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Abstract: Nuclear spectroscopic information for the known nuclidésmass 40 (Al,Si,P,S,Cl,Ar,K,Ca,Sc,Ti) has been eval-
uated. The principal sources of the Adopted Levels predeate Endss evaluations (1990En08,1978En02). The data sets
for reactions and decays, including all available gamnyael@a, are based mostly on the original literature. Theeenar
data available for the excited states*tAl, 40Si, 40P and“°Ti. The identification and particle stability Mg are still
uncertain, although search for this nuclide has been maa#2(2109,2002N011,2003Pe31).

Cutoff Date: Literature available up to May 10, 2004 has been consulted.

General Policiesand Organization of Material: See the January issue of theclear Data Sheets or http:// www.nndc.bnl.gov
/nds/NDSPolicies.pdf.
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Comments

Nuclear data sheets f6PMg.

BALRAJ SINGH.
Department of Physics and Astronomy,

McMaster University, Hamilton, Ontario,
Canada, L8S 4M1.

Information about the particle stability of tf#8Mg nuclide is presented with positive identification of thisclide in the work
of 2007Ba71. The data presented in this update supersese ithéhe 2004Ca38 evaluation.

Literature available up to November 30, 2007 has been ctatsul

ENSDF.
Research sponsored by the Natural Sciences and Engindeesearch Council of Canada; the Nuclear Physics Office of the

U.S. Department of Energy.

40 40
12M0%g 12M05g

Adopted Levels

Q(B7)=20940SY; S(n)=1400SY; S(p)=30650CA; Q(a)=-25790CA  2003Au03,1997Mo025

A(Q(B7))=1140,A(S(n))=1040 (syst,2003Au03).

Q(B7) and S(n) are from 2003Au03; S(p) andd)(are from 1997Mo025.

Q(B~n)=207701730 (syst,2003Au03).

First identification of*®Mg nuclide as particle stable by 2007Ba71..

2007Ba71: Wt8Ca,Xy) E=141 MeV/nucleon beam from the National Superconductiyglotron Laboratory (NSCL). The
fragments were separated with the A1900 fragment separdsotopic identification by multipleAE signals, magnetic
rigidity, total energy and time of flight analysis. Detestoplastic scintillators, parallel-plate avalanche cemt(PPACSs)
and silicon PIN diodes.

A total of three events were assigned*®g. This establishes stability Mg against particle emission.

Earlier studies:.

2002Lu19 and 2002Nol1 (also 2003Pe31) searched for ewdenche formation of*YMg nuclide in fragmentation oféCa
beam at 59, 64 MeV/nucleon bombarding"#Ta target at RIKEN-RIPS facility. With a predicted cross tasc of 0.01
pb, only one event was expected; but none was observed. Tausiéntification and particle stability d°PMg remained

uncertain in this work.
Structure calculations: 2006Y007 (transition strengtQRPA); 2006Zh19 (binding energies, deformation pararset®(E2));

2004Ca34 (level energies(B(E2), deformation); 2002R032 (levels, moments, pottrinergy surface); 1999Sil13 (BE(2),
electric quadrupole and magnetic moments); 1999Lal8 (B(&aii, deformation).

40Mg Levels
E(evel) J° Ty Comments
0 0+ >170ns 9B-=?.
%B n=?.

Ty/2 limiting value estimated from time-of-flight a£170 ns (figure 3 in 2007Ba71)
at NSCL facility. Actual half-life is expected to be much gBr as suggested by 10
ms from systematics (2003Au02) and 24 ms from calculatign$497Mo25.
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Adopted Levels

Q(B~)=23830SY; S(n)=170SY: S(p)=21560SY: Q(a)=-21080SY  2003Au03

AQ(B))=890, A(S(n))=1630A(S(p))=870,A(Q(a))=1180 (syst,2003Au03).

Q(B~n)=19300780 (syst,2003Au03).

40A[ isotope identified in'81Ta(*3Ca,X) reaction at E=70 MeV/nucleon (1997Sal4). A total ofe8énts were observed in this
study. In 1996Sa34 (from the same group as 1997Sal4) onlg\ete was tentatively assigned 4Al.

40Al Levels
E(level) Ty Comments
0.0 >260 ns  9B-=7.
%L n=?.

T1/o: estimated from tof of the experimental arrangement(1894% Calculated
T1/2(B~ decay)=3.9 ms (1997Mo25); 10 ms (syst,2003Au02).
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40c;
12506

Comments

Nuclear data sheets f4PSi.

BALRAJ SINGH.
Department of Physics and Astronomy

McMaster University, Hamilton, ON L8S 4M1, Canada.
Nuclear Structure information fdt°Si has been evaluated, with the inclusion of excited statédsgamma rays in this nuclide.
This evaluation supersedes the information contained iclédm Data Sheets for A=40 (2004Ca38) when only the ground

state was known. ]
All literature available up to Dec 20, 2006 has been consitler

Research sponsored by NSERC of Canada and US Departmene@yEn
ENSDF.

40c;
1456

Adopted L evels, Gammas

Q(B)=13.57<10® 57; S(n)=4.53 10° 65; S(p)=2.3%10° 16; Q(a)=-18380SY  2003Au03

A(Q(a))=750 (syst,2003Au03).

Q(Bn)=10270570 (2003AuU03).

1989Gu03:4%Si produced and identified #H1Ta(*8Ca,X) reaction at 55 MeV/nucleon.

2004Gr20 (also 2004Gr28,2003Gr22)Si produced by fragmentation dCa beam at 60 MeV/nucleon with ¥Be target
followed by separation of fragments by LISE3 spectrometezasured, y, Ty /.

Mass measurement: 2000Sa21 (also 2001Sa72).

2006Kh08: Sif9Si,X) E=30-65 MeV. Measured cross section, deduced radidsisospin dependence. Measuretg>=l.21

fm2 6.
405 Levels

Cross Reference (XREF) Flags

A 40Si(p,gy),*2P(p,Xy)

E(level) J Ty XREF Comments
0 0+ 33.0msl0 A %B-=? .
%BNn=?.

T1/ot from 2004Gr20 (also 2003Gr22,2004Gr28). Calculateg (B~

decay)=36.8 ms (1997Mo025).
%B n=5312 (preliminary value from 1999YoZW).

986 5 (2+) A Jit. systematics of even-even nuclides.
16247 A
18318 A
y(*osi)

E!evd i Elfevel £ Ey

986 2+) O 0+ 986

1624 986 (2+) 63&°

1831 986 (2+) 84%?

a\Weak y seen only in the pn removal reaction frdt#P.
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405 (p,p'y),*?P(p,Xy) 2006Ca26

Beams209Si and“2P, target=liquid hydrogen (L.

Beams of*9Si and“2P were obtained from fragmentation of primary beanf&a at 140 MeV/nucleon impinging upon®8e
target. The fragments were separated by A1900 fragmentaepdo-AE-Bp method at NSCL, Michigan facility. Prompt
y rays were detected by Se@aletector array of 32-fold segmented HPGe detectors. FWABY6 at 1 MeV.

40si Levels
E(level) J°
0 0+
9865 2+
16247
18318
V(4OSi)
Eed gt gl g7 E, Comments
986 2+ 0 0+ 986 E,: mostintense/ seen in both reactions.
1624 986 2+ 63&%2
1831 986 2+  84%?
a \Weak y seen only in pn removal reaction frofAP.
40, 40,
15P25 15F25

Adopted Levels

Q(B7)=14.76<10® 20; S(n)=3.30<10° 17; S(p)=17.3%10% 37; Q(a)=-16.31x10° 26  2003Au03

Q(B~n)=6980150 (2003AU03).

Mass measurement: 2001Sa21 (also 2001Sa72), 1991Zh24.

2003Gr22: 9P produced by fragmentation 6fCa beam at 60 MeV/ nucleon with 2Be target followed by separation of
fragments by LISE3 spectrometer; measued, Ty».

2001Wi21: “9P was produced in the fragmentation“§Ca beam at E=70 MeV/nucleon with a Be target followed by asigly
using using A1200 fragment separator.

Others:.

1989Le16:4%P formed and identified iA®'Ta(*3Ca,X). Measured 7), and %8~ n.

1979We10:4%P produced irPBe(*8Ca,X) at 212 MeV/nucleon.

1999YoZW, in a preliminary result, suggested th&6i decays dominantly50%) by B—n decay to*°P, but final details of
this study are not yet available.

4p Levels
E(level) J Ty)2 Comments

0 (2-,3-) 150 ms8  %pB-=100 .
%Bn=15.821 2001Wi21.
Jir. probable feeding (lodt=6.1) of 2+ state. Possible coupling afl/2[211] and
v5/2[312] (see discussion in 2001Wi21).
T1/ot weighted average of 153 n85(2001Wi21) and 125 m&5 (2003Gr22). Other:

260 ms+100-60 (1989Le16).
%L~ n from 2001Wi21. Other: 3A0 (1989Lel6).
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Adopted L evels, Gammas

Q(B7)=4.69x10° 14; S(n)=7.7810° 15; S(p)=17.28&10° 18; Q(a)=-12.81x10° 19  2003Au03

Mass measurement: 2000Sa21.

Other reactions:.

1999Ai02: (9S,X) E=38-80 MeV/nucleon. Measured mean energy-intedratess sections, deduced strong absorption radii,
r3=1.29 fn? 8.

1997F001:298pbE7CI,X) E=230 MeV. Measured yield.

1991Zh24: Th(p,X) E=800 MeV. Measured fragment mass, heaajo. Deduced mass excess.

403 identified by 1971Ar32 if32Th(*%Ar,X) E=290 MeV and by 1986Du07 ifBe(*°Ar,X) E=60 MeV/nucleon.

405 Levels

Cross Reference (XREF) Flags

A 40P B~ decay (150 ms) D Coulomb excitation

B %Be(*3Ca,Xy) E 4P B n decay (150 ms)
¢ “S(p.f)
E(level) Jr Ty)2 XREF Comments
0 0+ 8.8 522 ABCD  %fB-=100 .
Ty/ot from 1986Du07.
903.697 2+ 15.9 ps21  ABCD B(E2)=0.033436 (1996Sa21).
B2(p,)=0.355 (1999Ma63),82(Coul. ex.)=0.28416 (1996Sc31).
Jrt. coulomb excited from O+.
Ty/ot from B(E2).
1916.8421  (4+) A Jit. y to 2+; probable member of 2-phonon triplefr=D+ is not
excluded but similarity witH?Ar states suggests 4+ is more likely.
2254.7912  (2+) AB Jit. y to 2+; probable member of 2-phonon triplet.
3236.13 A Jit y to (2+).
3489.4618 (1,2+) A Jit y to O+.
3947.03 A Jit y to 2+.
4138.3020 (1-,2-,3-) A Jit. y to 2+; probable alloweg@ feeding from (2-,3-).
4724.6123 A Jit y's to (4+) and (2+).
5009.44 (1-,2-,3-) A Jit. y to 2+; probable alloweg@ feeding from (2-,3-).
y(*°s)
E: evel JIT[ Elfevel J7f'( EVT | VT
903.69 2+ 0 0+ 903.68 100
1916.84 (4+) 903.69 2+ 1013.20 100
2254.79 (2+) 903.69 2+ 1351.1& 1007
0 0+ 2254.59 1.616
3236.1 2254.79 (2+) 981.2 100
3489.46  (1,2+) 903.69 2+ 258546 12.924
0 0+ 3489.64 10010
3947.0 2254.79 (24) 1692% 259
903.69 2+ 3043.2 10011
4138.30 (1-,2-,3-) 3489.46 (1,2+) 648.88 13.712
903.69 2+ 32342 1007
4724.61 2254.79 (24) 2469.7% 10014
1916.84 (4+) 2808.2 86 24
5009.4  (1-,2-,3-) 3236.1 17732 8.524
903.69 2+ 4105.4 10014

T From4%P B~ decay.

10
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40p B~ decay (150 ms) 2001Wi21

Parent:A%P: E=0.0; J=(2-,3-); Ty/,=150 ms8; Q=14.76<10° 20; %f3-=100
40p was produced in the fragmentation ¥Ca beam at E=70 MeV/nucleon with a Be target followed by asialysing us-
ing A1200 fragment separator. The decays of the implanted igere studied by two Ge detectors and one thin plastic

scintillator. Measured & ly, y, By coin, By coin.
Others: 2003Gr22, 1989Lel6: measured,T

405 Levels
E(level) Jt Comments
0.0 0+
903.697 2+
1916.8421  (4+)
2254.7912  (2+)
3236.13
3489.4618 (1,2+)
3947.03
4138.3020 (1-,2-,3-f
4724.6123 Jit. suggested (2001Wi21) as possible member of 3-phonoretrgiice the level decays to
members of 2-phonon triplet.
5009.44 (1-,2-,3-¥

T From Adopted Levels.
#2001Wi21 suggestrdnot 1-, since no g.s. transition observed.

y(*%s)

The following y’ rays are assigned &S from 8-n decay of*0P: 339.8811 (4.6 5), 398.6114 (6.19), 465.4519 (4.5

9).

Ey E: evel JIT[ Elfevel JIfT lVT
648.8215  4138.30 (1-,2-,3-) 3489.46 (1,2+) 55
834.908 Unplaced 5.717
903.689 903.69 2+ 0.0 0+ 10@
981.24 3236.1 225479  (2+) 2.8
1013.1720 1916.84 (4+) 903.69 2+ 5.2
1351.1014 2254.79 (2+) 903.69 2+ 129
1692.69 3947.0 2254.79  (2+) 14
1773.27 5009.4 (1-,2-,3-) 3236.1 14
2254.59 2254.79 (2+) 0.0 0+ 0.3
2469.7920 4724.61 225479  (2+) 6.9
2550.45 Unplaced 1.7
2585.64 3489.46 (1,2+4) 903.69 2+ 3@
2614.83 Unplaced 2.8
2808.29 4724.61 1916.84 (4+) 5.85
3043.24 3947.0 903.69 2+ 4.5
3234.74 4138.30 (1-,2-,3-) 903.69 2+ 41D
3489.64 3489.46 1,2+4) 0.0 0+ 24.94

4105.74 5009.4 (1-,2-,3-) 903.69 2+ 16238

T For absolute intensity per 100 decays, multiply by 0363

EB~

B~ radiations
E(level) I3-T Log ftf  Comments

(9750.6)
(10035.4)

5009.4 11.36 5.3 av §3=458989.
472461 7.%2 5.6 av EB=473089.

Continued on next page (footnotes at end of table)

11
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B~ radiations (continued)

EB- E(level) 1IB3-T Log ft*  Comments

(10621.7) 4138.30 29.86 5.1 av E3=501989.
(10813.0) 3947.0 35 6.1 av B3=511389.
(11270.5) 3489.46 1418 5.5 av E3=533889.
(11523.9) 32361 032 6.9 av E3=546389.
(12505.21) 2254.79 18 6.7 av E3=594689.
(13856.31) 903.69 9.87 6.1 av E3=661189.

T 6% 5 feeding remains unaccounted for#%% g.s.)=2,3 does not allow significant feeding*s g.s. This feeding
may go to higher unobserved levels, although, no escapes@rakobserved by 2001Wi21 ferrays above 4.2 MeV.
All B~ feedings should be considered as upper limits due to a largeye window available between the reported
level at 5009 and Q value of 14510.

* These values should be considered as lower limits since some of the decay strength may be shifted to higher
(unobserved) states.

Decay Scheme

Intensities: |, ) per 100 parent decays

2_
2) 2.0 150 ms
Q =14.76E3  \
40 %B~=100.0
15P25
o
Y o
; w
18 Log ft VA @9
— LE Py %
113 53 1) SV ES Dy oo 5009.4
75 56 VO AIAN N W 4724.61
T Vo <
w TP &P oy
2038 5.1 (1-) . e LS ool o 4138.30
34 61 : R TRV 3947.0
141 55 @ ! i VS & 6 3489.46
0.7 6.9 1 5} N 3236.1
QO v
N © &
INAD A
\ Gl
1.6 6.7 (2+) N Q,@ 2254.79
(4+) TS S 1916.84
| q?
\ I ©
oS
96 6.1 2+ Ly & 903.69
|
|
0+ y 0.0
40
16~24

12
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40g
1624

4

41p B~ n decay (150 ms) 1989L e16,1998WiZV

Parent:*'P: E=0; T, ,=150 ms15; Q=9.52<10° 26; %3~ n=3010

%B~n=3010 (1999YoZW).
No details are available about the level scheme.

9Be(*8Ca,Xy) 2002S014

2002S014 (also 2002Az02,2002Az01,2002Gu08,2000S00F2M3): *Be(*8Ca,X) E=2880 MeV. MeasuredyEly, y(8) using

Clover Ge and Baj-detectors. FWHM:35 keV at 1550 ke\}-ray energy.

A level at 3265 decaying by 23¢0(1y=20) was listed in conference papers (2002Az01,2002Guf&),t is not included in

2002So014.

405 | evels
E(level) J° Comments

0 0+
9095 2+
226511 (4+) Jt y(0) allows 2+ and 4+; but fragmentation reaction used by 20@4Savors yrast states.
V(4OS)
Eleve I Eleve F g Iy Mult.”  Comments
909 2+ 0 0+ 90% 100 Q
2265 (4+) 909 2+ 1356 40 Q) Mult.: y(0) allows AJ=2, Q orAJ=0,
D+Q.
T From yy ().
405(p,p’) 1999M a63

Beam#9S from fragmentation of8Ca beam with a Be target. Target=g:H

1999Ma63 (also 1999Su05,2000BI25): *E%)=30 MeV/nucleon. Measured scatter®$ (from protons in CH target) using

AE-E phoswich detectors and time-of-flight method. Measuréfl) for elastic and inelastic scattering (from first 2+ state)

compared with DWBA calculations.

405 | evels
E(level) J° Comments

0 o+
86090 2+ [,=0.355.

13



‘112 45 NUCLEAR DATA SHEETS lllg 4>

Coulomb excitation 1996Sc31

1996Sc31:197Au(#05405'y) E=1.6 GeV. Measured |E

405 Levels
E(level) J  Typ Comments
0 0+
89113 2+ 159ps21 B(E2)=0.033436.
B,=0.28416.
Ty/o: from B(E2).
y(*°s)
E!evd { Elfevel E Ey
891 2+ 0 0+ 8913
40 40
17Cl23 17Cl23

Adopted L evels, Gammas

Q(B7)=748030; S(n)=583030; S(p)=1168060; Q(a)=-973030  2003Au03

40C| produced in*Ar(n,p): 1956Mo039, 1965Gr03, 1970Kel2. Others: Thesisseis) by E.L. Robinson (Purdue Univer-
sity,1958), 1968Hu07, 1968Hul15, 1970Lul0, 1972KI06, 19@3.

A 0.10 s3 activity in 4°Cl reported by 1968FI10 (also 1968FI11) is not convincing &as not been confirmed in any other
study.

1999Ai02: Si(°CI,X) E=38-80 MeV. Measured mean-energy integrated crestian, deduced strong absorption ra(ﬁi,:I.ZS
fm? 7, 1.21 fn? 8.

1989Mi03: mass excess determination fr@y data.

1988Ma53:40Ar(n#)): analyzed one-nucleon transferdata, deduced g.s. occupation numbers*fér.

1997F001:298ppE7CI,X) E=230 MeV: measured yield.

1971Ar32: 232Th(*9Ar, X): yield for 49CI production.

40C| Levels

Cross Reference (XREF) Flags

A 40s B~ decay (8.8 s)
B 9BeC%sapy)
¢ “%Ar(’Li,"Be),t1B,11C)

Nuclear Level Sequence
A Yrast negative-parity structure. A multiplet (2- to 5-)égpected from weak coupling of 3/2+ g.s. BfCl and 7/2-

g.s. of43Ca.
Seq. E(levely J¥ Ty XREF  Comments
A 0 2- 1.35 min2  ABC %p3-=100 .
Jrt. log ft=5.0 to 1-; logft=5.9 to 3-.
Ty/2t weighted average of 1.32 min(1972KI06), 1.44 min
8 (1970Kel2), 1.38 mir2 (thesis (masters) by E.L. Robinson,
Purdue University,1958). Other: 1.4 min (1956M039).
211.6213 (1-) ABc
A 244.038 (3-) <10 ns Bc
367.14 2 B
431.83 (0- to 3+) AB Jmt. yto 2-; y from 1+.

Continued on next page (footnotes at end of table)
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164" NUCLEAR DATA SHEETS lllg 46

40C] Levels (continued)

Seq. E(level) J¥ LEVo XREF Comments

A 601.2814 (4-) <7ns Bc
680.9517  (4-) Bc

A 839.1615 (5-) BC
889.54 1+ A Jrt. log ft=4.7 from O+.
116040 ¢
1293.35  (0-,1,2) A Jit y's to 2-, 1+ and (1-).
158040 C
174040 C

A 2014.74  (6-) <3.5ps BC
2194.23  (5) B
2307.27 1+ AC Jrt. log ft=3.7 from O+.
2413.74  (6) B

A 2620.45  (7-) <3.5ps B

A 4087.18  (8-) B

T From least-squares fit toyts.
* From @°S,apy) for excited states.

# When no Jt arguments are given, the assignments are based@ndata in #S apy) and comparison of experi-
mental level structure with shell-model calculations tjcatarly of 1989Wa09 and 1989Ji01).

y(*ocl)
Eled gt Eod g7 Ey ly Comments
211.62 (1-) 0 2- 211.623 100 E/: weighted average frorfi— decay and
(*°s.apy).
24403 (3-) 0 2- 244,08 100
367.1  (2) 211.62 (1-) 155.8 100
431.8 (0-to3+) O 2- 431.8 100 E/: from B~ decay.
601.28 (4-) 244,03 (3-) 357.3%4 1005
0 2- 601.13 8.612
680.95 (4-) 244,03 (3-) 436.867 100
839.16 (5-) 680.95 (4-) 157.3 9.76
601.28 (4-) 237.9% 1003
244.03 (39 594.91 7.416
889.5 1+ 431.8 (0-to 3+) 4578 163
211.62 (1-) 677.9 1005
0 2- 889.28 66 4
1293.3 (0-,1,2) 889.5 1+ 4038 435
21162 (1-) 1081.8 1007
0 2- 1293.110 756
2014.7 (6-) 839.16 (5) 11753 100
2194.2 (5) 680.95 (4-) 15134 10033
601.28 (4-) 1592.8 428
2307.2 1+ 1293.3 (0-,1,2) 101377 1008
431.8 (0-to3+) 1875.8 433
2413.7 (6) 2194.2 (5) 219.513 100
2620.4 (7-) 2014.7 (6-) 605.8 10030
839.16 (5-) 1781.6 4215
4087.1 (8-) 26204 (7-) 14666 100

15
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NUCLEAR DATA SHEETS

40g
1624

7

405 B3~ decay (8.89)

1998WiZX,1998WizZV

Parent:*°S: E=0; Ji=0+; T, ,=8.8 522; Q=4.6%<10° 14; %3-=100
1998WiZX,1998WizZV: measuredE ly, y .
1986Du07: measuredyEly, Ty /,. Reported foury rays at 211.6, 431.9, 677.5 and 888.6.

T From least-squares fit toyts.
* From Adopted Levels.

Ey Elod 7

21195 2118 (1)
403.86 12934 (0-1,2)
431.85 4317  (0-to 3+)

457.89 8895 1+
677.97 8895 1+
889.28  889.5 1+
1013.77 23072 1+
1081.68  1293.4 (0-,1,2)
1293.110 12934 (0-,1,2)
1875.69  2307.2 1+

Proposed (in 1990En08) from a 643 level,

40C] Levels
E(level)l J™ T12
0 2- 1.35 min2
211.85  (1°)
431.75  (0- to 3+)
889.55 1+
1293.45 (0-,1,2)
2307.27 1+
y(*°ci)
Eee I It Comments
0 2- 1008
889.5 1+ 13
0 2- 44.20
unplaced in 1986Du07.
4317 (0-to3+) 835
2118 (1) 52.25
0 2- 34.22
1293.4 (0-,1,2) 5
2118 (1) 3031
0 2- 23.29

4317 (0-to3+) 2718

T For absolute intensity per 100 decays, multiply by 0.495

EB~ E(level) I3~
(2382.8) 2307.2 48
(3396.6) 12934 <4

(3800.5) 8895 4P
(4258.3) 4317 @
(44782) 2118 @
(4690.00) 0 <1

B~ radiations
Logft Comments

3.72  av EB=100867.
>54  av 3=149468.
472  av EB=169068.
593  av EB=1913609.
572  av EB=202060.
~85  av E3=213669.

16
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NUCLEAR DATA SHEETS

40g
1624

8

0+

8.8
Q =4.69E3  \
40

1624

0

Log ft

37

>5.4
4.7

59
5.7
>8.5

S

\a

Intensities: |, ) per 100 parent decays

Decay Scheme

AY
\

\
% 1+
' \(©0)
\\‘ @

%B-=100.0
o A
©
&
S
~ Y S 2307.2
v oM
Ve A A
o O D
ST S& ¥
+(0) ¥ N N ® o q o 1293.4
SN ¥ o
l VY o @ q.,i§ 889.5
l & o 4317
T 211.8
2= [ ] 0
0,
17C|23

1.35m
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NUCLEAR DATA SHEETS

40g
1624

9

°Be(®6s,apy)

1993Ba62,1988K 005

1993Ba62: E=105 MeV. Measured/By, W, W (particle) coin.
1988Ko005: E=100 MeV. MeasuredyEly, y(8), W, apy coin.
All data are from 1993Ba62, unless otherwise stated.

Nuclear Level Sequence
A Yrast negative-parity structure. A multiplet (2- to 5-)a@spected from weak coupling of 3/2+ g.s. BfCl and 7/2-

g.s. of*3Ca.

E(level)
A 0
211.6013
A 244.038
367.14
431.6321%
A 601.2814
680.9517
A 839.1615
A 2014.74
2194.23
2413.74
A 2620.45
A 4087.18

T From least-squares fit toyts.

* For excited states, the assignments are baseg(&hdata and comparison of experimental level structure with
shell-model calculations (particularly of 1989Wa09 an®4801). All assignments are given here under parentheses,
although, some were quoted without parentheses by 1993Bdbassignments are the same as in Adopted Levels.

# From electronic timing (1993Ba62).
@ From estimate of Doppler shift attenuation (1993Ba62).
& |evel population proposed (by the evaluators) based’sn3~ decay.

E: evel

Unplaced

211.60
244.03
367.1

431.63

40CI Levels
900 level proposed by 1988Ko05 has been omitted due to thgereplacement of 219.52by 1993Ba62.

gt
2-
(1-)
(3-)
(2)

(4)
(4)
5-)
(6-)
(5)

(6)

(7-)
(8)

T12
<10 n¢
<7 ng
<35 pL

<35 p@

V(4OC|)
Asymmetry ratio R=yield at 13%yield at 90 (1993Ba62).

Jyooged JE ly Mult. Comments
347 In coin with 244 437y and 22§.
676.73 3.25 R(135/90°)=0.96 30.
A 677.9 is placed from an 888, 1+
level in B~ decay, but it seems
unlikely that a 1+ level would be
populated in ¥S,apy). Moreover a
strong 889 transition from the same
level seen i3~ decay is not reported
in this reaction.
2075 <0.6
@) o 2- 211.603° 11.05 (D)° R(135/90°)=0.998.
(3) O 2- 244.08° 1002 (D)° R(135/90°)=0.963.
(2) 21160 (1-) 1558 0.42
0 2- 431.6212° 101 R(135/90°)=0.9910.

Placement proposed from a 643 level
by 1990En08.

Continued on next page (footnotes at end of table)
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165,410

NUCLEAR DATA SHEETS

165,410

E: evel

601.28

680.95
839.16

2014.7
2194.2

2413.7

2620.4

4087.1

y(#9Cl) (continued)

yjo g g E, ly Mult. Comments
(4-) 244.03 (3-) 357.3B° 432 (D)* R(135/90°)=0.943.
0 2-  601.13° 3.75
(4-) 24403 (3-) 436.865° 262 (D)* R(135/90°)=0.8710.
(5-) 680.95 (4-) 15738 3.02 (D)° R(135/90°)=0.8417.
601.28 (4-) 237.9® 311 (D) R(135/90°)=0.835.
Ey: from 1988K005. §=237.92
(1993Ba62).
244.03 (3-) 5949 2.35
(6-) 839.16 (5) 11753 7.120
(5) 680.95 (4-) 15134 6.020 (D) R(135/90°)=0.73.
601.28 (4-) 1592.% 255
(6) 21942 (5) 2195m° 9.05 (D)° R(135/90°)=0.676.
This y was placed from a 900 level by
(7-) 2014.7 (6-) 6058 3.310 1988K005
839.16 (5-) 1781.% 1.45
(8-) 26204 (7-) 14668 1.07

a placement proposed (by the evaluators) baset’83~ decay.
by reported by 1988K005 also. Value given here is the weightedage from 1993Ba62 and 1988Ko05.

¢ y(6) data

1984Fi02: E(Li)=52, 54; EA1B)=81 MeV. Measured Q values and low-lying levels*iCl. FWHM=180 keV for’Be spectra.

consistent withJ=1, dipole.

40A ¢ (7L i ,7Be),(1lB,11C)

1984Fi02

Deduced mass excess fSICI.

E(level)

0
23040
64030
84030
116040
158040
174040
202040
229040

40C| Levels
JT Comments
2_1
(4-* It other: 5- (1984Fi02).
(5-)F  Jm other: 3- (1984Fi02).

JIT 4- (1984Fi02).

T From Adopted Levels.

* 1984Fi02 suggest that low-lying levels ofta2- to 5- may arise from weak coupling of 3/24Cl g.s. to levels in

43Ca, as in38Cl. The assignment is considered as tentative by the ewatuat
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1oAr,,-1 NUCLEAR DATA SHEETS 1oAr,,-1

Adopted L evels, Gammas

Q(B)=-1504.6919; S(n)=98695; S(p)=12528.717; Q(a')=-6800.7419  2003Au03

Other reactions:.

Muonic x ray: 29,/2 to 131/2: 643.674 keV20 (1981Fr25, 1992Fr01), 643.94 keM (1971Bb11,1976Pf01).

12¢(40Ar,X) E=450 MeV/nucleon. Measured cross section.

40Ar(X,X) E=5.9 keV: 1990Vall.

4O0Ar(p—,X) E=125 MeV: 1999Mal4, measured capture rates.

40Ar(71,71) E=180 MeV, measured(6): 1986Ge01, 1985Ge04.

40Ar(160 160) E=100 MeV: 1985Sh06, measuredo).

40Ar(160,160) E=250 MeV/nucleon: 1996Ri19, 1996Ri09: deduced strechear isovector dipole and isoscalar quadrupole
giant resonances.

40Ar(325325) E=100 MeV: 1989AI15, measurex{6).

40ca(err) E=400 MeV: 1983To18.

40Ca(r, ") E=295 MeV: 1992Wall, 1991Mo05: deduced double isovedtmtglipole resonance at 31.1 MeV withlaof
9.0 MeV. Others: 1989Gr06: E=180, 240 MeV; 1979Dal6: E=29%/M

363(a,a): 1994An39: resonances were observed @tE3320 (Jr=7-) and Er=14120 (J==8+).

Hyperfine structure and isotope shift measurements: 2IBIHI6KI04, 1988M030, 1986Mu06, 1982Ei01.

Mass measurement: 2003Fr08, 2002Bf02, 2001Wa50, 1998@893Br44, 1995Yal5, 1995Di08, 1968Sc01, 1968Full.

40Ar Levels

Cross Reference (XREF) Flags

A #0C| B~ decay (1.35 min) I “OAr(ed) Q “Pcal*c o)
B 40K & decay (1.24810° y) 7 40Ar(n,ny) R *K(d,3He)
c 26Mg(160,2p/),27A|(180,pGy) K 4°Ar(p,p(y) 3 42Ca(14C,160)
D 36S(a,y):resonances L “%Ar(p,p).(pol p.g) T “*CafHe/Be)
E 3Cl(a,py) M “4OAr(pol d,d),(d,d) U “#Ca(@,2a)
F  S38Ar(t,p) N “0Ar(3He3H¥)
G S8Ar(a,2He) 0 “OAr(a,a’)
H “OAr(y.y).(pol v.y) P Coulomb excitation
E(level) Jrt Torr¥ XREF Comments
0 o+ STABLE ABCDEFGHIJKLMNOPQRSTU ~ A<r?>(38Ar-49An=0.169 fn? 33 (1996KI04),

0.17 fr? (1986Mu06).

From Muonic x-ray data<r2>1/2=3.415 fm

5 (1976Pf01), 3.429 fn6 (1971Bb11).

Jrt. optical spectroscopy measurements:
1937K003, 1953Me73; no hyperfine structure

1460.8516 2+ 1.12 psA ABCDEFGHIJKLMNOPQRSTU fxefgﬁzz (1992Cu04).
Q=+0.014 (1989Ra17,1970Na05).
Jit. L(a,a’)=L(t,p)=L(pol d,d)=L(pol p,d)=2.
U: transient-field integral PAC.
Q: reorientation in Coul. ex. (1970Na05).

2120.83 0+ 90 ps28 A DE JKLM 0 TU Jm L(a,a’)=L(p,p)=0.
2524.12 2+ 0.220ps20 A DEF IJKLM 0 R T  Jt L(a,a’)=L(pol d,d)=L(pol p,d)=2.
2892.6011 4+ 2.4 psb A CDEFG  KLM 0 T Jr L(a,a’)=L(pol d,d)=L(pol p,p)=4.
3208.06 2+ 38 fs10 A DEF IJKLM O RST Jrr L(t,p)=L(pol p,p)=2.
3464.4813 6+ 0.680 ns20 C EFG 0 Jit. y(6,pol) in (80, 2py).
3511.35 2+ 58 fs9 A DEF I KMo RT Jm L(poldd)=2.
35151 4+ 0.14 ps3 EF o Jir. y(6,pol) in (a,py).
3680.82 3- 0.124ps24 A DE I KLMO T Jt L(a,a’)=L(pol d,d)=L(pol p,d)=3.
3918.82 2+ 0.28 ps3 A DEF I KLm o Jrr L(t,p)=2.
3941.73 A m o u Jmt (1,2+) from possibley to g.s.
40411 NATURAL <21 ns DEF KL 0 u Jm O+, 1-, 2+, 3-, 4+ fromy to 2+ andr=n
in (a,a’).
Ref: L: 4053.
4082.52 3- 40 fs14 A DEF KL 0 u Jr y(0,pol) in (p,dy) and @,py).
4178.93 A

Continued on next page (footnotes at end of table)
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10Ar,,-2 NUCLEAR DATA SHEETS 1OAr,,-2

40Ar Levels (continued)

E(level) Jt Torr# XREF Comments

42261 4- >2.8 ps E K Jit. y(0,pol) in (a,py); RUL.

42291 (1+,2-,3+) 0.17 ps E KL 0 Jit. unnatural parity fromd,a’); y to 2+.
Ref: L: 4240.
Ref: O: 4229.

4300.83 (1,3)- 58 fs14 A DE L 0 s Jit log ft=5.1 from 2-; natural parity in
(a,a’).

4324.53 2+ 17 fs5 A DEf 0 Rs Jit. L(d,3He)=0; L(t,p)=2.
Ref: R: 4360.

4358.03 NATURAL A L 0 s Jrt. from (a,a’); possibley to g.s.
Ref: a: 2.

44201 (0+ to 4+) <21 ns E K1M o Jrt. y to 2+; natural parity ind,a’) for 4420
and/or 4427 gives 1-,2+,3-,4+.

44271 (4+) 0.125 ps20 EF 1 o Jt. L(t,p)=3,4; y(0,pol) in (a,py) gives
(3,4,5)+.

44731 1# 0.070 eV13 DE H

4481.03 1- <0.07 ps A KL 0 Jrz y(0) in (p,p'y); natural parity in @,a’).
Ref: a: 2.

44941 5- 0.50 ps7 E Ji. y(6,pol) in (a,py).

4562.32 (1,3)- A E 0 R Jit. log ft=5.4 from 2-; natural parity in
a,a’).
(Ref: )R: 4530.

45781 (2+,3-) 37 fs14 A E L 0 Jit. y(6) in (a,py); natural parity in @,a’).
Ref: a: 2.

46021 (0+ to 4+) 50 fs20 DE L 0 Jit. yto 2+.
Ref: O: 4612.

46741 (1+,2-,3+) 66 fs17 E L 0 s Jit y to 2+; =unnatural in &,a’).
Ref: O: 4683.

4737.84 A s Jit. possibley to g.s.

4769.03 1-# 0.82 eV6 A EH L O Jit. m=natural in @,0'); yto g.s.

47941 4+ 52 fs14 EF L 0 Jir. (3,4)+ fromy(6,pol) in (a,py);
L(t,p)=3,4.
Ref: O: 4808.

48581 5- 37 fs10 E Jit. y(6,pol).

48759 3- F LM 0 Jrt. L(pol d,d)=3; L(t,p)=3,4.

49013 H Jit. (1,2+) from possibley to g.s.

49291 (1- to 4+) E Ji. y's to 2+ and 3-.

4942.64 A L o

49591 (6)+ 0.10 ps4 Ef o Jit. y(6,pol) in (a,py); natural parity in
(ar,a’) for either 4943 and/or 4959 level.
J=(4+,5+) from @,py) are less likely but not
ruled out.

49721 (2+,3,4+) Ef Jit y's to 2+ and 4+.

49911 4- 2.1 ps7 E L 0 Jrt. y(6,pol); natural parity in ¢,a’).
Ref: O: 5004.

51103 H Jit. possibley to 0+.

51152 EF Jr. L=(5) in (t,p).

51432 (5) <10 fs E Jrt y/'s to 4+ and 6+; RUL disfavors E2.

5165.88 (2,3,4)+ A E 0 R J L(d,3He)=0; y's to 2+ and 4+; natural
parity in (a,a’) favors (2,4)+.
Ref: R: 5200.

5191 F

52452 (0+ to 4+) E Jit y to 2+,

5270.14 (1-,2+,3-,4+) A E 1 0 s Jit. y's to 2+ and 3-; natural parity ira(a’).

52932 Ef 1 s Jit. y to 2+.

53102 NATURAL A Ef 1 0 s Jrt. from (a,a’); y to 3-.
Ref: a: 2.

53502 E s Jit. y to 4+.

53782 (4+,5,64) E Jit. y's to 4+ and 6+.

5400.58 1-# 0.030 eV7 A FH L O Jrt. natural parity in &,a’).

Continued on next page (footnotes at end of table)
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AT 55-3

NUCLEAR DATA SHEETS AllgArZZ'e’

40Ar Levels (continued)

E(level) Jt Torr# XREF Comments

545415 3-,4+ F L 0 Jt. L(t,p)=3,4.

55082 NATURAL EF 0 Jmt. from (a,a’); y to 4+.

55442 (O+ to 4+) E Jit y to 2+,

55592 (4+,5-,6+) E 0 Jit s to 4+ and 6+; natural parity iro(a’).
Ref: O: 5575.

5608.710 (1,2,3) A E o Jit. y to 2+; log ft=6.0 from 2-; (natural)
parity in (a,a’) for a group near 5608.

56112 E o Jit y to 6+.

56301 A E o Jt. (natural) parity from ¢,a’) for a doublet;
y to (4+).
Ref: a: 2.

56542 E Jit y to 2+.

56622 E 1 Jit. y to 4+.

56752 (3-,4+) EF 1 0 Jit. L(t,p)=3,4; natural parity ind,a’).

5717.810 A 10 u

57662 E u Jit yto 2+.

58182 EF R u Jm L(t,p)=(3,4);y to 4+.

5880.48 1-# 0117eVi3 A E H mo Jit. y/s to O+ and 2+.

58852 3- A EF Lm o Jit. L(pol p,p)=8; L(pol d,d)=(3). But
L(t,p)=2 is inconsistent.

5905.97 1) A 0 Jirt. y to 0+; log ft=5.8 from 2-; natural parity
in (a,a’).

59123 1# 0.050 eV17 H

59132 (1- to 4+) E Jit y's to 2+ and 3-.

59312 (2+,3,4+) E Jit y's to 2+ and 4+.

5950.510 1,2) A 0 Jit. y to O+.

59732 E Jit. y to 6+.

60132 (4+ to 7-) E Jit y's to 6+ and 5-.

6053.68 1# 0.41 eV6 A H 0

6054 4+ M o Jit. L(pol d,d)=4; natural parity in ¢,a’).

61002 1,2+ E H N0=0.22 eV6 for J(6100)=1; 0.13 e\ for
J(6100)=2.

61042 E Jit. y to 4+.

61382 A EF L 0 E(level): doublet: 6133+6138.
Jit. y to 6+; but L=(2,3) in (p,p.
Ref: a: ?.

61582 (4+,5,6+) E Jit. y's to 4+ and 6+.

61852 E Jit. y to 5-.

62032 E o R Jit. y to 4+; natural parity for a 6208 group in
a,a’).
(E(Iev)el): doublet: 6203+6208.
Ref: R: 6230.

6208.58 1,2 A o Jit. y to O+.

62702 E 1 Jit y to 6+.

6276.09 (1-,2-,3-) A 1 Jit. log ft=5.6 from 2-.

63052 (4+,5,6+) EF 1 Jit. y's to 4+ and 6+.

6338.711  1(-)* 0.29 eV3 A H Jrt. log ft=5.6 from 2-.

63562 (4+to 7-) E Jit. y's to 5- and 6+.

64503 H

6476.08 1(-) 0.43 eV5 A FH L Jrit. y(6) in (y,Y); log ft=5.6 from 2-.
L(t,p)=2 is inconsistent.

6651.78 A F L Ref: a: 2.

67033 g H

676015 3-,4+ F J. L(t,p)=3,4.

68062 (8+) E Jit. y to (6+); possible analog state $fCa
(1983Bi08).

683515 3-,4+ F Jmt L(t,p)=3,4.

69792 (8-) E Jit. y to (6-); possible analog state %Ca
(1983Bi08).

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS AllgAr22'4

40Ar Levels (continued)

E(level) Jt Torr# XREF Comments

707015 F

71683 1# FH

72463 1# H

72813 1% FH L

75193 1# F H

76263 1% H

764015 2+ F Jit. L(t,p)=2.

77083 i H

77303 F

79182 1% FH Ref: F: 7890.

79933 1# FH

80323 1,2+ H

81623 1- H Jit. y(6,pol).

81913 i H

83033 1# H

85523 1% H

85853 1# H

86443 1# H

86763 1,2+ H

88833 1# H

89183 1-+#@ 0.34 eV14 D H

91273 1@ 0.71 eV14 D H

91386 (1-2+)@ D

91475 1-@ D

91783 1-@ D

91976 (1-,2+f@ D

92164 1-@ D

92344 1-@ D

92406 1-@ D

92644 (1-2+@ D

92736 1-@ D

92874 D

92965 (1-,2+f@ D

93144 (1-2+)@ D

93304 1@ D

93373 1@ D H

93553 1+#@ 1.0 evV3 D H

93734 D

94124 1#@ 3.4eVv18 D H E(level): doublet: 9408+9417 ira(y) with
same 3 for both; the second component
seems to correspond to 9416 iny).

94255 (1-2+@ D

94335 (1-,2+)@ D

94493 1-@ D

94724 (1-2+)@ D

94855 1-@ D

9491 D

95032 1- 7.9 eV13 D H Jrt. y(8,pol) in (v,y); v(B) in (a,y).

95274 D

95654 1-@ D

95833 1+@ 7.3 eV2l D H E(level): doublet:9581+9586 iro(y); the
second component hagJ(1-,2+).

9596 4 D

96085 D

96173 1-@ D

Continued on next page (footnotes at end of table)
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40
18R 255

NUCLEAR DATA SHEETS 1

40
I55-5

40Ar Levels (continued)

E(level) Jt Torr# XREF Comments

96564 1-@ D

96694 1-@ D

96905 (1-,2+f@ D E(level): doublet:9687+9694 with the same
Jrt for both.

97353 1-@ D

97573 1(-y'@ 0.56 eV22 D H

97694 (1-,2+f@ D

97874 1-@ D

98133 1@ D

98243 1-@ D

98403 1# H

98512 1- 21 eV4 D H J. y(6,pol) in (v,V).
E(level): doublet: 9849+9852 ir(y).

98664 D

98814 1-@ D

98934 1-@ D

99125 (1-2+)@ D

99433 1@ D

99523 1(-)* 10 ev3 D H Jrt. parity from (@,y).

100903 1# H

101513 1# H

101802 1# H

103623 1,2+ H

107453 1# H

108573 1# H

17.7x1082 2 0 E(level): isoscalar giant-quadrupole resonance

TIn (d3He) reaction, d(target)=3/2+.
* Primarily from (a,py). Widths are from y,)’) and/or @,y). Some lifetimes are also available from (y)pand @,y).
Weighted averages taken when values are available from thareone reactions.

* y(6) in (y.Y).

with L(a,a")=2.

@y(6) in (a,y).
y(40Ar)
Elev Jr Eleve 7 E/f % Mult. 58 Comments
1460.851 2+ 0 0+ 1460.822 100 E2 B(E2)(W.u.)=9.3.
2120.8 0+ 1460.851 2+ 6604 100 [E2] B(E2)(W.u.)=6.20.
2524.1 2+ 1460.851 2+ 10632 1002  M1+E2 -0.339 B(E2)(W.u.)=137.
B(M1)(W.u.)=0.0435.
0 0+ 2524.12 752 [E2] B(E2)(W.u.)=1.3213.
2892.60 4+ 2524.1 2+ 3696 1.05  [E2] B(E2)(W.u.)=4223.
1460.851 2+ 1431.760 1002 E2 B(E2)(W.u.)=4.810.
3208.0 2+ 2892.60 4+ 3159 1.03  [E2] B(E2)(W.u.)=5.%10° 21
is much higher than
allowed by RUL.
2120.8 0+ 1087.6! 21 [E2] B(E2)(W.u.)=2112.
1460.851 2+ 1746.2 1001  MI1+E2 +0.117 B(E2)(W.u.)=1.212.
B(M1)(W.u.)=0.09425.
0 0+ 3208.23 111 [E2] B(E2)(W.u.)=0.5215.
3464.48 6+ 2892.60 4+ 571.88 100 E2 B(E2)(W.u.)=1.6B.
Mult.: y(8,pol) in
(*°0,2p).
3511.3 2+ 3208.0 2+ 3036 22

Continued on next page (footnotes at end of table)
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19Ar,,-6 NUCLEAR DATA SHEETS 19Ar,,-6

y(*Ar) (continued)

Elev J Eleve 7 = % Mult. 58 Comments
2892.60 4+ 621.B 22 [E2] B(E2)(W.u.)=2.0<10? 20.
2524.1 2+ 987 ®
1460.851 2+ 2050.8 1002 M1(+E2)  -0.0511 B(M1)(W.u.)=0.0356.
0 0+ 3511.05 172 [E2] B(E2)(W.u.)=0.306.
3515 4+ 2892.60 4+ 622 52  MI1(+E2)  -0.0710 B(M1)(W.u.)=0.205.
2524.1 2+ 991 1% [E2] B(E2)(W.u.)=4719.
1460.851 2+ 2054 108  [E2] B(E2)(W.u.)=8.118.
3680.8 3- 2892.60 4+ 7884 121 [E1] B(E1)(W.u.)=0.000921.
2524.1 2+ 1156.2 52 [E1] B(E1)(W.u.)=0.0001%.
1460.851 2+ 2220.Q 1002  E1(+M2)  -0.07+511 B(E1)(W.u.)=0.0003%.
0 0+ 3681 <6
3918.8 2+ 3680.8 3- 23938 0.8 [E1] B(E1)(W.u.)=0.00072.
2524.1 2+ 1394.8 223
2120.8 0+ 1797.2 153 [E2] B(E2)(W.u.)=1.23.
1460.851 2+ 2457.% 303 M1+E2 B(E2)(W.u.)=0.25.
B(M1)(W.u.)=0.000478.
d: <-0.3 or >+6.
0 0+ 3918.62 1005 E2 B(E2)(W.u.)=0.161.
3941.7 0 0+ 3941.2 100
4041 NATURAL  2524.1 2+ 1517 1002
1460.851 2+ 2580 622
4082.5 3- 2524.1 2+ 15584 316  [E1] B(E1)(W.u.)=0.00015.
1460.851 2+ 2621.2 1001  [E1] B(E1)(W.u.)=0.00083.
0 0+ 4082.18 1.03  [E3] B(E3)(W.u.)=1.6<1C? 8.
4178.9 0 0+ 4178.B 100
4226 4- 3680.8 3- 545 89 (M1+E2)  -10+3-9 B(E2)(W.u.)=240 .
B(M1)(W.u.)=0.00036 .
2892.60 4+ 1333 108  (E1(+M2)) +0.6+4-8 B(E1)(W.u.)=4.6<107° .
B(M2)(W.u.)=63 .
4229 (1+,2-,3+) 2524.1 2+ 1705 1@0
1460.851 2+ 2768 3a
4300.8 (1,3)- 3680.8 3- 6214 <1
3208.0 2+ 1092.8 217  [E1] B(E1)(W.u.)=0.00015.
2524.1 2+ 1776.8 1.04  [E1] B(E1)(W.u.)=1.%10° 8.
1460.851 2+ 2840.8 1001 [E1] B(E1)(W.u.)=0.0004211.
43245 2+ 1460.851 2+ 2864 100
0 o+ 4324.23 417 [E2] B(E2)(W.u.)=0.83.
4358.0 NATURAL 0 0+ 4357.8 100
4420 (O+ to 4+) 3208.0 2+ 1212 n
2524.1 2+ 1896 1@
1460.851 2+ 2959 100
4427 (4+) 2892.60 4+ 1534 & (M1+E2)
1460.851 2+ 2966 100 [E2] B(E2)(W.u.)=1.43.
4473 1 0 0+ 4473 100
4481.0 1- 0 0+ 4480.3 100 (E1)
4494 5- 3515 4+ 979 13 [E1] B(E1)(W.u.)=0.0001123.
3464.48 6+ 1029 48 (E1(+M2)) +0.06+7-10 B(E1)(W.u.)=0.0003(.
2892.60 4+ 1601 108  E1(+M2)  0.00+6-9 B(E1)(W.u.)=0.000183.
4562.3 (1,3)- 4300.8 (1,3)- 2612 72
4082.5 3- 479.9 7.014
3918.8 2+ 643.8 56 8
3680.8 3- 881.3 246
3511.3 2+ 1051.5 41
3208.0 2+ 1353.5 21
1460.851 2+ 3101.% 10010
4578 (2+,3-) 4358.0 NATURAL 222.5
3511.3 2+ 1067 900
3208.0 2+ 1370 3%

Continued on next page (footnotes at end of table)
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PAr,,-7 NUCLEAR DATA SHEETS POAr,,-7
y(*°Ar) (continued)
Elev J Eleve 7 = % Mult. 58 Comments
2892.60 4+ 1685 1000
1460.851 2+ 3117 28
0 0+ 4580.15
4602 (O+to4+) 25241 2+ 2078 1m®
1460.851 2+ 3141 12
4674 (1+,2-,3+)  1460.851 2+ 3213 100
4737.8 0 0+ 4737.3
4769.0  1- 0 0+ 4768.3 100
4794 4+ 2892.60 4+ 1901 10D M1+E2 B(E2)(W.u.)=134.
B(M1)(W.u.)=0.0155,
1460.851 2+ 3333 1000 [E2] B(E2)(W.u.)=1.65.
4858 5- 4494 5- 364 18
3464.48 6+ 1394 3@  [E1] B(E1)(W.u.)=0.00144.
2892.60 4+ 1965 108 E1(+M2)  -0.09+812  B(E1)(W.u.)=0.0014.
4901 0 0+ 49013
4929 (1-to4+) 36808  3- 1248 16
25241 2+ 2405 46
1460.851 2+ 3468 56
4942.6 361.35 90 20
4562.3  (1,3)- 381.6 10040
4959 (6)+ 3515 4+ 1444 100 E2 B(E2)(W.u.)=7080.
2892.60 4+ 2066 56  E2 B(E2)(W.u.)=73.
4972 (2+,3,4+) 2892.60 4+ 2079 100
1460.851 2+ 3511 69
4991 4- 4226 4- 765 102 (M1+E2)
40825 3 909 11
3680.8  3- 1310 10
5110 0 0+ 5118
5115 3464.48 6+ 1651 100
5143 (5) 3515 4+ 1628 20
3464.48 6+ 1678 100
51658  (2,3,4)+ 3515 4+ 1650 100
1460.851 2+ 3704.8 434
0 0+ 5165.510 42
5245 (O+to 4+)  1460.851 2+ 3784 100
5270.1  (1-2+3-4+) 40825  3- 118647 7422
3680.8  3- 1589.83 10035
32080 2+ 2063.00 4326
5293 1460.851 2+ 3832 100
5310 NATURAL 45623  (1,3)- 748 23
40825  3- 1228 8%
36808 3 1629 106
0 0+ 5309.610
5350 2892.60 4+ 2457 100
5378 (4+,5,6+) 3515 4+ 1863 a
3464.48 6+ 1913 58
2892.60 4+ 2485 108
54005 1 0 0+ 5400.8 100
5508 NATURAL 3515 4+ 1993 100
5544 (0+to 4+)  1460.851 2+ 4083 100
5559 (4+5-6+) 3515 4+ 2044 46
3464.48 6+ 2094 61
2892.60 4+ 2666 100
5608.7  (1,2,3) 1460.851 2+ 414710 100
5611 3464.48 6+ 2147 100
5630 4427 (4+) 1203 100
0 0+ 5629.010
5654 25241 2+ 3130 100
5662 2892.60 4+ 2769 100

Continued on next page (footnotes at end of table)
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1oAr,,-8 NUCLEAR DATA SHEETS 19Ar,,-8

y(*Ar) (continued)

Elev J Eleve 7 = % Mult. 58 Comments
5675 (3-,4+) 3680.8  3- 1994 100
5717.8 25241 2+ 319370 100
5766 32080 2+ 2558 100
5818 2892.60 4+ 2925 100
5880.4  1- 4562.3  (1,3)- 13172 103
4300.8  (1,3)- 1579.8 83
25241 2+ 3356.8 83
21208 0+ 3759.90  2.613
0 0+ 5879.612 1005
5885 3- 2892.60 4+ 2992 100
1460.851 2+ 4424 87
5905.9  (1-) 21208 O+ 37848 100
5912 1 0 0+ 5913 100 D
5913 (1- to 4+) 40825  3- 1830 100
3208.0 2+ 2704 1000
5931 (2+,3,4+) 2892.60 4+ 3038 160
1460.851 2+ 4470 38
5950.5  (1,2) 0 0+ 5950.00 100
5973 3464.48 6+ 2508 100
6013 (4+ 10 7-) 4494 5- 1519 108
3464.48 6+ 2548 106
6053.6 1 0 0+ 6053.8 100
6100 (1,2+) 1460.851 2+ 4639 100
0 0+ 6100 337
6104 2892.60 4+ 3211 100
6138 3464.48 6+ 2674 100
6158 (4+,5,6+) 3464.48 6+ 2693 1@0
2892.60 4+ 3265 12
6185 4494 5- 1691 100
6203 2892.60 4+ 3310 100
6208.5  (1,2) 0 0+ 6208.8 100
6270 3464.48 6+ 2805 100
6276.0  (1-,2-,3-) 4942.6 13338 100
6305 (4+,5,6+) 3515 4+ 2790 160
3464.48 6+ 2840 68
6338.7  1() 0 0+ 6338.21 100
6356 (4+ to 7-) 4858 5- 1498 100
3464.48 6+ 2891 49
6450 0 0+ 64508
6476.0  1(-) 0 0+ 6475.8 100
6651.7 5608.7  (1,2,3) 10423 100
6703 1 0 0+ 6703 100
6806 (84) 4959 (6)+ 1847 100
6979 (8-) 5973 1006 100
7168 1 0 0+ 7168 100
7246 1 0 0+ 72463 100
7281 1 0 0+ 7288 100
7519 1 0 0+ 7518 100
7626 1 61683
0 0+ 76263 100
7708 1 0 0+ 7708 100
7918 1 0 0+ 7918 100
7993 1 0 0+ 7993 100
8032 1,2+ 1460.851 2+ 657
0 0+ 80323 100
8162 1- 1460.851 2+ 6703
0 0+ 81622 100 El
8191 1 0 0+ 8198 100
8303 1 0 0+ 8303 100

Continued on next page (footnotes at end of table)
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19AT55-9

NUCLEAR DATA SHEETS

4
1

AT 55-9

y(*Ar) (continued)

Elev J Eleve 7 = % Mult. 58 Comments
8552 1 0 0+ 8553 100
8585 1 0 0+ 85833 100
8644 1 0 0+ 86448 100
8676 1,2+ 0 0+ 8676 100
8883 1 0 0+ 8883 100
8918 1- 0 0+ 8918 100
9127 1- 0 0+ 9123 100
9337 1- 0 0+ 9333 100
9355 1- 4300.8  (1,3)- 5054 7
3918.8 2+ 5436 8
0 0+ 93563 100
9412 1- 40825  3- 5331 54
3918.8 2+ 5494 40
3511.3 2+ 5902 51
25241 2+ 6889 8.6
1460.851 2+ 7952 31
94163 100
9449 1- 3511.3 2+ 5938 23
3208.0 2+ 6241 23
2892.60 4+ 6556 11
25241 2+ 6925 37
21208 O+ 7328 34
1460.851 2+ 7988 100
0 0+ 9449 69
9503 1- 3918.8 2+ 5586 3
21208 O+ 7383 2
1460.851 2+ 8043 7
0 0+ 9503 100
9583 1- 3918.8 2+ 5664 12
2892.60 4+ 6690 12
25241 2+ 7059 27
21208 O+ 7462 61
1460.851 2+ 8122 44
0 0+ 95823 100
9617 1- 3918.8 2+ 5699 11
3680.8 3 5936 4
3511.3 2+ 6106 4
3208.0 2+ 6409 9
2892.60 4+ 6724 3
25241 2+ 7093 15
21208 O+ 7496 7
1460.851 2+ 8156 100
0 0+ 9617 67
9690 (1-,2+) 4602 (O+to 4+) 5088 26
43245 2+ 5365 15
3918.8 2+ 5771 11
3511.3 2+ 6175 11
3208.0 2+ 6482 9
25241 2+ 7166 100
1460.851 2+ 8229 7
0 0+ 9690 6
9735 1- 4602 (O+to 4+) 5133 10
3918.8 2+ 5816 27
3208.0 2+ 6527 23
25241 2+ 7211 10
21208 O+ 7614 15
1460.851 2+ 8274 23
0 0+ 9735 100
9757 1(-) 0 0+ 9758 100

Continued on next page (footnotes at end of table)
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40
16Ar55-10

NUCLEAR DATA SHEETS

16AT25-10

y(*Ar) (continued)

Elev J Eleve 7 = % Mult. 58 Comments
9824 1- 39188 2+ 5905 40
3680.8 3 6143 36
3511.3 2+ 6313 8
3208.0 2+ 6616 52
25241 2+ 7300 68
21208 0+ 7703 28
1460.851 2+ 8363 100
0 0+ 9824 68
9840 1 0 0+ 9848 100
9851 1- 2892.60 4+ 6957 19
25241 2+ 7326 60
1460.851 2+ 8389 53
0 0+ 98502 100 El
9943 1- 3918.8 2+ 6024 13
25241 2+ 7419 61
21208 0O+ 7822 24
1460.851 2+ 8482 66
0 0+ 9943 100
9952 1(-) 43245 2+ 5628 6
4041 NATURAL 5912 3
3918.8 2+ 6034 3
25241 2+ 7429 13
1460.851 2+ 8492 17
0 0+ 99503 100
10090 1 0 0+ 10093 100
10151 1 0 0+ 10158 100
10180 1 0 0+ 1018@ 100
10362 1,2+ 0 0+ 10363 100
10745 1 0 0+ 10743 100
10857 1 0 0+ 10853 100

T Primarily from49CI B~ decay and ¢,py). Values from @.y), (v,y) and (p,py) are level-energy differences.

¥ From40CI B~ decay, @,Y), (a.py) and (p.py).

§ From (a,py) and (p,py).

29



40
1gAr =11

NUCLEAR DATA SHEETS

18ATp11

40C| B~ decay (1.35 min) 1972K106,1970K e12

Parent:A°Cl: E=0; Jm=2-; T;/,=1.35 min2; Q=748030; %3-=100
1972KI06 (also 1973KI02,1981HuUZT): measured, B, W, T1/>.

1970Kel2: measuredyEly, y, Ty
1989Mi03: measure@y coin.

1968HuU07, 1965Gr03, 1956M039: measured B, T1/2-
Thesis (M.S.) by E.L. Robinson (Purdue, 1958)y, Ey data and level scheme from this work are quoted by 1970Ketids T
thesis was not available to the present evaluators.

40Ar Levels
E(level) Jut T1/2
0 0+ STABLE
1460.775 2+
2120.8019 0+
2524.0112 2+
2892.4321 4+
3207.8714 2+
3511.5024 2+
3680.4814  3-
3918.8013 2+
3941.91201
4082.5817  3-
4178.93"
4300.9923  (1,3)-
4324.53 2+
4358.03"
4481.03" 1-
4562.2316  (1,3)-
4580.74" (2+,3-)
4737.847
4769.03 1-
4942647
5165.77 (2,3,4)+
5269.53
5310.010*
5400.58 1-
5609.48 (1,2,3)
5629.410F
5717.810"
5880.14 1-
5905.97 (1-)
5950.510 (1,2)
6053.68 1
6133.5109
6208.58 (1,2)
6276.09 (1-,2-,3-)
6338.711 1(-)
6476.18 1(-)
6651.78

T Level considered as improbable based on resultsrgdyj study of 1983Bi08.

* Level considered as improbable since the decay mode is \fieyetht from that in ¢,py) (1983Bi08) from a level

near the same energy.
# From Adopted Levels.
@ From 1981HUZT only.

V(4O Ar)
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NUCLEAR DATA SHEETS

18AT2512

Eyi E: evel ‘]In Elfevd .]7fT |VT¢
222,55 4580.7  (2+,3-) 4358.0 0.26
239.03° 3918.80 2+ 3680.48 3- 0.283P
261.27° 4562.23  (1,3)- 4300.99 (1,3- 11
270 5880.1 - 5609.4  (1,2,3)

303.06 3511.50 2+ 3207.87 2+ 0.0¢
315.05 3207.87 2+ 2892.43 4+ 0.0B
361.35 4942.6 4580.7 (2+,3-) 0.02
369.06 2892.43 4+ 2524.01 2+ 0.
381.05 4942.6 4562.23 (1,3)- 0.10
472.04 3680.48 3- 3207.87 2+ 03
479.94° 4562.23  (1,3)- 408258 3- 120
621.16f 351150 2+ 2892.43 4+ <0.3f
621.16f 4300.99 (1,3)- 3680.48 3- <0.3f
643.63° 4562.23  (1,3)- 3918.80 2+ 8a
660.14° 2120.80 O+ 1460.77 2+ 33
788.13° 3680.48 3- 2892.43 4+ 100
881.33° 4562.23  (1,3)- 3680.48 3- 3P
1042.33 6651.7 5609.4  (1,2,3) 0B
1051.15 4562.23  (1,3)- 3511.50 2+ 0B
1063.12°  2524.01 2+ 1460.77 2+ 2%
1087.64 3207.87 2+ 2120.80 O+ 0.19
1092.98°  4300.99 (1,3)- 3207.87 2+ 0.38
1156.24 3680.48 3- 2524.01 2+ 06
1186.74 5269.5 4082.58 3- 0.9
1317.25 5880.1  1- 4562.23 (1,3)- 0.5
1333.48 6276.0  (1-,2-,3-) 4942.6 0.4D
1353.75 4562.23  (1,3)- 3207.87 2+ 0.28)
1394.73 3918.80 2+ 2524.01 2+ 15
1432.14° 289243 4+ 1460.77 2+ 27
1460.735°  1460.77 2+ 0 0+ 100
1558.74 4082.58 3- 2524.01 2+ 0.6D
1579.98 5880.1  1- 4300.99 (1,3)- 01
1589.03°  5269.5 3680.48 3- 1.20
1746.52°  3207.87 2+ 1460.77 2+ 33
1776.98 4300.99 (1,3)- 2524.01 2+ 0.0
1797.82°  3918.80 2+ 2120.80 O+ 240
2050.54 3511.50 2+ 1460.77 2+ 13
2063.010 5269.5 3207.87 2+ 0.3
2220.02®  3680.48 3- 1460.77 2+ 8P
2457.74°  3918.80 2+ 1460.77 2+ 58P
2524.120  2524.01 2+ 0 0+ 2.30
2621.72> 408258 3- 1460.77 2+ 1816°
2840.13°  4300.99 (1,3)- 1460.77 2+ &
3101.74°  4562.23 (1,3)- 1460.77 2+ 1424
3193.710° 5717.8 2524.01 2+ 0.18
3208.23 3207.87 2+ 0 0+ 0.6
3356.68 5880.1  1- 2524.01 2+ 0.4
3511.05 3511.50 2+ 0 0+ 0.28
3704.68 5165.7  (2,3,4)+  1460.77 2+ 1D
3759.910 5880.1  1- 2120.80 0+ 0.18
3784.96 5905.9  (1-) 2120.80 O+ 0.8
3918.62°  3918.80 2+ 0 0+ 4.8°
3941.72°  3941.91 0 0+ 0.26
4082.18 4082.58 3- 0 0+ 0.36
4147.710 5609.4  (1,2,3) 1460.77 2+ 11
4178.73¢  4178.9 0 0+ 0.30
4324.23 43245 2+ 0 0+ 0.2
4357.63¢  4358.0 0 0+ 0.50

Continued on next page (footnotes at end of table)
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9Ar,,-13 NUCLEAR DATA SHEETS

16AT2,-13

y(*Ar) (continued)

Eyi E: evel JIT[ Elfevel JIfT | yTi
4480.73° 44810 1- 0 0+ 0.30
4580.15°  4580.7 (2+3) O 0+ 0.1@
4737.54°  4737.8 0 0+ 0.5
4768.73  4769.0  1- 0 0+ 0.6
5165.510 5165.7 (2,3,4)+ O 0+ 0.16
5309.610° 5310.0 0 0+ 0.2
5400.18 54005  1- 0 0+ 0.2
5629.010° 5629.4 0 0+ 0.16
5879.612° 5880.1  1- 0 0+ 5.0
5950.010 59505  (1,2) 0 0+ 0.08
6053.18 6053.6 1 0 0+ 0.46
6133 6133.5 0 0+ ~0.05
6208.08 6208.5 (1,2 0 0+ 0.08
6338.211° 6338.7  1(-) 0 0+ 0.32b
6475.58 6476.1  1(-) 0 0+ 0.2

T For absolute intensity per 100 decays, multiply by 0481

* From 1972KI06, unless otherwise stated.
a From 1981HuZT only, intensity is not available.

b Weighted average from 1972KI06 and 1970Ke12.
¢ Placement questioned by 1983Bi08 based on theipy) study.

d From 1972KI06, obtained in indirect method. Other3 &1 1970Ke12.
€ From 3 feeding quoted by 1981HuUZT.

f Multiply placed with undivided intensity.

B~ radiations
EB~ E(level) 18~ Logft Comments

(8.3E+2) 6651.7 0.496 4.82 av EB=30114.
(1.00E+3) 6476.1 0.18 561 av E3=376 14.
(1.14E+3) 6338.7 0.28 5,62  av EB=43615.
(1.20E+3) 6276.0 0.38 561 av E3=46415.
(1.27E+3) 6208.5 0.0425 6.63 av EB=49415.
(1.35E+3) 61335 0.04 6.7 avBES527 15.
1B: from 1981HuUZT.
(1.43E+3) 6053.6 0.38 591 av EB=56315.
(1.53E+3) 5950.5 0.0425 6.93 av EB=61015.
(1.57E+3) 5905.9 0.69 581 av EB=63115.
(1.60E+3) 5880.1 5.3 4916 av EB=64215.
(1.76E+3) 5717.8 0.08 6.92 av EB=71715.
(1.85E+3) 5629.4  0.08 7.02  av EB=75815.
(1.87E+3) 5609.4 0.8920 6.01 av EB=767 15.
(2.08E+3) 5400.5 0.18 6.92  av EB=86515.
(2.17E+3) 5310.0 0.16 7.03 av EB=907 15.
(2.21E+3) 52695 2.8 591 av EB=92615.
(2.31E+3) 5165.7 0.820 6.41 av EB=97516.
(2.71E+3) 4769.0 0.49 6.91 av EB=116416.
(2.74E+3) 4737.8 0.49 701 av EB=117916.
(2.90E+3) 4580.7  0.17 752  av EB=125416.
(2.92E+3) 4562.23 22.81 5.385 av EB3=126316.

Energy: 2729145 (1989Mi03) from3(3101y).

(3.00E+3) 4481.0 0.28 7.41  av E3=130216.
(3.12E+3) 4358.0 0.28 752  av EB=136116.
(3.16E+3) 43245 0.16 7.72  av E3=137716.
(3.18E+3) 4300.99 2% 551  av EB=138916.
Energy: 308675 (1989Mi03) from[3(2840y).
(3.30E+3) 41789 0.26 7.61  av EB=144816.
(3.40E+3) 408258 13.85 591 av E3=149416.

Continued on next page (footnotes at end of table)
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16AT-14 NUCLEAR DATA SHEETS 19Ar,,-14

B~ radiations (continued)

EB~ E(level) 18~ Logft Comments

Energy: 3070100 (1989Mi03) from[3(2622).
(3.54E+3) 394191 0.16 792 av E3=156216.
(3.56E+3) 3918.80 5.2 6.41 av EB=157316.
(3.80E+3) 3680.48 4.61 6.61 av E3=168916.
(3.97E+3) 351150 0.921 7.41 avEB=177116.

(4.27E+3) 3207.87 2.3 721  av EB=191916.
(4.59E+3) 2892.43 0.680 951 av E3=208516.
(4.96E+3) 252401 1.3 751  av EB=225316.
(6.02E+3) 1460.77 4 >8.0  av EB=277416.
(7.48E+3) 0O <9 >9.8  av E3=350016.

Energy: 7390118 (1989Mi03).

1B: only available experimental value is 9% from E.L. RobingbhS.
thesis, Purdue, 1958). This value has been quoted in sqyvapats
(1989Mi03,1981HUZT,1972KI06,1970Ke12) and in Esdtompilations.
1970Kel12 quoted3=9-18%, again based on Robin$smlata, suggesting
equal feedings to the ground state and the first excited. sStaee singles

B spectrum of 1989Mi03 does show that there is a direct feettirte
ground state, but in the opinion of the evaluators, prea@egelihg is not
known. logflVt>8.5 expected for first-forbidden unique transition allows
up to 100% feeding.
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16712515

NUCLEAR DATA SHEETS

19Ar,,-15

Decay Scheme

Intensities: | per 100 parent decays

1.35m

Q =7480
40

%B~=100.0

17C|23

6651.7

0.49

6476.1

0.16

6338.7

6276.0

6208.5

6133.5

6053.6

5950.5

5905.9

5880.1

_ 57178

5629.4
5609.4
5400.5

_ _ 53100
5269.5

5165.7

4769.0

4562.23

4082.58

3918.80

3680.48

3511.50

3207.87

2524.01

2120.80

1460.77

STABLE

Q

40
18122

0.041
0.65
5.2

0.08

0.08
0.89
0.16
0.16

21

0.89

0.49
0.41
0.17
226

138

55

4.6

091
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19Ar,,-16

Decay Scheme (continued)
Intensities:  per 100 parent decays

& Multiply placed: undivided intensity given

NUCLEAR DATA SHEETS

1.35m

7480

R

19Ar,,-16
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19Ar,-17

NUCLEAR DATA SHEETS 19Ar,-17

40K ¢ decay (1.248x10° y) 1999BeZQ,1999BeZ S

Parent:A%K: E=0; Jr=4-; Ty ,=1.248<10° y 3; Q=1504.6919; %¢=10.8613

J: From unique 3rd forbiddefi~— spectral shape for decay to O+ level and L transfer in chpeggele reactions.
T: From 2004Ko09 and 2002Gr01; the same value from measutsntd specific activity of natural potassium salts using

liquid-scintillation counting (LSC) technique. (2002Gr@eported a value of 1.248.0° y 2, later adjusted to 1.24810° y

3 by 2004K009 to correct the quoted uncertainty on measurdpi abundance di°K). Both papers used natural abun-
dance of*%K as 0.01167%2 (1975Ga24). The natural abundance*®£=0.0117%1 (as recommended in the International
Union of Pure and Applied Chemistry 70, 217 (1998), basedhenntieasured value of 1975Ga24) would give about four
times larger uncertainty on;J,. The earlier values of 1.2658.0° y 13 (1999BeZS,1999BeZQ) based on recomputation of
1.277x10° y 8 (evaluation by 1973EnVA); and 1.26.0° y 1 (evaluation by 1990H028 from 14 different measurements
out of a total of 34 measurements listed) are in good agreeméariation of Ty, due to environmental conditions has
been studied by 2001No10, where no significant effect has begorted. Earlier (pre-1977) measurements of parfial (
and ce) and/or total T, of 40K: 1977Ce04, 1972G021, 1966Fe09, 1965Lel5, 1965Br25, AIO621961GI07, 1960Sa31,
1960Eg01, 1959Ke26, 1957We43, 1956Mc20, 1955Ba25, 19BBKMO55Su38, 1953Bu58, 1950Sa52, 1947GI07. Another

16 references (from 1931 to 1971) are listed by 1990H028 antthé 1978 Table of Isotopes (1978LeZA); but are not
present in the NSR database.

Q(g.s.): From 2003Au03.

1999BeZQ, 1999BeZS: evaluations VK decay.
Measurements: 2004Ko09, 2002Gr01, 2001Nol0, 1977Ce0Z2G®21, 1967Mcl0, 1966Fe09, 1965Lel5, 1965Br25,

1962FI05, 1962En01, 1961GI07, 1960Sa31, 1960Eg0l, 19EYKA957We4d3, 1956Mc20, 1955Ba25, 1955K021,
1955Su38, 1953Bu58, 1952Fel6, 1951G029, 1951De34, 198038490v01, 1948Ev09, 1947GI07. This list is not com-
plete, see 1978LeZA for several other references that @rpreeent in NSR database.

The decay scheme, which includes fBie decay to the ground state ##Ca and two levels if°Ar, is complete since these are

the only levels in the daughter nuclides below the respedacay energies.

In principle, the 1460-keWW ray could be used for energy calibration. However, in a Geicmmductor detector the apparent

y-ray energy depends on the source-detector configuratiori®nsources usually consist of a large volume of material, so
this Ey is usually not useful. This also means that in most casesnbertainty in the observed energy is much larger than
that given here.

40Ar Levels
E(level) J T Comments
0 0+ STABLE
1460.8516 2+ Jrt. from Adopted Levels.
y(*°An)
Ey Elev g gt Mult. a Comments
1460.8226 1460.851 2+ O 0+ 10.663 E2 2.95¢10°9 E,: evaluator scaled down

the value of 1460.836
(1979He13) by 5.8 ppm so
that it corresponds to the
energy scale of 2000He14.
Others: 1460.7%
(1967Ki10), 1460.9%
I(1970Ja15).

|{/(1460):|(s,1460)/(1+a+|PFC):10.66
13/1.0001025.

a: a(K)=2.65x107° 8
anda(L)=2.22x10°% 7
interpolated from tables of
1976Ba63 and
a=a(K)+1.33*LC.
Internal-pair-formation
coefficient is
IPFC=7.3<10"° 5,
interpolated from tables of
1979Sc31.

T For absolute intensity per 100 decays, multiply by 1.020
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19Ar,,-18

NUCLEAR DATA SHEETS 1%Ar,,-18

£,B" radiatons

Ee E(level) le Log ft I(e+BT) Comments

(43.84) 1460.851 10.663 11.561 10.6613 eK=0.7632.
CL=0.2091.
eEM+=0.02742.

(1504.69) O 0.2a0 21.35 0.2010 av E3=238.23.
£K=0.879521.

CL=0.0862321.

eM+=0.012643.

le: from BH/B~=1.12x10"5 14 (1973EnVA),
I(B1)=0.0010013. The evaluator has estimated
the &/B ratio is 200100.

logft: from private communication from R. B.
Firestone; see also 1970Wall.

Decay Scheme

Intensities: |, e per 100 parent decays

4-

01248649y
/ Q*+=1504.69
+%B+=10.86 40

19K21

1B+ le Log ft

1460.851/ 1066 1156
STABLE

Q 0.00100 020 2135

a1 Z. 6,
0,
.aeese
J
%o

2+
0+
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18AT2,°19 NUCLEAR DATA SHEETS 49Ar,,-19

2Mg(*0,2py),2’Al(*80,pay) 1977Eg01,1975Wa23

1977Eg01: E¥%0)=34 MeV. Measuredy, y(6), y(lin pol).
1975Wa23: E80)=35 MeV. Measured, y(6), lifetime.

4OAr Levels
E(level) It Ty, Comments
0 0+
1460.814 2+

2892.6011 4+ 2.9psld4 Ty from recoil-distance method (1975Wa23).
3464.4813 6+

T From Adopted Levels.

y(*°Ar)
A,, A4 and polarization coefficients are from 1977Eg01.

Elev J gl J o Ef % Mult. Comments

1460.81 2+ 0 0+ 1460.78 1082 E2  Ap=+0.23020, A4=-0.10020.
POL=+0.3011.

2892.60 4+ 1460.81 2+ 143120 702 E2  A;=+0.29020 A4=-0.133
POL=+0.4011.

3464.48 6+ 2892.60 4+ 571.88 412 E2  Ay=+0.403, A4=-0.103. POL=+0.40
20.

T From 1975Wa23, the values are either fréfI(*80,pay) or from 37Cl(a,py).
* From 1977Eg01.
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§AT 2520 NUCLEAR DATA SHEETS 49Ar,,-20

365(a,y):resonances 1988Cs02,1986J009

Includes3®S(a,a): resonances ifi°Ar from 1994An39.
1988Cs02, 1986J009: E=2.35-3.50 MeV. MeasurgdlE y(0), lifetimes by DSA.

1994An39: 38S(a,a) E=12.56-15 MeV. Measured (). Deduced resonances fIAr at Ea=13320 (J=7-) and Ex=14120

(Jt=8+).
4OAr Levels

E(level)f — J# Torr# Ea(laby®  (2J+1y 4/l (eV)@ Comments

0 0+

1461 2+

2121 0+

2524 2+ 0.50 ps8 Ty/2: average of measurements aof£3210 and 3500.

2893 4+

3208 2+ 62 fs12 T1/2t measured at E()=3210.

3511 2+ 62 fs12 Ty, measured at B()=3210.

3681 3-

3919 2+

4041

4082 3-

4301 (1,3)-

4324 2+ 15 f$6 Ty/2t average of measurements abf3210 and 3500.

4473 1

4602 73 fs12 T1/2 measured at B()=3210.

89193 1- 2353 0.106 Mg/Ty<0.11,y,>0.33 eV (1988Cs02).

91273 1- 0.72 eV16 2584 0.183 M4/ly=0.102, I'4=0.07 eV2, I,=0.65 eV16, ' (=0.65 eV
17 (1988Cs02).

91386 (1-,2+) 2597 0.21

91475 1- 2607 0.21

91783 1- 2641 0.21

91976 (1-,2+) 2662 0.2

92164 1- 2683 0.03015

92344 1- 2703 0.3015

92406 1- 2710 0.106

92644 (1-,2+) 2737 0.1%

92736 1- 2747 0.03015

92874 2762 0.3015

92965 (1-,2+) 2772 0.30a5

93144 (1-,2+) 2792 0.1%

93304 1- 2810 0.106

93394 1- 2820 0.3015

93553 1- 1.1eVv3 2838 0.81 Ma/ly=0.6317, I'4=0.43 eV21, I',=0.69 eV23, ' x=0.60
eV 21 (1988Cs02).

93734 2858 0.3015

94084 1- 2897 0.51

94174 1- 4.0ev20 2907 0.81 Ma/ly=0.073, [=0.10 V5, ',=3.9 eV20, [ o=1.4 eV7
(1988Cs02).

94255 (1-,2+) 2916 0.1%

94335 (1-,2+) 2925 0.2

94503 1- 2943 0.92

94724 (1-,2+) 2968 0.1%

94855 1- 2982 0.21

9491 2989

9504.814 1- 8.2eV18  3004.4 3.3A Ma/ly=0.194, T3=1.3 eV5,=6.9 eV17, [ =6.2 eV16
(1988Cs02).

95274 3029 0.73

95654 1- 3071 0.3015

95813 1- 3089 4.67

9586 6 (1-,2+) 3095 0.9

95964 3106 0.63

96085 3119 0.63

Continued on next page (footnotes at end of table)
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1oAr,,-21 NUCLEAR DATA SHEETS oA, 21
40Ar Levels (continued)
E(level)f — J& Torr# Ea(laby®  (2J+1)4Fy/M (eV)@ Comments
96183 1- 3130 2.4
96564 1- 3172 0.3015
96694 1- 3187 0.63
96873 (1-,2+) 3207 2.4 Transition to 4041 level is not seen.
96945  (1-2+) 3215 1.8
97363 1- 3262 1.32 No 4785 is identified.
97594 1(-) 3287 0.1 M4/Ty<0.07,Iy>0.53 eV.
97694  (1-2+) 3298 0.1G6
97874 1- 3318 0.84
98133 1- 3347 1.58
98253 1- 3360 1.92
98493 1- 22 eV6 3387 1.92 E(level): doublet: 9849+9852.
Ma/Ty=0.031, ';=0.65 eV29, I'y=22 eV6, (=10 eV3
(1988Cs02).
98525 3391 0.73
98664 3406 0.21
98814 1- 3423 0.16
98934 1- 3436 0.21
99125  (1-2+) 3457 0.21
99443 1- 3493 2.8
99543 1(-) >9.6 eV 3503 5.5 Ma/lTy=2.910, Tg>7.1eV,[\>2.5¢eV,[>1.7 eV

(1988Cs02).

T Rounded-off values from Adopted Levels up to 4602. The aficih energies of resonances are deduced from
Ea(lab). Excitation energy=&(c.m.)+S)(*°Ar), where S@)=6800.7419 (2003Au03).
* Most assignments above 8 MeV are basedy(®) measurements; below this energy the assignments are from

Adopted Levels.

# Half-life from DSAM (1988Cs02).I" from 1988Cs02.

@ From 1986J009 (also in 1988Cs02).

& From 1986J009 (also in 1988Cs02), uncertainty is the sanggivas for the excitation energy.

y(40Ar)
E: evel Jlrr Elfevel JIfT EVT | yi
1461 2+ 0 0+ 1461
2121 O+ 1461 2+ 660
2524 2+ 1461 2+ 1063
0 o+ 2524
2893 4+ 1461 2+ 1432
3208 2+ 1461 2+ 1747
3511 2+ 1461 2+ 2050
3681  3- 1461 2+ 2220
3919 2+ 0 0+ 3919
4041 2524 2+ 1517 630°
1461 2+ 2580 3708
4082  3- 1461 2+ 2621
4301 (1,3)- 1461 2+ 2840
4324 2+ 1461 2+ 2863 36
0 o+ 4324 706
4473 1 0 0+ 4473
4602 2524 2+ 2078
9127 1- 0 0+ 9127 100
9355 1- 4473 1 4882
4301 (1,3)- 5054 6
3919 2+ 5436 7
0 0+ 9355 87
9408 1- 5339d  190d
54944 149d

Continued on next page (footnotes at end of table)
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9Ar,,-22

NUCLEAR DATA SHEETS

16AT 522

y(*Ar) (continued)

E: evel Jlrr Elfevel JIfT EVT | yi
59024 189
688gd  30d
79584 119d
94134 35

9417 1- 5339d  190d
54944 149d
59024 189
688gd  30d
795284 119d

0 o+ 94139  3sud

9450  1- 3511 2+ 5939 8

3208 2+ 6242 8

2893 4+ 6557 4

2524 2+ 6926 13

2121 0O+ 7329 12

1461 2+ 7989 35

0 0+ 9450 24

9504.8 1- 3919 2+ 5586 3
2121 0O+ 7384 2

1461 2+ 8044 6

0 0+ 9505 89

9581  1- 3919 2+ 5e6%  59¢
2893 4+ 6696  59¢

2524 2+ 7056¢  119¢

2121 0O+ 7469 250¢

1461 2+ 8129c  1guc

958Fc  419¢

9586  (1-,2+) 3919 2+ 5664 59¢

2893 4+ 6696  59¢
2524 2+ 7056¢  119¢
2121 0O+ 7469 250¢
1461 2+ 8129c  1guc
0 0+ 9589¢  419¢
9618  1- 3919 2+ 5699 5
3681 3- 5937 2
3511 2+ 6107 2
3208 2+ 6410 4
2893 4+ 6725 3
2524 2+ 7094 7
2121 0+ 7497 3
1461 2+ 8157 46
0 0+ 9618 31

9687  (1-,2+) 50880  149b
53660 gIb
5778P 9b
6179 90
6488P  59b
71660 5490
822gb  49b
969@P  39b

9694  (1-,2+) 5088  149b
5366 gdb
5778b  9b
6179 69D
6488b  59b
71660 5490

Continued on next page (footnotes at end of table)
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19Ar,,-23

NUCLEAR DATA SHEETS

16772523

y(*Ar) (continued)

E: evel Jlrr Elfevel JIfT EVT | yi
822gb  49b
0 o+ 969@P 39
9736  1- 4602 5134 5
3919 2+ 5817 13
3208 2+ 6528 11
2524 2+ 7212 5
2121 0+ 7615 7
1461 2+ 8275 11
0 0+ 9736 48
9825  1- 3919 2+ 5906 10
3681 3- 6144 9
3511 2+ 6314 2
3208 2+ 6617 13
2524 2+ 7301 17
2121 0+ 7704 7
1461 2+ 8364 25
0 0+ 9825 17
9849  1- 2893 4+ 69%R  goa
2524 2+ 73282 2g9a
1461 2+ 83892 2592
0 0+ 98502 4792
9852 2893 4+ 69FR gua
2524 2+ 73282 2g9a
1461 2+ 83892 2592
0 0+ 98502 4792
9944  1- 4473 1 5471 4
3919 2+ 6025 5
2524 2+ 7420 23
2121 0+ 7823 9
1461 2+ 8483 25
0 0+ 9944 38
9954  1(-) 4324 2+ 5630 4
4041 5913 2
3919 2+ 6035 2
2524 2+ 7430 9
1461 2+ 8493 12
0 0+ 9954 71

T Level-energy differences. For levels below 4602 <Fare based on adopted gammas.
* From 1988Cs02. Uncertainties are 10% for strong lines anth 0% for weakest lines.

a y decays from 9849 and 9852 are unresolved. QuoteddEresponds to the average deduced from the decay of two

levels.

by decays from 9687 and 9694 are unresolved. QuoteddEresponds to the average deduced from the decay of two

levels.

¢y decays from 9581 and 9586 are unresolved. Quotedderesponds to the average deduced from the decay of two

levels.

y decays from 9408 and 9417 are unresolved. QuoteddEresponds to the average deduced from the decay of two

levels.
€ Measured at 3503 resonance.

f Weaky.

9 Multiply placed with undivided intensity.
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oA 24

NUCLEAR DATA SHEETS

10Ar,,-24

37Cl(a,py) 1983Bi08

1983Bi08: E=12, 13 MeV. Measured py coin, y(lin pol), lifetimes by DSA.

Others:..

1975Wa23: E=12 MeV. Measured lifetime by recoil-distance method. Data for 1461, 2898 8464 levels.
1975P013: E=10.6 MeV. Measurgd py(t). Lifetime of 3464 level.

1971Jal5: E=6.25, 7.00, 8.00 MeV. Measured/(0), lifetimes by DSA. Data for 1461, 2121, 2525, 2893, 3208 8h6d5

levels.
1970Cu02: E=8.40 MeV. Measured/Hifetime by DSA for 1461 level.

40Ar Levels
Nuclear Level Sequences
A Member of g/z yrast sequence.
B 0+ deformed band.
Seq. E(level) gt Ty Comments
A 0 0+
A 1460.814 2+ 139 ps28  Typ: 0.83 ps26 (1971Jal5), 1.7 p$125-9 (1970Cu02).
B 21211 0+ >2.8 ps T2t 6.2 ps+90-28 (1971Ja15).
B 25241 2+ 0.27 psA Ty/2: 0.19 ps5 (1971Jal5).
A 2892.6011 4+ 2.2 ps6 Ty/2: others:<12 ps (1975Wa23), 2.8 ps56-14 (1971Jal5).
32081 2+ 28 fs14
A 3464.4813 6+ 0.693 N1 Ty from direct timing (1975P013). Others: 0.645 3&from
recoil-distance method (1975Wa23)2.8 ps (1983Bi08).
35111 1,2+ 49 fs14 Jmr. 2+ in Adopted Levels.
B 35151 4+ 0.139 ps28 Jrt 4- and 3 are not allowed by RUL for implied multipolarities.
36811 3- 0.132 p28
39191 2+ 0.28 ps3
40411
40821 2-,3- 40 fs14 Jit. 3- in Adopted Levels.
42261 4- >2.8 ps Jt. 3 is not allowed by RUL for implied multipolarities.
42291 0.166 ps28
43001 1-,2-,3- 58 fsl4 Jt. (1,3)- in Adopted Levels.
43281 1,2+ 18 fs7 Jir. 2+ in Adopted Levels.
44201
44271 3+,4,5+ 125 f21 Jit. 3-, 5- not allowed by RUL for implied multipolarities; (4-)
Adopted Levels.
44731 (1) Jit 1,2+ fromy to 0+; J=1 is favored by a similar state 4ACa.
44941 5- 0.50 ps7
45621 1-,2-,3- Jt. (1,3)- in Adopted Levels.
45781 2+,3 37 fs14 Jt. (2+,3-) in Adopted Levels.
46021 (1,2,3)- 33fsl4 Jmt. (0+:4+) in Adopted Levels.
46741 66 fs17
47691 (1,2+) Jt. 1- in Adopted Levels.
47941 3+,4+ 52 fsl4 Jir. =- is rejected by RUL; 4+ in Adopted Levels.
48581 5- 37 fs10
49291
B 49591 (6+) 0.10 ps4 Jmt. 4+,5+ are less likely, but not ruled out.
49721
49911 a(-) 2.1 ps7
51152
51432 <10 fs
51662
52452
52692
52932
53102
53502
53782

Continued on next page (footnotes at end of table)
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16AT 2,25 NUCLEAR DATA SHEETS 49Ar,,-25

40Ar Levels (continued)

Seq. E(level) gt LV Comments

55082
55442
55592
56082
56112
56302
56542
56622
56752
57662
58182
58852
59122
59312
59732 (6-) Jt. no assignment in Adopted Levels.
60132 (7-) Jt. (4+:7-) in Adopted Levels.
60992
61042
61382
61582
61852
62032
62702
63052
63562

B 68062 (8+) Jt. from analog in*2Ca (1983Bi08).
69792 (8-) Ji. from analog in*2Ca (1983Bi08).

T As proposed by 1983Bi06 based ¢8) and y(lin pol); the assignments for low-lying levels are mosthprh
Adopted Levels.

* From DSA (1983Bi08), unless otherwise stated.

y(*°Ar)
Eleve Jr Eleve J E,/f ly Mult. 5 Comments
1460.81 2+ 0 o+ 1460.78* 100
2121 0+ 1460.81 2+ 660 100
2524 2+ 1460.81 2+ 1063 57
0 0+ 2524 431 ly:
1(2524)/ly(1063)=38/62.
2892.60 4+ 1460.81 2+ 1431767 100
3208 2+ 1460.81 2+ 1747 a
0 0+ 3208 101
3464.48 6+ 2892.60 4+ 571.88 100
3511 1,2+ 2524 2+ 987 5
1460.81 2+ 2050 88
0 0+ 3511 142
3515 4+ 2892.60 4+ 622 3 M1(+E2) -0.0710 A,=+0.453, A4=-0.044.
0: -0.4 to -1.3 for J=3.
2524 2+ 991 %
1460.81 2+ 2054 6@
3681 3- 2892.60 4+ 788 10
2524 2+ 1157 4.6
1460.81 2+ 2220 8@
3919 2+ 2524 2+ 1395 13
2121 o+ 1798 @
1460.81 2+ 2458 12

Continued on next page (footnotes at end of table)
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19Ar,,-26

NUCLEAR DATA SHEETS

16772526

y(*Ar) (continued)

Eleve Jr Eleve 7 E,’ ly Mult. 5 Comments
0 0+ 3919 604
4041 2524 2+ 1517 100
4082 2-,3- 1460.81 2+ 2621 100
4226 4- 3681 3- 545 4?2 D+Q -10+3-9 A»=-0.103, A4=-0.093.
POL=-0.0311.
2892.60 4+ 1333 52 D(+Q) +0.6+4-8 Ay=+0.344, A,=+0.084.
d: -1.7 +13-4 for J=3.
4229 2524 2+ 1705 73
1460.81 2+ 2768 23
4300 1-,2-,3- 1460.81 2+ 2839 100
4328 1,2+ 1460.81 2+ 2867 A
0 0+ 4328 2%
4420 3208 2+ 1212 2
2524 2+ 1896 %
1460.81 2+ 2959 83
4427 3+,4,5+ 2892.60 4+ 1534 &/ D+Q Ay=+0.414, A4,=+0.034.
d: -0.34 to -1.8 for J=3;
-0.2 to +1.0 for J=4; +0.32
to +0.77 for J=5.
1460.81 2+ 2966 5B
4473 Q) 0 0+ 4473 100
4494 5- 4226 4- 268 1.8
3515 4+ 979 a
3464.48 6+ 1030 22 D(+Q) +0.06+7-10 A5=-0.174, A4=-0.034.
J: <-14 is not allowed by
2892.60 4+ 1601 638 E1(+M2) 0.00+6-9 ElzJ=L-'O.24 3, A4=-0.033.
POL=+0.5815.
4562 1-,2-,3- 4082 2-,3- 480 §?)
3919 2+ 643 a2
1460.81 2+ 3101 49
4578 2+,3 3511 1,2+ 1067 35
3208 2+ 1370 ir
2892.60 4+ 1685 38 A,=-0.216, A4,=+0.086.
d: -0.05 to +0.72 for J=3.
1460.81 2+ 3117 12
4602 (1,2,3)- 4328 1,2+ 274 Could have escaped
detection due to low
energy.
2524 2+ 2078 2@
1460.81 2+ 3141 1Q
4674 1460.81 2+ 3213 100
4769 (1,2+) 0 0+ 4769 100
4794 3+,4+ 2892.60 4+ 1901 9] M1+E2 d: 0.22+13-5 or +1.6015
for J=4; -1.06 for J=3
A,=+0.324 A,=-0.075.
1460.81 2+ 3333 56
4858 5- 4494 5- 364 106
3464.48 6+ 1394 24
2892.60 4+ 1965 6@ E1(+M2) -0.09+8-12 A,=-0.434, A4=-0.043,
POL=+0.7126.
4929 3681 3- 1248 5a
2524 2+ 2405 23
1460.81 2+ 3468 28
4959 (6+) 3515 4+ 1444 63 E2 A>=+0.303, A4=-0.074.
2892.60 4+ 2066 38 E2 A,=+0.295, A4=-0.076.
4972 2892.60 4+ 2079 59
1460.81 2+ 3511 41
4991 4(-) 4226 4- 765 82 D+Q A,=+0.403, A4,=+0.045,

Continued on next page (footnotes at end of table)

POL>+0.65.
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NUCLEAR DATA SHEETS

PAr,-27

y(*Ar) (continued)

Eleve Jr Eleve 7 E,’ ly Comments
0(Q/D)=-0.13 to +0.77 or
-0.72 to -1.5.
4082 2-,3- 909 a
3681 3- 1310 8
5115 3464.48 6+ 1651 100
5143 3515 4+ 1628 12
3464.48 6+ 1679 82
5166 3515 4+ 1651 70
1460.81 2+ 3705 36
5245 1460.81 2+ 3784 100
5269 3681 3- 1588 100
5293 1460.81 2+ 3832 100
5310 4494 5- 816 11
4082 2-,3- 1228 4B
3681 3- 1629 48
5350 2892.60 4+ 2457 100
5378 3515 4+ 1863 22
3464.48 6+ 1914 22
2892.60 4+ 2485 54
5508 3515 4+ 1993 100
5544 1460.81 2+ 4083 100
5559 3515 4+ 2044 2@
3464.48 6+ 2095 22
2892.60 4+ 2666 48
5608 1460.81 2+ 4147 100
5611 3464.48 6+ 2147 100
5630 4427 3+,4,5+ 1203 100
5654 2524 2+ 3130 100
5662 2892.60 4+ 2769 100
5675 3681 3- 1994 100
5766 3208 2+ 2558 100
5818 2892.60 4+ 2925 100
5885 2892.60 4+ 2992 58
1460.81 2+ 4424 47
5912 4082 2-,3- 1830 56
3208 2+ 2704 56
5931 2892.60 4+ 3038 2
1460.81 2+ 4470 28
5973 (6) 3464.48 6+ 2509 100
6013 7-) 4494 5- 1519 56
3464.48 6+ 2549 506
6099 1460.81 2+ 4638 16
0 0+ 6099 25
6104 2892.60 4+ 3211 100
6138 3464.48 6+ 2674 100
6158 3464.48 6+ 2694 87
2892.60 4+ 3265 12
6185 4494 5- 1691 100
6203 2892.60 4+ 3310 100
6270 3464.48 6+ 2806 100
6305 3515 4+ 2790 66
3464.48 6+ 2841 46
6356 4858 5- 1498 63
3464.48 6+ 2892 335
6806  (8+) 4959  (6+) 1847 100
6979 (8 5973 (6) 1006 ~80

T From level-energy differences unless otherwise statecasMied B values are not available.

a From 1975Wa23, the values are either frél(180,pay) or from (a,py).
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NUCLEAR DATA SHEETS

16772528

1975FI08, 1973Cal3: E=20.0 MeV. Measure(P), FWHM=35 keV. Uncertainty in absolute cross sections %15

E(level)l JT

0
14615
21215

25245
28925
32075
34685
35075
36815
39265
40535
409210
431010
44305
449510
466510
479810
487010
496810
511715
519115
529815
539315
545415
550015
567115
583515
588315
614015

do/dQ (max)

3,4

®)

3,4
3,4
3,4
3,4

2
©)

mb/sr

[eNeoNeNeoNeoNeNeoNeoNeo e NeoNe Neo e Ne No Ne Neo Neo NeJ

.28
.54
.014
.006
.33

3BAr(t,p)

1975F108

Enhancement factoe)*

oo ono oo o o

OO UTOoO U1l OO,

40Ar Levels
0 Level do/dQ (max)
mb/sr
5298 0.086
5393 0.040
5454 0.074
5500 0.040
5671 0.056
5835 0.18
5883 0.42
6140 0.032
6305 0.092
6470 0.10
6670 0.018
6760 0.20
6835 0.077
7070 0.015
7160 0.061
7300 0.089
7495 0.17
7640 0.13
7730 0.12
7890 0.088
7980 0.085
Comments

3.5
2
~0.1%

0.03
1.9
1
0.4
0.05
0.9
0.8
0.06*

0.7
3,15
0.02

0.2
0.02
0.4

0.0
0.0£2
0.7
1.3,0.6
2

0.03

Summed absolute cross section=0.73 mb/sr (1973Cal3)

L: o(0) is uncharacteristic of L=0 distribution.
Summed absolute cross section=0.02 mb/sr (1973Cal3).

Weak group.

E(level): corresponds to 4324, 2+ level, not 4301 in@#dd Levels.

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

18A725-29

E(level)f

630515
647015
667015
676015
683515
707015
716015
730015
749515
764015
773015
789015
798015

40Ar Levels (continued)

Lt Enhancement factoe)¥ Comments

@)

34
34

T From 1975FI08.
* e=(do/dQ)exp/218&(DWUCK). Form factors used Weré/f2 for most of the levels andf,ds/, for some.

* For L=4.

@ For L=3.
& For L=0.

1978Ja10 (also 1978Ja22 and thesis by 1980StZ0): E=65 Me¥sied pp coing(0), tof. FWHM=300-600 keV.

E(level)

0
146070
289070
347070
8.2x10° 8
9.0x10° 1

Jr

o+
2+
44+
6+

38Ar(a,2He) 1978Ja10

40Ar Levels
Relative intensity a8=13"T  Comments

-
15

30

100

60 E(level): broad peak, probably complex structure of mstayes.
60

T Estimated intensity, read off the spectrum in figure 6b of8URI0.
* From 1978Ja10, member (ﬁ/g multiplet; same assignments as in Adopted Levels.
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NUCLEAR DATA SHEETS

16A125-30

40Ar (y,y).(pol y,y)

1988M 012,1986Wi08

1988Mo12: (,y) E=8.5, 10.3, 11.8 MeV. Measured/Ay, y(6).

1986Wi08: (poly,y’) E=17 MeV bremsstrahlung, measureyg, Bsymmetry. A total of 14 transitions identified.

40Ar Levels
E(level) J™ re (23+1Y3/r (ev)y¥ Comments
0 0+
1461 2+
44733 1 0.214d
47681¢ 12 2.46 179
49013 0.052
51103 (1,2+) 0.072 Jit. no assignment in Adopted Levels.
53933 1P 0.092
58803 1P 0.354
59123 1 0.155
60562¢ 1% 1.2419
61023 1,2+ 0.175 [o/l,=0.26.
63402¢  1&b 0.87 104
64503 0.174
64773 18P 1.2916¢
67033 1 0.386
71683 1 0.247
72463 1 0.377
72813 1 0.4810
75193 1 0.4610
76263 1 0.338
77083¢ 1% 223
79182¢ 1% 1.8424
79933¢ 1% 0.7814
80323 1,2+ 1.1320
81632¢ 1@ 5.710
81913 1% 222
83033 1 1.1419
85523 1 1.6618
85853 1% 2.64
86443 1 0.8021
86763 1,2+ 1.87
88843°  1& 254
89173 1P 0.34 eV14® 0.8121
91283 1P 0.71evV14 1.83
93373 124 0.7618
93563 1P 1.0ev3 0.9624 o/ly=0.87.
94163 1P 3.4eVv18 1.26
95022¢  1(-® 7.9eVi3 13.812 [o/l,=0.89.
95823 1P 7.3eVv2l 0.9925 E(level): doublet: 9580+9585.
Mo/l y=(0.41).
97573 1P 0.56 eV22¢ 153
98403 1 4.010
98502¢ 12 21 eV4 13.420 E(level): doublet: 9848+9851.
[o/ly=0.47.
99503 10 10 eV3 0.9526 o/ly=0.71.
100903 1 1.43
101513 1 3.45
101792¢ 1% 456
103623 1,2+ 1.54
107453 1 1.63
108573 1 1.74

T From 1988Mo012, unless otherwise stated.
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NUCLEAR DATA SHEETS

18AT55-31

* From yy (6) data of 1988Mo12, unless otherwise stated. For most leye(®) data agree with those expected for
0-1-0 cascade.

# From 1988Mo012, J=spin of excited state.

@ Deduced by 1988Mo12 from their (2J-FZ®’F values, and 2(,y)=(2J+1) o/ andlo/l"y from 1986J009.

& 1986Wi08 give 1,2+.

a Parity from polarization asymmetry from 1986Wi08.

b 1- or 1(-) in Adopted Levels.

¢ From average of 1988Mo012 and 1986Wi08.

d For Mo/l =1.

€ Lower limit using Mo/l =1.

y(40Ar)
Eled gt Eed 7 E, Mult.
1461 2+ 0 0+ 1461
4473 1 0 0+ 4473
4768  1- 0 0+ 4764
4901 0 0+ 4901
5110 (1,2+) O 0+ 5110
5393 1 0 0+ 5393
5880 1 0 0+ 5883
5012 1 0 0+ 5913
6056 1 0 0+ 605@
6102 1,2+ 1461 2+ 4638
0 0+ 61023
6340 1 0 0+ 6332
6450 0 0+ 6458
6477 1 0 0+ 6478
6703 1 0 0+ 67032
7168 1 0 0+ 7168
7246 1 0 0+ 72468
7281 1 0 0+ 728B
7519 1 0 0+ 7511
7626 1 61683
0 0+ 76263
7708 1 0 0+ 7708
7918 1 0 o+ 7918
7993 1 0 0+ 7993
8032 1,2+ 1461 2+ 6578
0 0+ 80323
8163  1- 1461 2+ 6703°
0 0+ 81632 El
8191 1 0 0+ 8198
8303 1 0 0+ 8303
8552 1 0 0+ 8553
8585 1 0 0+ 8583
8644 1 0 0+ 8648
8676 12+ O 0+ 8678
8884 1 0 0+ 88848
8917 1 0 0+ 8913
9128 1 0 0+ 9128
9337 12+ O 0+ 9333
9356 1 0 0+ 9358
9416 1 0 0+ 9418
9502  1(-) 0 0+ 9502
9582 1 0 0+ 9583
9757 1 0 0+ 9758
9840 1 0 0+ 984(%
9850  1- 0 0+ 985
9950 1 0 0+ 995(
10090 1 0 0+ 10093
10151 1 0 0+ 10158

Continued on next page (footnotes at end of table)
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16AT 2532 NUCLEAR DATA SHEETS 49Ar,,-32

y(*Ar) (continued)

Eled gt Eed 7 E, Mult.
10179 1 0 0+ 10172
10362 12+ 0 0+ 10363
10745 1 0 0+ 10743
10857 1 0 0+ 10853

a1n table | of 1988Mo012 6708is shown to deexcite only the 8162 level, but in authsable Il, 6703 level is also
given.
b Multiply placed.

40Ar (e,€) 1977Fi09,1975GrYY

Includes (e,e).
1977Fi09, 1976Fi12 (also thesis by 1976FiZW): (eE=65-115 MeV. Measured (0), deduced form factors, widths and rms

radii.
1975GrYY: (e,8. Measuredo, deduced levels and form factor.
19820t01: (e,e) E=116, 249 MeV. Measure(P), deduced rms radii.
1975Ch41: (e/¢ E=150-165 MeV. Measured(E), deduced giant-resonance structure.
1974We02: (e,e) E=248 MeV. Measuredf), deduced rms radii.
1971Sc09: (e,e) E=40-57 MeV. Measure@®), deduced rms radii.
1971Gr27: (e,e) E=78-120 MeV. Measure(®), deduced rms radii, form factors.
1963Go004: (e,e) E=41 MeV.
1963Bal9: (e/s.
1956He83: (e/¢ E=187 MeV, g(0) data for g.s., 1460 and 2400 levels.
B(E2)'s are those deduced by 1977Fi09 using Téssiedel. 1977Fi09 also give values using Halmodel.

40Ar Levels
E(evel) JT  Ty,* BEL (W.u. } Comments
0 0+ <12>, ,=3.393 fm15 (1976Fi12), 3.41 fid (1971Sc09), 3.47
(1971Gr27,1975GrYY), 3.48 frd (1974We02).
1460 2+ 112pg 943 B(E2)=0.038213 (1977Fi09).
2520 2+ 19485 1.63 B(E2)=0.0063L1 (1977Fi09).

Ty/2: 0.23 ps4 (1956He83).
B2=0.0255 (1956He83).
3210 2+ 35fs7 0.7210 B(E2)=0.00294 (1977Fi09).
Jit. 2+ is supported by (0) data of 1977Fi09.
3510
3680 3- 13.215 B(E3)=0.008710 (1977Fi09).
3920¢

T From adopted level.
* Deduced from B(E2$ and adopted branching ratios.
# From 1975GrYY only.
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16AT,-33 NUCLEAR DATA SHEETS 49Ar,,-33

40Ar (n,n'y) 1965M a4l

1965Ma4l (also 1966Mal0): E=3-4.5 MeV. Measu@).

40Ar Levels
E(level) JT Comments
0 0+
1450 2+
2130 0+
2530 2+

3220 2+  E(level): 3208 in Adopted Levels.

T From Adopted Levels.

y(*°Ar)
A, values are read (by evaluators) fronf) plots in 1965Ma41.

E!evel J Elfevel yfT Ey Comments

1450 2+ O 0+ 1450 A=+0.184.
2130 0+ 1450 2+ 680 #0.01
2530 2+ 1450 2+ 1080 #=-0.077.
0 0+ 2530 A=+0.337.
3220 2+ 1450 2+ 1770 #+0.424.

4OAr (p,p').(pol p.p’) 1988BI104,1985De03,1961K a26

Includes (p,p), (pol p,p).

1988BI04: (p,p) E=0.8 GeV. Measured(6). FWHM=140 keV.

1985De03: (p.)) E=29.6, 35.1 MeV. Measured(6). FWHM=80-120 keV. Deduced BEL values.
1961Ka26: (p,f) E=8 MeV, 23 levels reported with precise energies.

Others:.

1992G018: (p,p) E=1.875-1.879 MeV. Measured yield.

1983Ba01: (p,f) E=1 GeV. Measured totat.

19830k01: (pol p,p) E=25.1, 32.5, 40.7 MeV. Measured@y(

1982Sal9, 1982Sa37, 1979Sa38, 1978Sa33: (pol p,p) E=65 Measured Ayf).
1980Fa06, 1980Fa07: (p,p) E=20.9-44.1 MeV. Measurég).

1977Bi09: (p,p) E=1.093, 0.992 MeV. Measured

1973Be41: (pol p,p) E=40 MeV. Measured &)(

1971Ru04: (pol p,p E=49.4 MeV. Measured (8), Ay(0). Five levels at 1460, 2530, 2910, 3230 and 3710 studied.
1969Ba23: (pol p,p) E=21 MeV. Measurex6), Ay(6).

1968J014: (p,p E=24.85 MeV. Measured(6).

1966Hu05, 1966HU12: (P)pE=4.1, 7.3 MeV. Measured(0).

1965Gr11: (p,f) E=14.1, 16.9 MeV. Measured(0).

1964B027: (pol p,p) E=14.5 MeV. Measurexq0).

1962Ta05: (p,) E=6.14 MeV. Measuredr(0) for three levels.

1962An04: (p,f) E=14.8 MeV.

1961Ba29: (p,j) E=0.8-3.5 MeV. Measured ().

1961Be32: (p,p) E=7.3, 9.4 MeV, 21 levels reported

1961R013, 1961R005: (pol p,p) E=8, 10 MeV. Measut@).

1961C029: (p,p) E=1-2 MeV.

19600d01: (p,) E=7.6-14.2 MeV. Measured(0) for g.s. and 1460 peak. Two other peaks seen at 3700 and 4800.
1958Ty47: (p,p E=185 MeV. Measuredr(8).

1957Gi14: (p,p) E=9.5 MeV.

1956Ei15: (p,p E=8.5, 9.0, 9.8 MeV. Measured(8).

1956Va28: (p.p.

1956Bu95: (p,p) E=9.5 MeV.

1956Ki54: (p,p) E=14.5, 20, 31.5 MeV. Measure(o).
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16AT,-34 NUCLEAR DATA SHEETS 49Ar,,-34

1954Fr43: (p,p E=9.5 MeV. Measuredr(0).
1947He02: (p,) E=9.2 MeYV, levels reported at 1500 and 2400.

40Ar Levels
B(EL) values from 1985De03 correspond to different nucleadels (rotational or vibrational) and to different choice
of low-lying levels in coupled-channel (CC) calculatiod&own gamma-ray branching ratios and lifetimes were used
in the analysis. The negative sign for some of these valutgisof the corresponding matrix element. See full details

in 1985De03.
Multiple values of deformation parameters and transitioobpbilities (BE(L)) arise from choice of different nucitea

models and to selection of low-lying levels used in the asialy

E(level)f J™@ L&  BLR® Comments
0 0+ 0
14622 2+ 2 095 [,=0.2425 or 0.2204 (1985De03), 0.22 or 0.262 (1971Ru04), 0.21

(1968J014).
B(E2)(from g.s.)=0.04®, 0.045919, 0.044820, 0.043010, 0.044110,

0.044710 (1985De03).
21253 0+ 0 L: <2 (1965Grl1l).

B1=0.05 for L=1 (1968J014).
B0=0.0328 or -0.0298 (1985De03).
B(E2)(from 1460,2+)=0.00467, 0.0007814, 0.000144 (1985De03).
25293 2+ 2 0.28 L:<(0),1 (1965Gr11).
B2=0.333 (1985De03), 0.05 (1968J014).
B(E2)(from g.s.)=0.0039, 0.003502, 0.00242 (1985De03).
B(E2)(from 1460,2+)=0.0012, 0.0001311, 0.0000614 (1985De03).
B(E4)(from 1460,2+)=0.00000482, 0.0000798, 0.00004741
(1985De03).
B(E2)(from 2120,0+)=0.09B, 0.234 (1985De03).
28975 4+ 4 0.32  [34=0.10712 or 0.0787 (1985De03), 0.11 (1968J014).
B(E4)(from g.s.)=0.00118, 0.0007711, 0.000805 (1985De03).
B(E2)(from 1460,2+)=0.024, 0.00401, 0.005422, 0.0144 (1985De03).
B(E4)(from 1460,2+)=0.0002943, 0, 0.0006337, 0.000059
(1985De03).
32135 2+ 2 0.22  [3,=0.07 (1968J014).
B(E2)(from g.s.)=0.001@ (1985De03).
B(E2)(from 1460,2+)=0.0015 (1985De03).
B(E4)(from 1460,2+)=0.000484 (1985De03).
35185 (2+) 2 0.17  B3=0.07 for L=3 (1968J014).
E(level): complex structure (1988BI04), known levels al354+ and
3464, 6+ may be included in the peak at 3510. The angulaillisitn
(in 1988BI04) for 3510 does not agree with that expected fe2.L
36885 3- 3 1.00 [3=0.263 (1985De03,1968J014), 0.290r 0.312 (1971Ru04).
B(E3)(from g.s.)=0.0156G (DWBA), 0.01653 (CC) (1985De03).
B(E2)(from 1460,2+)=0.00380 (1985De03).
B(E5)(from 1460,2+)=0.00003%7 (1985De03).
39266 2+ 2 0.22  [3,=0.07 (1968J014).
B(E2)(from g.s.)=0.0022 (1985De03).
B(E2)(from 1460,2+)=0.00629 (1985De03).
B(E4)(from 1460,2+)=0.00104%7 (1985De03).

40537
40927
42407
43107 (2+3)  (2,3) L: from 1968J014.
Jmr. (1,3)- in Adopted Levels.
B2=0.07,33=0.08 (1968J014).
434811
44307 3- 3 0.44 L: 2 (1965Gr11).
Jit. (0+:4+) and (4+) in Adopted Levels.
B4=0.19 for J=4 (1968J014).
44848
45817
46129

Continued on next page (footnotes at end of table)
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40Ar Levels (continued)

E(level) J1@ L&  BLR? Comments

468310

477510

480810

48809 4) L: from 1965Gr11, (2,3,4) in 1968J014.
494110

5004 12

5280 20*

5410 (5-) (5) 0.24  L:0.22 for L=4.

Jir. 1- in Adopted Levels.

5460 20*

5695 337

590020 3- 3 0.32  [4=0.10 for L=4.

613020F (2+) ) 0.22 [5=0.08 (1968J014).
Jit. no assignment in Adopted Levels.
L: 0.25 for L=3 (1988BI04).

627033%

6475 42%

6650 247

7300 20%

T From 1961Ka26, unless otherwise stated. The values seemdgsbematically higher by about 10 keV as compared
to the precisely known values in Adopted Levels.

* From 1968J014.

# From 1961Be32.

@ From L values.

& From 1988Bl04, unless otherwise stated.

a From 1988Bl04, R=fA/3, where A=40.

40Ar (p,p'y) 1976S005,1976S003

1976S005: E=6.75 MeV. Measured/,By, py coin, py(0).

1976S003: E=6.75 MeV. Measureg poin, lifetimes by Doppler-shift attenuation method (DSA)
1979Be4l: E=5.75 MeV. Measured lifetimes by DSA of 1461,£288d 3209 levels.

1976S005, 1976S003 and 1979Be41 are from the same group.

Others:.

1974Be62: E=3.74 MeV. Measurex(0), py(0).

1972He04 (also thesis by 1971HeZQ): E=5.3 MeV, measuretirtie of 2121, 0+ level.
1971PI04: E=4.7-5.8 MeV. Measuregg(0), py(6).

1966Hu05, 1966HuU12: E=4.1, 7.3 MeV. Measurgd®).

1962Wa26: E=5.1 MeV. Measured/HYy, W (0), levels reported at 1450, 2130, 2530, 2900, 4300 and 4590.
1961Ba29: E=0.8-3.5 MeV.

1959H096: E=4 MeV. Threg rays reported irf?Ar.
A 4590 level withy rays to 2530 and 2900 levels reported by 1962Wa26 has notibeleied here due to lack of confirmation

in more recent studies.

0Ar Levels
E(evel) JT Tyt Comments

0 0+

1461 2+ 1.35 pd0 Ty2 other: 0.72 ps+80-28 (1979Be41).

2121 0+ 104 pd4 Jir. from y (6) (1962Wa26).
Ta/2t from py(t) (1972He04). Other>17 ps (1976S003).
ly<3 for decay to g.s.

2524 2+ 0.37 p4 Ty/2t other: 0.24 ps7 (1979Be4l).

2893 4+ 3.0 psr18-9  Jmr (3-,4+) (1976S005).
ly<2 for decay to g.s. and 2121 levels.

Continued on next page (footnotes at end of table)
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9Ar,,-36

NUCLEAR DATA SHEETS

16AT2,-36

40Ar Levels (continued)

E(level) JT LV Comments

3208 2+ <24 fs Ty/2: other: <21 fs (1979Be41).

3511 2+ 83 fs31

3681 3- 0.10 ps-6-5

3919 2+ 0.30 pg

40422

40842  3-

42302 E(level): two separate levels near this energy in Adopteeelse one deexcited by
545 and 1333 gammas, and the other by 1705 and 2768 gammas.

43012 (1,3)-

44193

44848  1- <0.07 ps

T From Adopted Levels.
* From DSA (1976S003).

A, and A, are from 1976S005.

E: evel

T

level
Ef

1461
2121
2524

2893

3208

3511

3681

2+
0o+
2+

4+

2+

2+

0

1461

2121
1461

2524
1461

2893

2524
2121

1461

3208
2893

2524
2121
1461

3511
3208
2893
2524

v(*°Ar)
7 E % Mult. &t Comments
0+ 1461 100 E2 #A+0.402, A4=-0.423.
2+ 660 100 #-0.033, A4=-0.044.
0+ 403 <1
2+ 1063 52 MI1+E2  -0.41+6-13 1,: 555 (1971PI04).
A2=-0.094, A4=-0.045.
6. other: -0.24
(1971PI04).
0+ 2524 412 E2 ly: 455 (1971PI04).
A,=+0.535, A4=-0.438.
2+ 369 2 ly: from 1971PI04. y<1
(1976S005).
2+ 1432 98 E2 ly: from 1971PI04. y=100
(1976S005).
0(0/Q)=-0.087 from
Ao=+0.373, A;=-0.195.
4+ 315 2 ly: from 1971PI04. y<1
(1976S005).
2+ 684 <2
0+ 1087 2 ly: from 1971PI04. y<2
(1976S005).
2+ 1747 98 MI1+E2  +0.117 ly: 842 (1971P104).
A=+0.472, A4=-0.064.
6. other: +0.20 for J=2, 0
for J=1 (1971PI04).
0+ 3208 93 ly: 125 (1971P104).
2+ 303 2 ly: from 1971PI04. y<3
(1976S005).
4+ 618 2 ly: from 1971PI04. y<5
(1976S005).
2+ 987 <5
0+ 1390 <5
2+ 2050 82 MIL(+E2) -0.0511 ly: 842 (1971P104).
A=+0.347, A4=+0.048.
o: for J=2.
0+ 3511 112 ly: 125 (1971PI04).
2+ 170 <7
2+ 473 <10
4+ 788 18 ly: 24 6 (1971P104).
2+ 1157 @ ly: from 1971PI04. y<6

(1976S005).

Continued on next page (footnotes at end of table)
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9Ar,,-37

NUCLEAR DATA SHEETS

10Ar,,-37

E: evel g

level
Ef

3919 2+

4042

4084  3-

4230

4301 (1,3)-
4419

4484  1-

T From 1976S005.

2121
1461

3681
3511
3208
2893
2524
2121
1461

2893
2524
2121
1461

2893
1461

3681
3511
3208
2893

2524

2121
1461

1461

2524
2121
1461

2121
1461

i
0+
2+

0+
3-
2+
2+
4+
2+
0o+
2+

0+
4+
2+
0o+
2+
0+
4+
2+
0+
3-
2+
2+
4+

2+

0o+
2+
0+
2+
2+
0+
2+
0+
2+

y(*Ar) (continued)

E, % Mult. ot Comments
1560 <5
2220 88  EL(+M2) -0.07+5-11 Iy 703 (1971PI04).
A,=-0.438, A4=+0.0810.
3681 <5
238 <2
408 <2
711 <2
1026 <2
1395 a
1798 12
2458 2B M1+E2 Ar=-0.189, A4=+0.0213.
J: <-0.3 or>+6.
3919 53 E2 Apx=+0.478, A4=-0.2713.
1149 <10
1518 6013
1921 <10
2581 4043
4042 <10
1191 <10
26232 100
4084 <10
5472 315
719 <10
1022 <10
1338 325 Ao=+0.6314, A4=+0.17
1708 375 %\%=+O.5O 15, A4=+0.23
2109 <15 19
2769 <10
4230 <10
284@ 100 Ap=+0.249, A4=-0.1513.
1895 200
2298 <15
2958 8010
2363 <10
3023 <10
4484 100 D A=-0.295, A4=-0.107.

From 1976S005, unless otherwise stated. Values from 1921&ke given under comments.

56



4
1

9Ar,,-38

NUCLEAR DATA SHEETS

16AT2,-38

Includes (pol d,d) and (d,d).
1976Se09: (pol d/jl E=14.83 MeV. Measureds(6), vector analyzing power, DWBA and coupled-channel aredys
FWHM=110 keV. Uncertainty in measured cross sections is.15%

Others..

1987Nu01: (pol d,d E=52 MeV. Measured vector analyzing powers for g.s. and Zirsstate.
1980Ha14: (pol d,d) E=56 MeV. Measureq0), vector and tensor analyzing powers.

40Ar (pol d,d’),(d,d")

1976Se09

1980Mal0: (pol d,d) E=52 MeV. Measurex(6), vector analyzing power.

1978Bu22: (pol d,d) E=9.0, 10.75, 12.0 MeV. Measutgdd@), vector analyzing power.

1975Ca24: (d,d) E=1.5-2.3 MeV. Measuredb).

1970Fi01: (d,d) E=11.8 MeV. Measurex(6), deduced optical- model parameters.
1968Hi09: (d,§) E=52 MeV. Measuredr(8), DWBA analysis for g.s., first 2+ and first 3- states.
1965Ja13: (d/J E=10.6 MeV. Measuredr(0). All states up to 3681 seen, except the 2121 level.

E(level)f

0
1461

2121
2524
2893
3208
3511
3681

3919
3947
4423
4873
5880
6054

g

0+
2+

(0+)
2+
4+
(2+)
2+
3-

2+
2+
(2+)
3-
(3)
4+

|\>O|'_

2)
3
(3)
4

BL (DWBA)

40Ar Levels
Comments

0.215

0.077
0.110
0.118
0.076
0.225

0.079
0.079
0.153
0.115
0.094
0.095

B2(CCBA)=+0.182.

B2=0.22-0.25 (1968Hi09).

B2=+0.17 or -0.2084=+0.10 (1987Nu01).
Coupling parameteB=0.17 (1987Nu01).

B2(CCBA)=-0.075.
B4(CCBA)=+0.130.
B2(CCBA)=+0.126.

B3(CCBA)=+0.203.

B3=0.21-0.25 (1968Hi09).

T Rounded-off values from Adopted Levels.

* From L values. The assignments are the same in adopted,lexelspt for parentheses on some of the values.
# For 3919+3942 unresolved doublet.

Includes gHe 3He).

o0(0) measured in all studies
1960Ag04: eHe 3He') E=28.5 MeV.
1975Br26: He3He) E=26.5 MeV.
1973Mo13: #He3He) E=28 MeV.
1969Zu02: $He3He) E=15 MeV.

40Ar (BHe3HE) 1960Ag04
40Ar Levels
E(level) J°
0 0+
1460 2+
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18AT2,°-39 NUCLEAR DATA SHEETS 49Ar,,-39

4OAr (a,a’) 1979Dal2,1970Wal7

Includes @,a).

1979Dal2: ¢,a’) E=12-15 MeV. Measured(6), FWHM=30-35 keV.

1970Wal7: @¢,a’) E=21.5, 22.2 MeV. Measured(0), DWBA analysis, FWHM=140 keV.

Others:.

1979Di03: @,a’) E=172.5 MeV. Measured (6), deduced GQR, DWBA analysig;(6) for g.s. and first 2+ also measured.
1976Y002, 1975M004:¢{,a’) E=96 MeV. Measurear(6), deduced GQRg () for g.s. and first 2+ also measured.
1976Be31: ¢,a) E=104 MeV. Deduced nuclear parameters.

19720e01: §,a) E=24, 29 MeV. Measured (8), deduced back-angle enhancement and shell structurgisffe
1970Bu25 (also 19701v04,1967Iv02)a o) E=13-17 MeV. Measured(8), deduced optical-model parameters.
1969Hal4: ¢,a) E=104 MeV. Measured(6), deduced optical potentials, phase shifts.

1969Ga22: ¢,a) E=18-29 MeV. Measured (6).

1966Lu02: @,a’) E=18 MeV. Deduced optical-model parameters.

1964Lal4: @,a’'y) E=19.6 MeV. Measured(6).

1959Ya0l: @,a’) E=40 MeV.

1958Se51: ¢,a’) E=18 MeV.

40Ar Levels
E(level)f Jre LY BL®  Comments
0 0+& 0
1461 2+48¢ 2 016 B2R=0.87, B(E2)(W.u.)=6.20 (1976Y002).
212F 0+&¢ 0 0.014
2524 2+48¢ 2  0.05
2897 44&¢ 4
3208 (1-)&¢ (1) 0.05 Jt. L=1 (1970Wal7) disagrees withtd2+ in Adopted Levels.
3464 NATURAL
3511 (2+,1-5b E(level): 3560 in 1970Wal7 is in disagreement.
3681 3-4c 3 016
3919 NATURAL
3947 NATURAL
4041 NATURAL Jt 0+,1-,2+,3-,4+ (1979Dal2).
4082 NATURAL
4229 3£b
4300F NATURAL
4324 NATURAL
4341 NATURAL
4358 NATURAL
4420 NATURAL
4481 1&b
4562 NATURAL
4580 NATURAL
4612
4683 UNNATURAL
4769 NATURAL
4808 NATURAL
4880F NATURAL
4942 NATURAL
5004 NATURAL
5166 (2+§b
5269 NATURAL
5310 NATURAL
5400 NATURAL
5465
5515 NATURAL
5575 NATURAL
5608 (NATURAL)
5630+ (NATURAL)
5671 NATURAL

Continued on next page (footnotes at end of table)

58



18AT,-40 NUCLEAR DATA SHEETS 49Ar,,-40

40Ar Levels (continued)

E(level)t Je LY BL®  Comments

5718

5880 NATURAL

5906 NATURAL

5950

6053 NATURAL

6140

6208 NATURAL

17.7x10° 2 2 E(level): isoscalar giant quadrupole resonance with FWWa800 600

from 1979Di03. Other: 1760800 with FWHM=4700300 (1976Y002).
L: from 1979Di03 and 1976Y002. Small admixtures of L=4 andlare
not excluded (1979Di03).

T Rounded-off value from Adopted Levels for the groups regmity 1979Dal2.
* Group reported by 1970Wal7 also.

# 3919+3942, 4341+4358 and 5608+5630 are unresolved peaks.

@ Natural/unnatural parity state from 1979Dal2.

& Natural parity state (1979Da12).

a Unnatural parity state (1979Da12).

b From 1979Da12.

¢ From L-value of 1970Wal7.

d From 1970Wal7.

€ From 1970Wal7.

Coulomb excitation 19981 b01,1992Cu04,1970Na05

19981b01:197Au(*%Ar,4%Ar’) E=37.4-48.2 MeV/nucleon. Measured,Hy, integrated cross section, deduced B(E2).

1992Cu04: 298pp0Ar,40Ar") E=12.5 MeV/nucleon. Measured6,H) in polarized gadolinium, (particlg)coin, deduced g
factor.

1970Na05:13%Te(*%Ar,40Ar’) E=110-125 MeV. Measured B(E2) and quadrupole moment dfirsstate by reorientation effect.
1965Gu10:27Al(4%Ar,%0Ar’) E=48 MeV. Measured B(E2) for first 2+ level.
Other:.

1995Gr25:49Ar(52Ni,%2Ni’) E=150 MeV. Measured § ly. Deduced content dtPAr in target.

40Ar Levels
E(level) J° Comments

0 0+
1461 2+ g=-0.11 (1992Cu04).
Q=+0.014 (1970Na05).

B(E2)=0.0377 (1998Ib01), 0.03%5 (1970Na05), 0.0490 (1965Gul0).
Jir. from Adopted Levels.
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NUCLEAR DATA SHEETS

1oAr, 41

4OC a(14C ’140)

1980Dr 09

1980Dr09: E=51 MeV. Measured(6), DWBA analysis.

T At 15°, read off (by the evaluators) from(6) plot.

* From Adopted Levels.

Jn(*K g.s.)=3/2+.

E(level)

0
1460

40Ar Levels
J¥  do/dQ (ub/sr)f

0+ 858
2+ 7.55

41K (d,2He)

1983Bh03

1983Bh03: E=22.8 MeV. Measurem{6), DWBA analysis. FWHM=140 keV.

T From Adopted Levels.
+ 1990En08 give S values,2€0.80.

1980Ma40: E=78 MeV.

E(level)f

0

1500
2130
3200
4300
4700
5300

T Values were read off (by the evaluator§D spectrum shown by 1980Ma40, uncertainty is estimated B«ay.
* From Adopted Levels for first two levels, the others are etguto be 2+ states.

Jt
0+
2+

Comments

E(level)

0

145030
251030
321030
352030
436030
453030
520030
582030
623030

42(:8(14(:,160)

40Ar Levels
Jt L c2st
0+ 2 0.43
2+ 2 0.72
2+ 0+2 0.02,0.11
2+ 0+2 0.28,0.18
2+ 2 0.66
2+ 0 0.39
234+ 0 035

1980M a40

40Ar Levels

Very weak.
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16AT 2542 NUCLEAR DATA SHEETS 19Ar,,-42

44Ca(®He,'Be) 19765t11

1976St11: E=70 MeV. Measuresi(6), FWHM=140 keV.

40Ar Levels
E(level) JT s
0 0+ 0.015
1460 2+
2120 0+
2520 2+
2890 4+
3210 1,2+
3510 1,24
3680 3-
T As given by 1976St11.
* 2+ in Adopted Levels.
44Ca(a,2a) 19765h02

1976Sh02: E=90 MeV. Measured integrated cross section. MA2%0-300 keV.

40Ar Levels
E(level) JT Integratedo (mb/sP)
0 0+ 0.5812

144050 2+ 0.02732
209090 0+ 0.05234
4000 40* 0.08044
5750 70* 0.02625

T From Adopted Levels.
* Composite of several levels.
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49K 51-1 NUCLEAR DATA SHEETS 18Kz11

Adopted L evels, Gammas

Q(B7)=1311.0711; S(n)=7799.517; S(p)=75825; Q(a)=-6438.2620  2003Au03

Other reactions:.

40K (a,a’) E=24, 29 MeV: 19720e01, measured6).

41K (PHe,a) E=24 MeV: 1973DeWO.

41K (3He,ay) E=12.5 MeV: 1977McZQ: measuramly coin, deduced three levels 13K near 4384 with T=2, IAS.

45Sc(p8Li) E=45 MeV: 1970BeYK: measured(0) for g.s. and some other unresolved structures which acaglyr forward
eaked.

Hyp%rfine structure, isotope-shifts, moments, etc. (measents): 1997Si24, 1982Pel4, 1982Dul9, 1981Lel9, 197BBo
1974Sa24, 1974Brl12, 19723009, 1969J006, 1968Ne05.

In XREF column, level population indicated by letter O or ¢ers to the following level energies in different reactions

40K (y,y): Mossbauer: 0, 29.8.

4°Ca(PoI d,2p), (d 2p): 0, 800, 2300.

40ca(’L 7Be 0, 30, 850, 1960, 2270, 7000, 11000 (analog of GDEC®a).

40Ca(12C 12N) (13C 13N) 0, 30, 740, 890 and giant resonances at 11 and 12.0 MeV.

41K(n 2n) (n,21ry): 0, 30, 850, 1640.

40ca(p3He): 0, 1640, 2290, 4375.

40K Levels
See3%K(n,y),(n,n): resonances dataset for 69 resonances in the #owitagion: 7800.6 to 7987.8.

Cross Reference (XREF) Flags

A 37Cl(a,ny) 1 40Ca(n,p).(n,p) 0 “%(y,y):Mossbauer
B 38Ar(a,d) I 40Ca(tiHe) P “OCa(pol d,2p),(d,2p)
¢ 3%(n,y).(pol ny) Esthermal J “K(p,d) Q “ca(Li,’Be)
D SgK(d,p) K 41K(d,t) R 4°Ca(12C,12N),(13C,13N)
E 3%K(d,py) L “4Ca(d3He) s 4K(n,2n),(n,2ry)
F “%Ar(p,ny) M “2Ca(pol da),(da) T “’Ca(p3He)
G “OAr(3He,t) N (Hlxny)
E(level)f J* Ty0" XREF Comments
0 4- 1.24810° y 3 ABCDEFgHIJKLMNOPQRST  p=-1.2981003 (1989Ral7,1974Sa24).

Q=-0.0615 (1989Ra17,1972J009,1971St12).
%3-=89.2813.

%e+%B+=10.7213.

Jrt. 3rd forbiddeng decays to 0+ irfAr and *°Ca;
unnatural parity in (pol d).

U: nuclear magnetic resonance (1974Sa24). Others:
-1.29824 (1952Ei09), 1.295 (1949Da01).

Q: quadrupole resonance/optical level crossing
(1972J009,1969J006). Others: 1962Bul0, 1968Ne05.
%B~, %e+%B": deduced frony/B~ (= I electron
capture to 1460.9 level ifPAr)/I(B~ to *°Ca
g.s.))=0.119514 (1978LeZA), I3 (to “°Ar
g.5.)=0.00103%41 (1990En08), and/B (to “CAr
g.s.)=45.214 (3U theory).

Jrr. from unique 3rd forbidder8~ spectral shape for
decay to O+ level and L transfer in charge-particle
reactions.

Continued on next page (footnotes at end of table)
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19K21'2

NUCLEAR DATA SHEETS ingfz

E(level)f

Jt

40K Levels (continued)

LV XREF

Comments

29.82995

800.142719

891.39818

3-

2-

5-

4.25 ns6 A CDEFgHIJKLM OPQR

0.28 ps4 ABCDEFgHIJKLM PQR

0.87 psl4 ABCDEFgHIJKLMN PQR

T1/o: from 2004Ko09 and 2002Gr01; the same value
from measurements of specific activity of natural
potassium salts using liquid-scintillation counting
(LSC) technique. (2002Gr01 reported a value of
1.248<10° y 2, later adjusted to 1.248L0° y 3 by
2004Ko09 to correct the quoted uncertainty on
measured isotopic abundance?8K). Both papers
used natural abundance ¥ as 0.01167%
(1975Ga24). The natural abundance*®#=0.0117%

1 (as recommended in the International Union of Pure
and Applied Chemistry 70, 217 (1998), based on the
measured value of 1975Ga24) would give about four
times larger uncertainty on;J,. The earlier values of

1.265¢<10° y 13 (1999BeZS,1999BeZQ) based on
recomputation of 1.27%710° y 8 (evaluation by
1973EnVA); and 1.2610° y 1 (evaluation by
1990H028 from 14 different measurements out of a
total of 34 measurements listed) are in good
agreement. Variation of ], due to environmental
conditions has been studied by 2001No10, where no
significant effect has been reported. Earlier
(pre-1977) measurements of partiff(and ce)

and/or total T, of 4°K: 1977Ce04, 1972Go21,
1966Fe09, 1965Lel5, 1965Br25, 1962FI05,
1961GI07, 1960Sa31, 1960Eg01, 1959Ke26,
1957We43, 1956Mc20, 1955Ba25, 1955Ko021,
1955Su38, 1953Bu58, 1950Sa52, 1947GI07. Another
16 references (from 1931 to 1971) are listed by
1990H028 and in the 1978 Table of Isotopes
(1978LeZA); but are not present in the NSR database.
Adopted (1977En02) neutron pickup spectroscopic
factor=0.5610 (L=3).

Adopted (1977En02) neutron stripping spectroscopic
factor=0.9414 (L=3).

Adopted (1977En02) proton pickup spectroscopic
factor=2.57 (L=2).

u=-1.299 (1989Ral17,1974Br12).

Jit. L(t,3He)=3; =N in (pol da); y(circ pol) in (ny).

u: dPAD method (1974Br12).

Ty/5: weighted average of 4.30 fis(a,ny); 4.24 ns9
(ny); 4.13 ns12 (y,y) and 3.88 ns5 (p,ny).

Adopted (1977En02) neutron pickup spectroscopic
factor=small (L=1) and 0.580 (L=3).

Adopted (1977En02) neutron stripping spectroscopic
factor=0.032 (L=1) and 0.9612 (L=3).

Adopted (1977En02) proton pickup spectroscopic
factor=2.57 (L=2).

Ji. y(6,pol) in (p,ny); y(circ pol) in (ny).

Adopted (1977En02) neutron pickup spectroscopic
factor=0.011 (L=1) and 0.072 (L=3).

Adopted (1977En02) neutron stripping spectroscopic
factor=0.021 (L=1) and 0.779 (L=3).

Adopted (1977En02) proton pickup spectroscopic
factor=1.24 (L=2).

Jit. y(8,pol) in (Hl,xny); L(ar,d)=5.

Adopted (1977En02) neutron pickup spectroscopic
factor=0.316 (L=3).

Adopted (1977En02) neutron stripping spectroscopic
factor=0.8810 (L=3).

Continued on next page (footnotes at end of table)
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49K 51-3 NUCLEAR DATA SHEETS 18K21-3

40K Levels (continued)

E(level)t J T10* XREF Comments

Adopted (1977En02) proton pickup spectroscopic
factor=3.29 (L=2).

1643.63911 O+ 0.336us 12 A CDEFGHI K ST J L(p,°He)=L(He,t)=0; n@) and y(6) in (p,ny).
Tyt weighted average of 0.340s 7 (p,ny) and
0.294 s 23 (n,2ny).
Adopted (1977En02) neutron pickup spectroscopic
factor=0.062 (L=2).
Adopted (1977En02) neutron stripping spectroscopic
factor=0.103 (L=2).

1959.06811 2+ 0.59 psl0 A CDEFGHI K M Q Ji. y(6,pol) in (p,ny).
Adopted (1977En02) neutron pickup spectroscopic
factor=0.021 (L=0), 0.072 (L=2).
Adopted (1977En02) neutron stripping spectroscopic
factor=0.011 (L=0), 0.021 (L=2).

2047.35416  2- 0.34 ps4 A CDEF Hi M Ji. y(6,pol) in (p,ny); y(circ pol) in (ny).
Adopted (1977En02) neutron stripping spectroscopic
factor=0.5213 (L=1).

2069.80920 3- 0.47 psl0 ABCDEF Hi L Jrt. L(d,3He)=0; y(8,pol) in (p,ny); also y(circ pol) in

n,y).
,(Ady(/))pted (1977En02) neutron stripping spectroscopic
factor=0.3710 (L=1).
Adopted (1977En02) proton pickup spectroscopic
factor=0.5915 (L=0).
2103.66824 1- 0.52 ps10 A CDEF HI Jrt. y(6) in (p,ny); L(d,p)=1; alsoy(circ pol) in (ny).
2260.404 3+ 59 fs10 A CDEF HI K M Pq Jit. y(6,pol) in (p,ny); =N in (pol da).
Adopted (1977En02) neutron pickup spectroscopic
factor=0.8622 (L=2).
Adopted (1977En02) neutron stripping spectroscopic
factor=0.042 (L=2).

2289.87111 1+ 83 fs14 A CdEFgHi K m PQ t Jm y(6,pol)in (a,ny).

2290.49320 3- 0.156 ps20 ABCJEFgHi PQ t Jm y(6,pol)in (a,ny); L(d,p)=3.

2397.16525 4- 35fs14 A CDEF HI KLM p Jit. L(d,2He)=0; =U in (pol da).

2419.17121  2- 0.55 psl4 ACDEF HI M p Jit. L(d,p)=1; ¥(6) in (p,ny); =V in (pol da); y(circ
pol) in (n,y).

2542.7717 7+ 1.09 ns7 AB E I MN U=+4.17 (1989Ral7,1976B0o21).

Jir. y(0,pol) in (a,ny) and (HI,xry).
U iPAD method (1976B021). Other: 44l (recoil
into gas, 1981Lel9).

2558 Hi
2575.933 2+ 0.130 psl7 A CDEF Hi K M Jit. y(6) in (p,ny); L(d,p)=2;y from 2-.
2625.99025 O- 0.215 ps35 A CDEF HI M Jir. from (pol dg); isotropic y(6) in (p,ny).
2730.37218  1(-) <28 fs ACEF I m Jrit. y(8,pol) in (a,ny) and (p,ny); L(t,3He)=1.
2746.915 (2,3)- 0.130 ps35 ACDF m Ji. y(0,pol) in (a,ny) and (p,1y).
2756.723 2+ <21 fs AC FgHi m Jit. y(0) in (a,ny) and (p,ry) y(6); y to O+.
2786.64416 3+ <38 fs AbCdeFg i m Jir. y(6,pol) in (a,ny).
2787.43 (3,4)- <28 fs A deF i Lm Jrt. L(d,2He)=0.
2807.884 1,2)- 0.14 ps4 A CDEF HI M Jit. y(8) in (a,ny); L(d,p)=1.
2879.0122 6+ 0.27 psl0 A I N Ji. y(6,pol) in (HI,xny).
2950.86 35fs21 A D I Ji. y to 4-.
2985.874 (2-,3+) 69 fs28 A CD I M Jit y's to 2+, 2- and 3-7=U in (pol da).
Ef: I: 3017.
3027.953 2- <50 fs A CD I M Jrt y's to 1+ and 4-7t=U in (pol d,a); RUL for y to
+
%f:' I: 3017.
3100.27 (4,5)+ 69 fs21 AB gl m J. L(a,d)=4.
Ef: I: 3100.
3109.72123 (1,2)+ <97 fs CDEgi m Jrt. L(d,p)=0.
3128.368 2- <21fs A CD I M Jit y's to 1+ and 4-; RUL fory to 1+.
Ef: I: 3120.
3146.445 1 A CD m Jit. y(0) in (a,ny).
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NUCLEAR DATA SHEETS

40K Levels (continued)

E(level)t J T10* XREF Comments

3153.816 (2,3)- <21fs AC m Jit y's to 2+ and 4-; RUL.

3228.675 2- 28 fs21 ACE I M Jit L(t,3He)=1+3;1=U in (pol da); y's to 1+, 1-
and 4-.

329310 UNNATURAL I M Jit L(t,3He)=(0+2); m=U, Ji£0- in (pol da).

3368.038 (2,3)- COE I M Jrt. L(d,p)=1;y to 4-.

3393.635 - CD i M Jir. L(d,p)=1; m=U, Jr£0- in (pol da); y to 2+.

3414.343 2+ CD i M Jrt. L(d,p)=0+2;y's to 3+ and 3-.

3439.14425 (2+) C gi Jit y's to 0+ and 3-y(circ pol) in (ny).

344810 (3,5)+ B gi M Jt. L(a,d)=4; m=U in (pol da).
Ef: B: 3445.

3486.213 2- CD i M Jit. L(d,p)=1; m=U, Jr£0- in (pol da).

3517 I

3556.974 (1- to 4+) C M Jit y's to 2+ and 3-; @=1-,2+,3- preferred from
m=(N) in (pol da).

3599.243 2- CD i m Jrt L(d,p)=1; y's to 2- and 3-.

3629.954 2-,3- <69 fs CODE i m Jrz L(d,p)=1; y's to 3- and 4-.

3663.73923 (3,4)+ CD I M Jrt. L(a,d)=4;y to 2+.
Ef: M: 3682.

37174 (< 3)- D gi M Jit. L(d,p)=1; J1==2- preferred fromrr=(U) in (pol
d,a).

3738.483 1+ bCD gi M Jm )Vs to O+ and 3+y1=U in (pol da). L(a,d)=4 is
inconsistent. .

3767.7913 (< 3)- bCD i M Jir. L(d,p)=1; Jr=2- preferred fromr=(U) in (pol
d,a).

3797.573 (1+) CD i M Jm )y to O+; =U in (pol da); L(d,p)=0,1. Jr=2- is
not completely ruled out.

3821.433 2- CD M Jrr. L(d,p)=1; =U in (pol da); y to 3-.

3840.22824 (1,2+) CD i Jrt. y to O+.

3868.664 2- CDE i M Ji. L(d,p)=1;y's to 1+, 1- and 4-7=U in (pol da).

3887.925 (1-,2,3) bCD i om Jit y's to 2+, 2- and 3-.

38988 b D i m

3923.9018 (1- to 4+) bCD M Jit. y's to 2+ and 3-; @=2-,3+ preferred front=(U)
in (pol d,a).

399610 UNNATURAL i M Jm(pn=U, J)n;éo- in (pol dar).

4020.354 (< 3)- CD i M Jrr. L(d,p)=1; J1=2-,(0-) preferred fronr=(U) in
(pol d,a).

40755 D i M

4104.464 1-,2,3-) cd i m Ji. y's to 1+ and 1-.

4110.843 1-,2,3) cd m Jit. y's to 2+, 2- and 3-.

4149.013 (2-,3) ¢ M Jit. y's to 2- and 4-; primary from 1+,2+; J==2-,3+
preferred fromr=(U) in (pol da).

4180.033 (3-) ¢ i M Jit. y's to 2+, 2- and 5-.

4213.079 (2-,3+) CD i M Jirt. y to 3-; primaryy from 1+,2+; =U in (pol da).

4253.624 1- CD I M Jir. L(d,p)=1; y to O+. =(V) in (pol da) is
inconsi§tent.

4280.528 2- C I Jrt. L(t,°He)=1+3.

43005 2- D M Jir. L(d,p)=1; n=U, Jr£0- in (pol do).

43525 UNNATURAL D I m Jrt. =V in (pol da).

4365.64 (8+) 0.36 psl4 mN Jit y's to 6+ and 7+.

4384.03 0+ FG I T T=2.
Jit. L(3He,t)=L(p3He)=0: y(68) in (p.ny).
T: from (p,ny).

4395.883 (0,1,2)- CD M Jir L(d,p)=1; y to 1+; =(U) in (pol d,a) suggests

4419.367 (2-,3,4+) c %rr y to 4-; primaryy from 1+,2+.

4472.996 (2,3)- CD I M Jt. L(d,p)=1;ys to 2-, 3- and 4-.

4508 I

4537.064 2- CD I M Jir. L(d,p)=1; =V, Jr£0- in (pol dga); y to 3-.

45874 2- D M Jrt. L(d,p)=1; =U, Jr£0- in (pol do).

46594 2- D M Jrr. L(d,p)=1; n=U, Jr£0- in (pol do).
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49K »1-5 NUCLEAR DATA SHEETS 18K215

40K Levels (continued)

E(level)t J T10* XREF Comments

4697 10 UNNATURAL M Jrt. =V in (pol da).

4744.09324  (2+) ¢ M Jit. y's to 0+, 3+ and 3-.

47615 (1,2)+ D M Jt. L(d,p)=0; =(VU) in (pol da) prefers 1+.

4788.658 (a+) CD I M Jit y's to 0+, O0- and 3+7=(U) in (pol da). But
L(d,p)=1 suggests(3)-.

48054 (< 3)- D M Jrt. L(d,p)=1.
Ef: M: 4827.

484810 M

4872.556 (2,3)- CD m Jrt. L(d,p)=1;yto 4-.

4875.64 9+ <0.7 ps mN Jit. y(6,pol).

49109 2- D M Jir. L(d,p)=1; n=U, Jr£0- in (pol do).

49445 (< 3)- D M Jit. L(d,p)=1; J1=2- preferred fromrr=(U) in (pol
d,a).

4992.949 (2-,3+) CD M Jr )n:U in (pol da); y's to 1+ and 3-.

50275 D M

5063.475 (2-,3+) ¢ M Jit. y's to 2- and 4-y=U in (pol da).

50775 (£ 3)- D Jrt. L(d,p)=1.

51125 2- D M Jrt. L(d,p)=1; =U, Jr£0- in (pol do).

51365 (£ 3)- D Jrt L(d,p)=1.

51585 (< 3)- D M Jrt. L(d,p)=1.

52085 2- D M Jir. L(d,p)=1; n=U, Jr£0- in (pol do).

5870 G

6227.05 (8,10)- <1.4 ps N Jit. y(6,pol).

7000 Q

7472.45 (9-,11-) N Jrt. y(6).

7799 C

T For y-ray studies, most values are from yn, Weighted averages taken for other cases. See additievels!in
(n,y) defined on the basis of two-quantum cascades (2002Va28seTlevels are not listed here due to insufficient
information about their decay modes arms]

* Target 9K) Jr=3/2+ in L(d,p) arguments; targef¥) Jr=7/2- in L(d3He). m=N is natural parity andr=U is
unnatural parity.

# Lifetimes are available for 27 levels fronw (ny); 22 levels from (p,g); 17 levels from (d,p); and 5 levels from
(HI,xny). Weighted averages from different reactions. For valuemf(d,py) and (p,ry), 15% systematic uncertainty
is added in quadrature. Most values are as adopted in theatiad of 1978En02 (also 1990En08).

y(*K)
Elev Jr Eleve 7 E/f I Mult. 58 a Comments
29.8299 3- 0 4- 29.8299 100 M1 0.298 B(M1)(W.u.)=0.15 .
d: <0.07 from
W (6) in (ny);
but RUL favors
pure M1.
800.1427 2- 29.8299 3- 770.3038 100 M1(+E2) 0.001 B(M1)(W.u.)=0.17225.
0 4- 800.332 <0.1%8 [E2] B(E2)(W.u.)=0.12 .
891.398 5- 29.8299 3- 862F <1.4 [E2] B(E2)(W.u.)=2.4 .
0 4- 891.37221 1003 M1+E2 +0.0998 B(E2)(W.u.)=1.44.
B(M1)(W.u.)=0.0356.
J: from
(Hl,xny).
1643.639 0O+ 800.1427 2- 843.4718 234 M2 B(M2)(W.u.)=0.00357.
29.8299 3- 1613.84 100.023 ES3 B(E3)(W.u.)=1.087.
1959.068 2+ 800.1427 2- 1158.920 100.024 E1(+M2) 0.005 B(E1)(W.u.)=0.00052.
29.8299 3- 1929.340 22.024 E1+M2 +0.113 B(E1)(W.u.)=2.4<10"° 5,
B(M2)(W.u.)=0.3621.
2047.354 2- 800.1427 2- 1247.128 1005 M1+E2 +0.103 B(E2)(W.u.)=0.2717.
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y(“9K) (continued)

Elev Jr Eleve Jr = I+ Mult. 58 Comments
B(M1)(W.u.)=0.013218.
29.8299  3- 2017.52 785 M1+E2  +0.021 B(E2)(W.u.)=0.00083.
B(M1)(W.u.)=0.00254.
0 4- 2047.284 735 E2 B(E2)(W.u.)=1.6&4.
2069.809  3- 891.398  5- 1178.38 102 E2 B(E2)(W.u.)=3.310.
800.1427 2- 1269.56 162 M1+E2  -0.158 B(E2)(W.u.)=0.088.
B(M1)(W.u.)=0.00185.
29.8299  3- 2039.94 1004 M1+E2  +0.258 B(E2)(W.u.)=0.128.
B(M1)(W.u.)=0.00266.
0 4- 2070.0815 744 M1(+E2) -0.046 B(M1)(W.u.)=0.00205.
2103.668 1- 1643.639 O+ 460.0922 <2.12
800.1427 2- 1303.53 415 M1+E2  +0.306 B(E2)(W.u.)=0.84.
B(M1)(W.u.)=0.005112.
29.8299  3- 2073.740 1005 E2 B(E2)(W.u.)=2.5.
2260.40 3+ 29.8299  3- 2230.%  100.024 [E1] B(E1)(W.u.)=0.0007213.
0 4- 2260.1110 234 [E1] B(E1)(W.u.)=0.00016%.
2289.871 1+ 2103.668 1- 185.97* <55
1959.068 2+ 330.798 15.516
1643.639 0O+ 646.228 1003 M1 B(M1)(W.u.)=0.5610.
800.1427 2- 1489.78 574 E1(+M2) B(E1)(W.u.)=0.0003%.
2290.493 3- 891.398  5- 1399.68 202 [E2] B(E2)(W.u.)=13.923.
0 4- 2290.587 1002 M1+E2  -0.8+35 B(E2)(W.u.)=2.311.
B(M1)(W.u.)=0.006020.
2397.165 4- 2069.809 3- 327.3 10.615
29.8299  3- 2367.1% 1003 M1+E2  +0.254 B(E2)(W.u.)=1.16.
B(M1)(W.u.)=0.03012.
0 4- 2397.126 393 M1+E2 5: -0.3212 or
2419.171 2- 2103.668 1- 31582 <1.0? 245
2069.809 3- 349.32 0.8613
2047.354 2- 371.79202 <2.8
1959.068 2+ 460.09242 <22
800.1427 2- 1619.0@ 1003 M1+E2  +0.246 B(E2)(W.u.)=0.4625.
B(M1)(W.u.)=0.006617.
d: from (ny).
29.8299  3- 2389.18 223 M1+E2  -1.46 B(E2)(W.u.)=0.178.
B(M1)(W.u.)=0.0001611.
0 4- 24186915 101 E2 B(E2)(W.u.)=0.114.
5(0/Q)=+0.17
2542.77 T+ 891.398  5- 1651.22  100.023 M2(+E3) -0.012 %%E3)(W.u.):0.16 .
B(M2)(W.u.)=0.17613.
J: from
(a,ny).
0 4- 2542.63 12.65 E3(+M4) +0.107 B(E3)(W.u.)=1.8915.
2558 0 4- 2558 100
2575.93 2+ 2260.40 3+ 3158 <22
2047.354 2- 528.7642  <0.88
29.8299  3- 2545.830 100 E1(+M2) B(E1)(W.u.)=0.00013%8.
2625.990 O- 2103.668 1- 522.379 1003 (M1) B(M1)(W.u.)=0.509.
800.1427 2- 1825.78 433 (E2) B(E2)(W.u.)=4.89.
2730.372  1(-) 2419.171  2- 311.13 133
2103.668 1- 626.82 <0.9°
1959.068 2+ 771 Ey: not seen in
ny).
1643.639 0O+ 1086.7019 100.010 O
800.1427 2- 1930.2 95
274691  (2,3)- 1959.068 2+ 789 6.216 [E1] B(E1)(W.u.)=0.0003413.
800.1427 2- 1946.437 81
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y(“9K) (continued)

Elev Jr Eleve Jr = I+ Mult. 58 a Comments
29.8299 3- 2716.931 1003
0 4- 2747.0018 493
2756.72 2+ 2419.171  2- 337. 12 194
1643.639 O+ 1113.3 154 E2 B(E2)(W.u.)=15 .
800.1427 2- 1956.58 1006 E1(+M2) B(E1)(W.u.)=0.00098 .
29.8299  3- 2726.62 856 E1(+M2) B(E1)(W.u.)=0.00031 .
2786.644 3+ 2290.493 3- 496.06 253
1959.068 2+ 827.5525 233 M1+E2 -0.097 B(M1)(W.u.)=0.17 .
d: from
(a,ny).
29.8299  3- 2756.8%7 1003 E1(+M2) B(E1)(W.u.)=0.00027 .
0 4- 2787.06 73
2787.4 (3,4)- 2290.493 3- 49638 98 20
891.398  5- 1896.3 46 20
0 4- 2787.1025 10020
2807.88  (1,2)- 2047.354  2- 76046 4.816
1959.068 2+ 848.82 <418
800.1427 2- 2007.74 1002
2879.01 6+ 2542.77 7+ 336.18 1003 M1(+E2) +0.012 B(M1)(W.u.)=1.46.
o: from
(Hl,xny).
891.398  5- 1987.8® 56 5 E1(+M2) -0.065 B(E1)(W.u.)=0.00010%.
2950.8 0 4- 2950.8% 100
2985.87  (2-,3+) 2290.493 3- 695.82 <8.9
1959.068 2+ 1027.024 82
800.1427 2- 2185.7Q@0 10022
29.8299  3- 2955.946 8822
3027.95 2- 2290.493 3- 737.8 10010
2069.809 3- 958.39 17.821
1959.068 2+ 1068.832 <274
0 4- 3027.73 9512
3100.2 (4,5)+ 891.398  5- 220877 8218 [E1] B(E1)(W.u.)=0.0003514.
0 4- 3100 10018 [E1] B(E1)(W.u.)=0.0001%.
3109.721 (1,2)+ 2575.93 2+ 53438 <3.5
2260.40 3+ 848.82 <4
2047.354 2- 1062.28 20.025
1959.068 2+ 1150.588 8810
1643.639 O+ 1466.13 10010
3128.36  2- 2807.88  (1,2)- 3208 148
2756.72 2+ 371.79207 <28
2289.871 1+ 838.8 104
29.8299 3- 3098.5@0 6012
0 4- 3128.0613 10012
3146.44 1 2419.171  2- 7273F <2.(f
1959.068 2+ 1187.48 91
1643.639 O+ 1503.0Q0 595
800.1427 2- 2346.030 1005 D(+Q) +0.12
3153.81 (2,3)- 2756.72 2+ 397.29 82
2397.165 4- 756.462 <212
1643.639 O+ 1509.82 <5.8
0 4- 3153.53 1008
3228.67  2- 2289.871 1+ 938.® 394 [E1] B(E1)(W.u.)=0.0043.
2103.668 1- 1124982 <48
800.1427 2- 2428.28 1009
29.8299  3- 3198.68 599
0 4- 3229.44 506 [E2] B(E2)(W.u.)=1.310.
3368.03  (2,3)- 2746.91  (2,3)- 620.98 <4.18
2047.354 2- 1320.9 243
800.1427 2- 2568.82 <2.5
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19K,,-8 NUCLEAR DATA SHEETS 19K ,,-8
y(*°K) (continued)
Elev Jr Eleve Jr = I+ Mult. 58 a Comments
20.8299  3- 3336.30 1003
0 4- 3368.96 83
3393.63  2- 1959.068 2+ 143480 284
800.1427 2- 2593.320 1004
341434 2+ 3228.67  2- 185.907  <10.2
2786.644 3+ 627.68 81
1643.639 0+ 177150 <2
800.1427 2- 261429 1003
20.8299  3- 3384.6@4 343
3439.144  (2+) 2625.990 0- 813.72  <3.¢°
2103.668 1- 1335.488  2.15
1959.068 2+ 1480.08 1008  D(+Q)  +0.22
1643.639 0+ 1795.48 858
800.1427 2- 2638.931 675
348621  2- 3109.721  (1,2)+ 376.33  14.218
2807.88  (1,2)- 678.120° <12
2730.372  1() 756.42 <36
2290.493 3- 119587 253
2047.354 2 143872 10011
800.1427 2- 2685.6°  <11Q
3556.97  (1-to 4+) 3027.95  2- 52878 <1.7°
2756.72 2+ 800.3% <6.2
257593 2+ 981.03%  <10.¢%
2289.871 1+ 1267.8°  <10.3
2069.809 3- 1487.49% <95
2047.354 2 1509.88  <2.2
1959.068 2+ 1597.88 283
20.8299  3- 3526.990 1003
3599.24  2- 298587  (2-,3+)  613.324 223
257593 2+ 102328 273
2289.871 1+ 1308.82  <4.3
2290.493 3- 1308.82 <43
2047.354  2- 1551.79 111
800.1427 2- 2799.308 1007
20.8299  3- 3569.38 484
3629.95  2-3- 3027.95  2- 60226  10.318
2397.165 4- 123278 425
2069.809 3- 1560.449 535
20.8299  3- 3599.620 585
0 4- 3629.9415 1005
3663.739  (3,4)+ 3128.36  2- 53438 <0.7
208587  (2-,3+)  678.12028 <2.1
2290.493 3- 13732221 1008
1959.068 2+ 170479 728
20.8299  3- 3633.89 484
0 4- 3663.329 343
373848 1+ 2575.93 2+ 1162592 <46
226040 3+ 1478.06 484
2047.354  2- 1691.26 162
1643.639 0+ 2094610 71
800.1427 2- 293839 1007
3767.79 € 3)- 314644 1 620.968  <4F
3128.36  2- 640.4% <27
2786.644 3+ 981.032 <63
2419171 2- 1348.084% <213
800.1427 2- 2967.8 10012
379757  (1+) 3414.34 2+ 383.0B 255
208587  (2-,3+)  811.383  2.95
257593 2+ 1221.77 8510
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19K ,.-9 NUCLEAR DATA SHEETS 19K ,1-9
y(*°K) (continued)
Elev Jr Eleve Jr = I+ Mult. 58 a Comments
1959.068 2+ 1838.68 565
1643.639 0+ 2153.84 1005
3821.43  2- 348621  2- 335442 <112
27874  (3,4)- 1034.280% <113
274691  (2,3)- 107439 405
2730.372  1() 1090.8 102
2397.165 4- 14242293 1007
2290.493 3- 1530.3 175
29.8299  3- 3791.9 507
3840.228 (1,24 3109.721  (1,2)+ 73048 397
2069.809 3- 177152 <53
1959.068 2+ 1881.26 807
1643.639 0+ 2196.65 545
800.1427 2- 3040.243 1005
3868.66  2- 341434 2+ 4548  6.39
3228.67  2- 640.4% <712
274691  (2,3)- 1121.77 182
2289.871 1+ 1578.912 567
2103.668 1- 1765.245 375
800.1427 2- 3068.% 427
29.8299  3- 38385 1007
0 4- 3868.310 197
3887.92  (1-23)  2756.72 2+ 1131.57 334
800.1427 2- 3088.3 6310
20.8299  3- 3857.971 1008
3923.90  (1-to 4+) 3738.48 1+ 185907  <56%
3228.67  2- 695382 <20
257593 2+ 1348.0842 <170
2103.668 1- 1820.35% <128
1959.068 2+ 1964.223 183
29.8299  3- 389511 10052
4020.35 € 3)- 3486.21  2- 534.32 2.8
3393.63  2- 626.8% <3.12
2985.87  (2-,3+)  1034.280° <12
2103.668 1- 191656 788
2047.354 2 1973.08 1008
800.1427 2- 3220081 738
410446  (1-2,3)  3663.739 (3,4)+ 44077 486
3599.24  2- 504.5 6.318
208587  (2-,3+) 1118383 5.58
2756.72 2+ 1348.084% <3.5
2290.493 3- 1813.944  7.39
2103.668 1- 2001.220  13.720
2047.354 2 2057.08  14.116
800.1427 2- 3304.241 1007
4110.84  (1-2,3)  3109.721 (1,2)+ 100185 253
3027.95  2- 108297 638
2985.87  (2-,3+)  1124.9628 <37
2756.72 2+ 1354.13 505
2290.493 3- 1820.35% <83
1643.639 0+ 2467.3107 <213
800.1427 2- 3310.8 389
20.8299  3- 4080.692 1007
414901  (2-,3) 3393.63  2- 75668 <72
3228.67  2- 920.128%  <1.3*
2085.87  (2-,3+)  1162.594% <28
2397.165 4- 1751.76  20.120
2290.493 3- 185855 485
226040 3+ 1888.48  8.810
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NUCLEAR DATA SHEETS

16K51-10

y(“9K) (continued)

Elev Jr Eleve Jr = I+ Mult. 58 a Comments
800.1427 2- 3348.910 1005
0 4- 4148.43 12.016
4180.03  (3) 3439.144  (2+) 740.89 1009
3228.67  2- 951.1@ 16.619
2786.644 3+ 1393.18 486
2419.171  2- 1761.102 <12
1959.068 2+ 2221.271 709
891.398  5- 3286.48 58 15
4213.07 (2-,34) 3486.21 2- 7273 <1
3414.34 2+ 798.82 <45
2069.809  3- 2143.311 10012
1643.639 0O+ 2568.82 <24
4253.62 1- 3153.81 (2,3)- 1100.18 254
3128.36  2- 1124.982 <7.%
2985.87 (2-,3+) 1267.52 <6.12
2103.668 1- 2149.98 25.123
2069.809  3- 2183.7a0 2814
2047.354  2- 2206.3307 <442
1643.639 0O+ 2609.99 837
800.1427 2- 3452.20 1006
29.8299  3- 4223.66 493
4280.52 2- 2575.93 2+ 17040 8544
2047.354  2- 2233.@ 4343
800.1427 2- 3480.6 359
29.8299  3- 4249.% 329
0 4- 4280.3522 10011
43656 (84 2879.01 6+ 14868 196 [E2] B(E2)(W.u.)=4.322.
2542.77 7+ 1822.3 1006
43840 O+ 2730.372  1() 1654 P
2289.871 1+ 2094 100
4395.88 0,1,2)- 3738.48 1+ 657.39 333
3128.36 2- 1267.%2 <44
2730.372  1() 166543 606
2047.354  2- 2348.79 10013
441936  (2-34+) 3663.730  (3,4)+ 75652 <27
3556.97  (1-to 4+) 862.2% <3.2
3153.81  (2,3)- 126559 535
3109.721 (1,2)+ 1308.82 <1
2575.93 2+ 1843.39 17.619
2397.165 4- 2022.327 455
29.8299  3- 4389.328 1008
447299  (2,3)- 3439.144 (2+) 1034.28% <10
3393.63  2- 1079.443 253
2985.87 (2-,3+) 1487.492 <24
274691  (2,3)- 1725.6872 <8.2
2625.990 O- 1846.78°2 <26%
2069.809  3- 2403.09 303
0 4- 4472.8011 1008
4537.06 2- 3738.48 1+ 798 % <5.48
3228.67 2- 1308.92 <3.8
3109.721 (1,2)+ 1427.488 1.93
2575.93 2+ 1961.186 13.514
2069.809  3- 2467.31080 <5.9°
1959.068 2+ 2577.630 283
800.1427  2- 3737.010 1006
29.8299 3- 4506.96 685
4744.093  (2+) 4180.03 (39 563.8  7.510
4104.46 (1-,2,3) 640.62 <4.5
3840.228 (1,2+) 903.8783  15.315

Continued on next page (footnotes at end of table)
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16K1-11

NUCLEAR DATA SHEETS

16K51-11

y(“9K) (continued)

Elev Jr Eleve Jr = I+ Mult. 58 a Comments
3797.57 (2+) 946.28 3.85
3599.24  2- 1144.B 83
2807.88 (1,2)- 1935.3 12.823
2730.372  1() 2013.920 173
2575.93 2+ 2168.1é 18.319
2289.871 1+ 24548 254
2260.40 3+ 2483.8 3.08
1959.068 2+ 2784.4 235
1643.639 0O+ 3100.420 3814
800.1427  2- 3943.86 1005
4788.65  (1+) 4472.99  (2,3)- 3158 <22
4253.62 - 534.32 <32
4149.01 (2-,3) 640.46% <16
411084 (1-2,3)  678.130%7 <1
3868.66 2- 920.1282 <6.12
3663.739  (3,4)+ 112488 <43
3027.95 2- 1761.10a7% <112
2756.72 2+ 2031.8 9314
2625.990 O- 2162.167 14.618
2260.40 3+ 2528.441 505
2103.668 1- 2685.62 <86?
1643.639 0O+ 3144.309 10011
487255  (2,3)- 4537.06  2- 33B.AUR <16
3153.81 (2,3)- 1718.68 653
3146.44 1 1725.687% <13
2756.72 2+ 2115.714  12.316
1959.068 2+ 2912.8 56 8
29.8299 3- 4842.8 295
0 4- 4872.4714 1008
4875.6 9+ 4365.6 (8+) 509.10 56 17
254277 T+ 2332.8 10011 E2 B(E2)(W.u.)=0.92 .
4992.94  (2-3+) 418003 (3) 813.72 <14
3923.90 (1-to4+) 1068.88 <12
3146.44 1 1846.782 <32
2786.644 3+ 2206.330° <227
2290.493  3- 2702.606 859
2069.809  3- 2922920 1009
29.8299 3- 4962.2 326
5063.47  (2-3+)  3368.03  (2.3)- 1695.84 324
3109.721 (1,2)+ 1953.7@ 10010
2419.171  2- 2644.0 8413
0 4- 5062.94 233
6227.0 (8,10} 48756 9+ 1351.38 1008  EL(+M2) -0.075 B(E1)(W.u.)=0.00016 .
43656 (84 1861 <5
254277 T+ 3684 <2
74724  (9-11)  6227.0  (8,10)- 124522 100 D+Q +0.137

T Primarily from (ny). Other values are either from individual reactions or Vtégl averages when quoted precision
is comparable.
 Weighted averages taken when values are available fromreliff datasets.
§ Primarily from y(8) and y(pol) data in (p,|). A few values are also available from (HIyn (ny) and @,ny).

a Multiply placed with undivided intensity.
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40K, -12 NUCLEAR DATA SHEETS 16K21-12

37Cl(a,ny) 1973Da18,1971Ja15,1971We09

1973Dal8, 1974Th07: E=6.90-8.00 MeV. Measured B, yw. y(0), y(lin pol) for y rays from 2291, 2543, 2787 and 2879
levels were measured by 1974ThO07.

1971Jal5: E=6.25, 7.00, 8.00 MeV. Measugedy, y(0), lifetimes by DSAM.

1971We09, 1970Ba34: E=6.0-7.4 MeV. Measured lifetimes BAMI.

Others:.

1974Br12: E=5.0 MeV. Measureg6,H,t), lifetime by pulsed beam for 30-keV level.

1973Gr19: E=8.5, 9.5 MeV. Measured lifetime for 2542 lewglrbcoil-distance Doppler shift method.

1969Kal8: Ecthreshold. Measured lifetimes by DSAM.

40K Levels
E(level) Jrt Ty Comments
0 4-
29.610 3- 4.30 ns6 g=-0.433 (1974Br12).
T1/2: V(t) (1974Br12).
800.210  2- 0.28 ps10@
891.010  5- 0.80 ps18@
1645.010 O+
1958.85 2+ 0.70 ps18@
2047.010 2- 0.37 ps11@
2069.75  3- 0.43 ps12@
2102.96  1- 0.57 ps14@
2260.610 3+ 59 fs17@
2290.06 1+ 76 1s21@
2291.12 3- 0.15 ps3@ Jrt. 3- is preferred by(6) and y(lin pol) data of 1974Th07; 4+ is not completely
ruled out by these data.
2397.93  4- 35 fs14@
2419.44 2- 0.46 ps+30-18 Ty, other:>1.0 ps (1971We09).
2542.84 7+ 1.04 ns14 Ty28 from 1973Gr19. Other: 2.1 ps to 35 ns (1971Jal5).
2575.65 2+ 78 1s21@
2626.06  O- 0.21 ps7@
2730.98 1 <50 fs
274763  (2,3)-  0.19 psl1
2756.25 2+ <21 fs
2786.65 3+

2787.43  (3,4)- 55 1fs20
2808.26  (1,2)-  0.10 ps7

2879.45 6+ 0.27 ps10 Jir. from y(lin pol), 6+ is favored (1974Th07).
2950.86 35fs21

2986.68  (2-,3+) 69 fs28

3028.14  2- <50 fs

3100.27  (4,5)+ 69 fs21

3128.48  2- <21 fs

3146.76 1

3155.18 (2,3)- <21fs

3230.07  2-

T From Adopted Levels.

* From y(8) and/ory(lin pol) (1974Th07).

# From DSAM (1971Jal5), unless otherwise stated.

@ From DSAM, weighted average of values from 1971Jal5 and\1@D9

V(*°K)
=L U ged g gl W Mult.* 5* Comments
296 3 0 4- 296 100
800.2  2- 206 3 771 100
891.0  5- 0 4- 891 100

Continued on next page (footnotes at end of table)

73



49¢,,-13 NUCLEAR DATA SHEETS 16K21713

y(“9K) (continued)

[SECIN SIS A ' Mult.* 5t Comments
1645.0 0+ 800.2 2- 845 20 52 1y(845)/1y(1615)=153/85
3 (1971We09).
296  3- 1618 80 52
1958.8 2+ 800.2 2- 1158® 822
296  3- 1929.2 182 1y(1930)/ly(1159)=225/78
5 (1971Jal5); 19/814
(1971We09).
2047.0 2 800.2 2- 1247 40 52
296  3- 2017 3552
0 4- 2047 2552 1Y(2047)/ly(2017)/ly(1247)=28
4/33 4/39 4 (1971We09).
2069.7 3 891.0 5- 1178 31 1y(1178)/ly(1269)/ly(2041)/ly(2070)=2
1/8 2/56 5/34 5

(1971Jal5); &/8 2/46

8/40 8 (1971We09).
8002 2- 1268% 51
206  3- 20410 473

0 4- 2070 453
21029 1- 800.2 2- 13035 224 1y(1304)/ly(2073)=325/68
5 (1971Jal5); 3B/67 8
(1971We09).
29.6 3- 207314 784
2260.6 3+ 29.6 3- 223 8532
0 4- 226 15 32 1(2261)/ly(2231)=194/81
4 (1971We09).
2290.0 1+ 224 <2
1958.8 2+ 331 52
1645.0 0O+ 646.2 594
800.2 2- 1490.% 333 1Y(1490)/ly(646)=385/62
5(1971Ja15); 34/63 4
(1971We09).
22911 3- 891.0 5- 140049 193 1y(1400)/1y(2291)=152/85
2 (1971Ja15).
0 4-  2290.82 813 (M1+E2) -0.94 d: for J=3-.6=-0.029 for
=4+,
JA2i+O.4O 1, A4=-0.092,
POL=-0.678 (1974Th07).
ly: 100 (1971We09).
23979 4- 29.6 3- 23679 704
0 4- 239813 304 1(2398)/1y(2368)=35
10/65 10 (1971Jal5); 27
4/73 4 (1971We09).
24194 2- 1958.8 2+ 461 <2
800.2 2-  lel19.@ 793
29.6  3- 2380 152 1Y(2390)/ly(1620)=105/90
5 §1971Ja15).
1(2419)/1y(2389)/ly(1620)=7
2/20 4/73 4 (1971We09).
0 4- 2419.45 61
2542.8 T+ 891.0 5 16515 882 M2(+E3) 0.003 l,: 100 (1971Ja15).
A,=+0.564, A4=-0.274,
POL=-0.688 (1974Th07).
0 4-  2542.410 122
2575.6 2+ 29.6 3- 25462 100
2626.0 O- 21029 1- 5238 703
1958.8 2+ 667 <5
800.2 2-  1826.2 303 1y(1826)/1y(523)=335/67
5 (1971We09):<20/100
(1971Ja15).
27309 1 2290.0 1+ 441 <12
1645.0 0O+ 1086.% 944 ly: 100 (1971Jalb).

Continued on next page (footnotes at end of table)
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16K1-14

NUCLEAR DATA SHEETS

16K51-14

Elevel g Elfevel
1 1
800.2
27476 (23)-  2069.7
1958.8
29.6
0
2756.2 2+ 800.2
29.6
2786.6 3+ 1958.8
29.6
27874 (3,4)- 22911
891.0
0
28082 (1,2)-  800.2
2879.4 6+ 2542.8
891.0
2950.8 0
2986.6 (2-3+) 800.2
29.6
3028.1 2- 2291.1
1958.8
0
31002 (45)+ 8910
0
3128.4 2- 2047.0
29.6
0
3146.7 1 1645.0
800.2
31551 (2,3)- O
3230.0 2- 800.2
29.6
0

X

3-
4-
0+
2.
4-
2-
3-
4-

y(“9K) (continued)

E,/f ' Mult.* oF Comments
1931 &
678 <3
784 41 1y(789)/ly(2718)/)/(2748)=10
3/60 10/30 10 (1971Ja1l5).
2717.72 645
2747.73 323
1956.9 645
27278 343 1y(2727)/)/(1956)=38
12/62 12 (1971Ja15).
827.686 223 1y(828)/1y(2757)=195/27
8 (1971Ja15).
2757.83 783 E1(+M2) -0.09+22-5 A»=+0.352, A4=-0.012.
POL=-1.0220
(1974Th07).
49638 40 8
18965 198 1Y(1896)/ly(496)/Iy(2787)=12
1/19 2/23 2 (1971Ja15).
2787.1025 418
20085 100
3364 624
1987.& 384 D(+Q) -0.06+4-5 A»=-0.335, A4=-0.106,
POL=+0.3226
(1974Th07).
1y(1988)/1y(336)=405/60
5 (1971Ja15).
2950.% 100
21861 1510 1y(2186)/ly(2958)=65
35/35 35 (1971Ja15).
2958.16 85 10
7375 234
1068.5% 545
3028.88 234 I, 100 (1971Ja15).
22087 4510 1y(2209)/)/(3100)=357/65
7 (1971Ja15).
3100 5510
1081 <10
3099 5310
312848 4710 l,: 100 (1971Ja15).
15034 335
2346.82 675
3155.8 100
2428.40 <16
3201.110 756
3229.410 256

T From 1973Dal8, unless stated otherwise.
* From y(6), y(lin pol) data of 1974Th07.

a From 1971Ja1bs.
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49K, -15 NUCLEAR DATA SHEETS 16K21-15

38Ar (a,d) 1976De24

1976De24: E=34 MeV. Measuremi(6), FWHM=:100 keV, DWBA analysis. Absolute cross sections are aceum®0%.

40K Levels
E(levely JT L  do/dQ (ub/srf
0 (3) 60
800 (1 70
891 5 200
2070 3 45
2290 3 65
2543 6 1000
2787 4 700
309425 4 150
344525 4 120
375325 4 330
390825 300

T Rounded off values from Adopted Levels for levels below 3000
+ At 20° (c.m. system).
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49K.,,-16 NUCLEAR DATA SHEETS 16K21-16

39K (n,y),(pol n,y) E=thermal 1984V001,19720p01,1970J004

1984V001: (ny). Measured F, Iy with Grenoble curved-crystal spectrometer and a pair sp@eter. A total of 427y's
reported, out of which 302 were placed amongst 63 leveld) 88ty’s doubly or multiply assigned.

19720p01: (ry). Measured , ly, y; a total of 222y's reported out of which 18y's were associated with 56 levelg. coin
data involved about 25 transitions.

1970J004: (ry). Measured g, ly, y; a total of 252y's reported out of which 20%'s were associated with 56 levelg. coin

data involved 62 transitions. ) _
2002Va28: measureg coin, two-quantum cascades. A total of 70 intermediatel$ewere found from 96 cascades.

Others:.

2003MozZU, 2002Rel13: compilations.

2001Ac04: (ny). Measured F, ly. Deduced k factor.

1988Se06: (ry). Measuredy (6).

19740p01, 19720p02, 1969Ab03: (poln,Measuredy(circ pol) of capturey’s to nine levels; deduced interference in capture

197itlgtze>'(: (ny). Measured E, ly.

1972Se19: measured relative intensities for six secongargnd nine primary’s.

1970Ei03: (pol ny). Measuredy(circ pol) of capturey’s to 30-keV level.

1969B004: measureg (t) for 30-keV level.

1966Ke07: (ny). Measured F, ly.

1965Ru06: (ny). Measured F, ly, natural target.

1956Br42, 1956Ad49, 1953Ba76, 1952Ki32:yn,Measured K, ly.

The y-ray placements and the resulting level scheme is from 1884\which is based on earlier (i,studies of 19720p01
and 1970Jo04 combined with other reactions. However, basedl better F precision achieved in the work of 1984001,
placements for severgirays are different than proposed by 1970Jo04 and/or 19720p0

40K Levels
The following levels reported by 19720p01 and/or 1970Jo&detheen omitted since these have not been confirmed
in the work of 1984V001 (either thg's decaying from these levels were not observed or were plditfedently based
on better precision in 1984Vo01): 4586.8, 4665.8 from 199@0 2457.5, 2557.9, 2978.6, 3378.3, 3875.0, 4273.3,
4579.6 from 1970J004; 2947.5, 3711.1, 3902.1, 4464.6,.98@808.5 from 19720p01 and 1970J004.

E(level) Jr Ti/2 Comments

0.0 4-
29.82995 3+ 4.24ns9 Ty from y (t) (1969B004).
521.710%

800.142719 2+

891.39818  5-

1084.310%

1173.416%

1228.25%

1248.43%

1330.519%

1409.217%

1520.711%

1556.622%

1643.63911 O+

1877.78%

1959.06811 2+

2047.35416 2+

2069.80920 3-@

2076.17%

2103.66824 1-@ Jit (1,2,3)- (19740p01).
2260.404 3+

2271.110%

2289.87111 1+
2290.49320 3-
2397.16525 4-
2419.17121 2#

Continued on next page (footnotes at end of table)
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49K 5y-17 NUCLEAR DATA SHEETS 19K2117

40K Levels (continued)

E(level)f J Ti/2 Comments
2422.116%

2575.933 2+ JT. 2+ (1984V001).
2618.112%

2625.99025 O-
2730.37218 1

2746.915  (2,3)-

2756.723 2+ I 2+,(3) (1984V001).
2786.64416 3+

2807.884  (1,2)-

2925.110%

2939.28%

2946.211%

2985.874 (2-,3+)

3000.04%

3027.953 2-

3063.511%

3093.87%

3109.72123  (1,2)+

3128.368 2- T (2-,3,4+) (1984V001).
3140.72%

3146.445 1

3153.816 (2,3)- Jt 3- (1984V001).
3228.675 2-

3305.212%

3326.66%

3368.038 (2,3)-

3373.415%

3393.635 2-

3414.343 2+

3428.97%

3439.14425  (2+)* Jit (1,2) (19740p01), 1-,2+ (1984V001).
3486.213 2-

3517.711%

3528.49%

3556.974 (1- to 4+)

3578.310%

3599.243 2-

3629.954 2-,3- Jt (2,3)- (1984\V001).
3655.63%

3663.73923  (3,4)+ Jr (2-,3,4+) (1984V001).
3709.513%

3719.612%

3738.483 1+ JT 1+,(2-,3+) (1984V001).
3767.7913 (< 3)- J (1-,2,3) (1984V001).
3797.573 1+

3807.811%

3821.433 2-

3840.22824  (1,2+)

3856.46%

3868.664 2- T 3-,(2-) (1984V001).

3887.925 (1-,2,3)
3923.9018  (1- to 4+)
3933.015%

4020.354 (< 3)-
4058.310%

4104.464 (1-,2,3-)

Continued on next page (footnotes at end of table)

78



16K1-18

NUCLEAR DATA SHEETS

16K51-18

40K Levels (continued)

E(level)f J Ti/2 Comments

4110.843 (1-,2,3)

4149.013 (2-,3)

4165.47%

4180.033 (3-)

4213.079 (2-,3+)

4253.624 1-@ Jit (1,2)- (19740p01).
4280.528 2-

4395.883 (0,1,2)- JT (<3)- (1984V001).
4419.367 (2-,3,4+)

4472.996 (2,3)-

4537.064 -

4744.09324  (2+)

4788.658 (1+)

4872.556 (2,3)-

4906.913%

4992.949 (2-,3+) JT. (1-:4+) (1984Vo01).
5063.475 (2-,3+)

63113%

7799.53414  1+,2+ E(level): S(n)=7799.57 (2003Au03).

Jit. s-wave capture if%K (g.s. J==3/2)+. Fromy(8), an incoherent superposition
of 1+ and 2+ is allowed, while frony(circ pol) superposition is coherent, with
either constructive or destructive interference.

T From least-squares fit toyts. 38y rays which are doubly or multiply placed were not used in e®st-squares
procedure. Out of 26¥ rays used in the fit, fiver rays lie outside 3’'s and and 34 rays outside Z's.

* From Adopted Levels, unless otherwise stated.

# From y(circ pol) (19740p01) angy (6) (1988Se06).

@ From y(circ pol) (19740p01) and arguments in Adopted Levels.
& From 2002Va28 based on two-quantum cascades. This levet inaluded in the Adopted Levels due to insufficient
information about its decay mode and.J

w4OK)

The following y's reported by 19720p01 and/or 1970Jo04 have been omitteel iase are not confirmed in the high-

resolution work of 1984Vo01: 246.9, 380.2, 1582.9, 1672102.1, 2294.9, 3120.5, 3339.1, 3447.0, 4110.7, 4299.9,
4452.6, 4769.5, 4908.6, 5495.9 and 5840.9 from 19720p03.62£284.6, 291.5, 297.5, 300.3, 368.3, 387.1, 421.6,
432.6, 475.9, 485.3, 608.6, 701.8, 720.7, 734.6, 1008.39.1]1 1261.1, 1410.6, 1468.5, 1583.6, 1635.1, 1646.0,
1659.0, 1675.8, 1747.8, 2105.2, 2136.6, 2304.1, 2620.80.38 2978.6, 3419.2, 3448.7, 3473.3, 3767.6, 3794.4,

3829.1, 4111.4, 4122.3, 4239.7, 4638.3, 4770.4, 513341.535366.5, 5461.3, 5489.3 and 5841.8 from 1970J004.
Observed deexcitation intensity from the capture statel® 8f g.s. feeding.

w coin information is from 1970J004 as shown by 1984Vo01.

W (8) results (1988Se06)

Level i W v Ay Ay Ay

(if A4=0)

1644 843 770 -0.04 7 +0.09 10 -0.016
1959 1159 770 -0.072 22 +0.03 3 -0.06 20
2047 1247 770 -0.09 4 +0.05 6 -0.084
2104 1304 770 +0.18 6 -0.14 8 +0.146
2419 1619 770 -0.09 6 +0.09 8 -0.065
2626 522 (1304) 770 -0.10 15 -0.18 21 -0.1613 a
2626 522 1304 -0.03 21 +0.5 3 +0.1019
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16K21-19

NUCLEAR DATA SHEETS

16K1-19

2626 522 2074 -0.12 15 -0.03 22 -0.1314
2808 2008 770 -0.09 10 +0.18 14 -0.039
3439 1480 1159 +0.05 11 +0.04 16 +0.0610
3439 1480 (1159) 770 +0.07 11 -0.05 16 +0.0510 a
7800 4360 1480 +0.34 16 -0.16 21 +0.3016
7800 5173 522 +0.04 13 -0.10 18 +0.0112
7800 5380 1619 +0.32 5 +0.01 6 +0.325
7800 5380 (1619) 770 -0.01 3 0.00 5 -0.013 a
7800 5509 646 +0.17 7 +0.03 9 +0.186
7800 5695 1304 -0.21 9 +0.14 14 -0.178
7800 5695 2074 +0.09 7 0.00 9 +0.096
7800 5752 1247 -0.13 7 -0.02 10 -0.146
7800 5752 (1247) 770 +0.04 8 -0.11 11 0.007 a
7800 5752 2018 -0.1 4 +0.1 3 +0.0621
7800 5752 2047 -0.19 14 -0.01 20 -0.2012
7800 6999 770 -0.06 5 0.00 8 -0.065

a: triple y(y)y(6)

y(circ pol), W (B) results (19740p01) for primary transitions

Y1 Intermediate R Y2 Final A> F
level level
3546 4254 +0.49 10
4360 3439 +0.98 9
5380 2419 0.00 3 1619 800 +0.19 2 0.96 24
5509 2290 +0.70 6
5695 2104 -0.41 4 2074 30 +0.05 2 d
5695 2104 1304 800 -0.13 2
5729 2070 -0.46 5 2070 0 +0.07 6 1
5729 2070 2040 30 -0.20 2
5729 2070 1178 800
5752 2047 +0.08 3 2047 0 -0.09 2 0.021d
5752 2047 2017 30 +0.08 2
5752 2047 1247 800 -0.21 1
6999 801 +0.63 6 0.09 4 ¢,091 4
7769 30 -0.50 3 e 1

R: y(circ pol) coefficient
F: fraction of 2+ component in 40 capture state

c: constructive interference. d: destructive interference
e: -0.48 16 (1970Ei03)

E: evel g Elevel Jr EyT

Unplaced 444.438 0.0375
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16K1-20

NUCLEAR DATA SHEETS

16K51-20

y(“9K) (continued)

Eleve Jr Eleve Jr = ' Mult. 5t
554.74123  0.13317
558.7310 0.0447
569.987 0.0628
616.436 0.09611
666.915 0.0576
783.824 0.10311
791.064 0.505
869.974 0.14315
915.3816 0.0173
926.2415 0.0194
971.7419 0.0285
976.856 0.10912
1018.114 0.14115
1031.13 0.0205
1043.5812  0.0233
1058.034 0.11212
1096.727 0.10111
1110.507 0.11412
1172.2011  0.0425
1201.865 0.10611
1204.3610  0.0466
1213.538 0.0475
1219.4711  0.0415
1226.315 0.0718
1255.299 0.10712
1283.33 0.05116
1331.584 0.15216
1365.0624  0.06612
1377.1611  0.12216
1402.739 0.12514
1416.679 0.0486
1419.013 0.23324
1449.986 0.0475
1452.3912  0.020020
1454.9010  0.0253
1460.8110  0.0496
1473.6616  0.0365
1483.868 0.0779
1517.109 0.12214
1521.0221  0.0599
1536.845 0.263
1562.787 0.313
1566.217 0.15517
1625.6714  0.324
1667.695 0.10211
1680.84 0.0103
1702.353 0.333
1710.1924  0.0234
1754.7217  0.0365
1811.23 0.0326
1832.015 0.11712
1854.995 0.20221
1892.03 0.0375
1901.64 0.0295
1910.706 0.17118
1994.0815  0.18824
2014.2411  0.20123
2067.5311  0.283
2122.025 0.12113
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16K21-21

NUCLEAR DATA SHEETS

16K51-21

y(“9K) (continued)

Eleve Jr Eleve Jr = ' Mult. 5t
2131.6617  0.0365
2173.678 0.09410
2204.0810  0.344
2271.1912  0.08510
2310.705 0.515
2322.7513  0.12714
2330.1610  0.283
2373.745 0.10211
2375.855 0.11312
2384.9911  0.14115
2393.8412  0.10812
2416.0611  0.19423
2424.665 0.546
2448.1117  0.0456
2450.53 0.0315
2459.485 0.19120
2471.53 0.0254
2518.83 0.0457
2539.877 0.273
2542.926 0.778
2552.6417  0.0203
2557.0313  0.0274
2564.8919  0.0557
2572.0811  0.11313
2586.0614  0.09411
2589.2311  0.14616
2604.04 0.123
2627.73 0.183
2659.74 0.09820
2668.84 0.10720
2680.45 0.07319
2688.14 0.195
2697.63 0.14422
2775.2117  0.273
2839.717 1.8710
2857.1515  0.293
2892.1915  0.363
2897.97 0.06120
2917.819 0.895
2949.2315  0.634
2992.6014  0.503
3000.43 0.13317
3034.4317  0.29324
3133.4914 0514
3204.74 0.10120
3214.1224  0.22324
3255.94 0.377
3429.87 0.093
3578.23 0.07012
3743.23 0.213
3764.8419  0.18017
3822.1713  0.26419
3899.07 0.3211
3989.0714  0.24219
4008.13 0.13915
4086.139 0.463
4421.1514  0.29422
4667.04 0.11021
4851.1625  0.12013
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16K1-22

NUCLEAR DATA SHEETS

16K51-22

y(“9K) (continued)

Eleve Jr Eleve Jr = ' Mult. 5t
4912.47 0.04411
4929.33 0.18321
5188.83 0.0536
5216.96 0.0204
5228.8624  0.0575
6067.63 0.0505
29.8299  3- 0.0 4- 29.8299 86 7% M1(+E2) <0.073
521.7 0.0 4- 5219
800.1427 2- 20.8299  3- 770.3088 434 ML1(+E2) +0.04+3-6"
0.0 4- 800.33 0.0637'
891.398  5- 29.8299  3- 8623 0.0123
0.0 4- 891.3721 0.909
1084.3 800.1427 2- 2841
1173.4 29.8299  3- 11435
1228.2 29.8299  3- 119813
1248.4 0.0 4- 1248%
1330.5 0.0 4- 13305
1409.2 0.0 4- 14099
1520.7 800.1427 2- 7205
1556.6 800.1427 2- 7564
1643.639 O+ 800.1427 2- 843.418 1.5716
20.8299  3- 1613.84 576
1877.7 800.1427 2- 10785
1959.068 2+ 800.1427 2- 1158.900 7.88
29.8299  3- 1929.340 1.83
2047.354  2- 800.1427 2- 1247.128 3.84 M1+E2  +0.104
29.8299  3- 2017.53 273 M1+E2  +0.074
0.0 4- 2047.284 273 E2
2069.809  3- 891.398  5- 1178.38 0.364
800.1427 2- 1269.56 0.475
29.8299  3- 2039.94 273 M1(+E2) +0.22
0.0 4- 2070.0815 2.0120 M1(+E2) +0.0110
2076.1 0.0 4- 207691
2103.668 1- 1643.639 O+ 460.092°  0.13615
800.1427 2- 1303.53 273 M1(+E2) +0.138"
29.8299  3- 2073.740 6.57
2260.40 3+ 29.8299  3- 2230.5%4 0.818
0.0 4- 2260.1110 0.313
2271.1 29.8299  3- 224192
2289.871 1+ 2103.668 1- 185.97' 0.11819
1959.068 2+ 330.798 0.333
1643.639 O+ 646.223 2.1012
800.1427 2- 1489.7% 1.2112
2290.493  3- 891.398  5- 1399.@8 0.535
0.0 4- 2290.587 2.83
2397.165 4- 2069.809 3- 327.33 0.0628
29.8299  3- 2367.1B 0.586
0.0 4- 2397.1% 0.22423
2419.171 2- 2103.668 1- 315. 8 0.0628
2069.809 3- 349.32 0.0537
2047.354 2- 371.79200  0.17218
1959.068 2+ 460.0924  0.13615
800.1427 2- 1619.0@ 6.26 M1+E2  +0.2460
20.8299  3- 2389.18 1.3413
0.0 4- 2418.6915 0.636
24221 0.0 4- 242291
2575.93 2+ 2260.40 3+ 315.8 0.0628
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16K1-23

NUCLEAR DATA SHEETS

16K51-23

y(“9K) (continued)

Ejevel Jr Elevel N Ey’ Iyt Mult. 5t
2047.354 2- 528.764' 0.0173
29.8299  3- 2545.8480 283

2618.1 800.1427 2- 18129

2625.990 O- 2103.668 1- 522.3179 1.5316
800.1427 2- 1825.7% 0.657

2730.372 1 2419.171 2- 311.13 0.1335
2103.668 1- 626.8' 0.0103
1643.639 O+ 1086.7079  1.1111
800.1427 2- 1930.3 053

274691  (2,3)- 800.1427 2- 1946.43 0.0406
29.8299  3- 2716.941 0.504
0.0 4- 2747.0018 0.263

2756.72 2+ 2419.171 2- 337.712 0.0366
1643.639 O+ 1113.3 0.0295
800.1427 2- 1956.58 1.8418
29.8299  3- 2726.67 1.589

2786.644 3+ 2290.493 3- 496.06 0.0475
1959.068 2+ 827.5525 0.455
29.8299  3- 2756.87 1.9310
0.0 4- 2787.06 0.145

2807.88  (1,2)- 2047.354  2- 76046 0.124
1959.068 2+ 848.3 0.10419
800.1427 2- 2007.72 253

2925.1 800.1427 2- 21249
0.0 4- 2925.9

2939.2 800.1427 2- 21390

2946.2 29.8299  3- 291613

2985.87  (2-,3+) 2290.493 3- 695.81 0.0426'
1959.068 2+ 1027.094  0.0368
800.1427 2- 2185.7Q0 0.4724
29.8299  3- 2955.946 0.413

3000.0 800.1427 2- 21998

3027.95  2- 2290.493 3- 737.% 0.14615
2069.809 3- 958.39 0.0263
1959.068 2+ 1068.83 0.404'
0.0 4- 3027.73 0.13918

3063.5 800.1427 2- 22634
0.0 4- 3063.9

3093.8 29.8299  3- 30639

3109.721  (1,2)+ 2575.93 2+ 53438 0.0093
2260.40 3+ 848.3 0.10419
2047.354  2- 1062.28 0.0526
1959.068 2+ 1150.588 0.234
1643.639 0O+ 1466.13 0.263

3128.36  2- 2807.88  (1,2)- 3208 0.0095
2756.72 2+ 371.79200  0.17218
2289.871 1+ 838.5 0.06617
20.8299  3- 3098.5@0 0.3714
0.0 4- 3128.0613 0.614

3140.7 0.0 4- 314097

3146.44 1 2419.171 2- 7273 0.0143
1959.068 2+ 1187.48 0.0627
1643.639 O+ 1503.0Q0 0.414
800.1427 2- 2346.0%0 0.697

3153.81  (2,3)- 2756.72 2+ 397.29 0.0307
2397.165 4- 756.4' 0.084
1643.639 O+ 1509.9' 0.0224'
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NUCLEAR DATA SHEETS

16K51-24

y(“9K) (continued)

Eleve Jr Eleve Jr = ' Mult. 5t
0.0 4- 3153.53 0.383

3228.67  2- 2289.871 1+ 938.® 0.09811
2103.668 1- 1124.98' 0.12013
800.1427 2- 2428.29 0.253
29.8299  3- 3198.8 0.14622
0.0 4- 3220.44 0.12821

3305.2 800.1427 2- 250510

3326.6 800.1427 2- 252615
0.0 4- 3326.8

3368.03  (2,3)- 274691  (2,3)- 620.96 0.0708
2047.354 2- 1320.9 0.303
800.1427 2- 2568.8' 0.0336'
29.8299  3- 3336.30 1.78
0.0 4- 3368.% 0.103

3373.4 800.1427 2- 25732

3393.63 2- 1959.068 2+ 1434.%0 0.14015
800.1427 2- 2593.320 0.505

3414.34 2+ 3228.67  2- 185.90' 0.11819
2786.644 3+ 627.68 0.09510
1643.639 O+ 1771.8 0.0319
800.1427 2- 2614.29 1.167
29.8299  3- 3384.684  0.405

3428.9 0.0 4- 34289

3439.144  (2+) 2625.990 0- 813.12 0.0466'
2103.668 1- 1335.488 0.0336
1959.068 2+ 1480.0@ 1.5416 M1(+E2) +0.2222"
1643.639 O+ 1795.48 1.3414
800.1427 2- 2638.931 1.047

3486.21  2- 3109.721  (1,2)+ 376.33 0.0314
2807.88  (1,2)- 678.120 0.0275
2730372 1 756.4' 0.084
2290.493 3- 1195.87 0.0556
2047.354 2- 1438.72 0.21823
800.1427 2- 2685.6' 0.245

3517.7 0.0 4- 3517%7

3528.4 800.1427 2- 272812

3556.97  (1-to 4+) 3027.95  2- 528.28' 0.0173
2756.72 2+ 800.3 0.0637'
2575.93 2+ 981.03' 0.10312
2289.871 1+ 1267.3 0.10521'
2069.809 3- 1487.49 0.09712
2047.354 2- 1509.9 0.0224'
1959.068 2+ 1597.88 0.293
800.1427 2- 27559
29.8299  3- 3526.990 1.027

3578.3 800.1427 2- 27781

3599.24  2- 2985.87  (2-,3+) 613.324  0.20323
2575.93 2+ 1023.2% 0.263
2289.871 1+ 1308.@ 0.04317
2290.493 3- 1308.9' 0.04317
2047.354 2- 1551.79 0.10212
800.1427 2- 2799.308 0.9510
29.8299  3- 3569.38 0.453

3629.95  2-,3- 3027.95  2- 602.26 0.0346
2397.165 4- 1232.73 0.13414
2069.809  3- 1560.449 0.17521
20.8299  3- 3599.620 0.18519
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NUCLEAR DATA SHEETS

16K51-25

y(“9K) (continued)

Eleve Jr Eleve Jr = ' Mult. 5t
0.0 4- 3629.9415 0.333

3655.6 800.1427 2- 285514

3663.739  (3,4)+ 312836  2- 53438 0.0093
2985.87  (2-,3+) 678.120 0.0275
2290.493 3- 1373.2221  1.2913
1959.068 2+ 1704.79 0.9412
20.8299  3- 3633.89 0.634
0.0 4- 3663.30 0.443

3709.5 800.1427 2- 29093

3719.6 800.1427 2- 29194

3738.48 1+ 2575.93 2+ 1162.54  0.315
2260.40 3+ 1478.06 0.323
2047.354  2- 1691.26 0.11112
1643.639 O+ 2094.610 0.0485
800.1427 2- 2938.39 0.674

3767.79 K 3)- 3146.44 1 620.96' 0.0708
3128.36  2- 640.4 0.04422
2786.644 3+ 981.03' 0.10312
2419.171 2- 1348.0a4  0.0354'
800.1427 2- 2967.3 0.16319

3797.57 1+ 3414.34 2+ 383.0B 0.0204
2985.87  (2-,3+) 811.393 0.0234
2575.93 2+ 1221.77 0.0677
1959.068 2+ 1838.68 0.444
1643.639 O+ 2153.84 0.798

3807.8 800.1427 2- 300%6

3821.43  2- 3486.21  2- 335.4u4! 0.0406'
2786.644 3+ 1034.2800  0.0386'
2746.91  (2,3)- 1074.39 0.14417
2730.372 1 1090.98 0.0379
2397.165 4- 14242293 0.364
2290.493 3- 1530.3 0.05814
20.8299  3- 3791.8 0.183
0.0 4- 3820.9

3840.228  (1,2+) 3109.721  (1,2)+ 730.48 0.0244
2069.809 3- 17718 0.0319
1959.068 2+ 1881.26 0.505
1643.639 O+ 2196.65 0.344
800.1427 2- 3040.243 0.624

3856.4 800.1427 2- 305612

3868.66  2- 3414.34 2+ 454,19 0.0385
3228.67  2- 640.4' 0.04422
2746.91  (2,3)- 1121.77 0.11112
2289.871 1+ 1578.912 0.0354
2103.668 1- 1765.245 0.22423
800.1427 2- 3068.% 0.254
20.8299  3- 3838.50 0.624
0.0 4- 3868.310 0.125

3887.92  (1-,2,3) 2756.72 2+ 1131.57 0.10311
800.1427 2- 3088.5 0.194
29.8299  3- 3857.911 0.30521

3923.90 (1-to4+) 373848 1+ 185.97' 0.11819
3228.67  2- 695.38' 0.0426'
2575.93 2+ 1348.084  0.0354'
2103.668 1- 1820.35 0.273
1959.068 2+ 1964.223 0.0376
29.8299  3- 3895.711 0.2111
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16K1-26

NUCLEAR DATA SHEETS

16K51-26

y(“9K) (continued)

Eleve Jr Eleve Jr = ' Mult. 5t

3933.0 800.1427 2- 31328

402035 K 3)- 3486.21  2- 534.3 0.0093
339363 2 626.8 0.0103
2985.87  (2-,3+) 1034.280'  0.0386'
2103.668 1- 1916.56 0.263
2047.354  2- 1973.0@ 0.323
800.1427 2- 3220.081  0.243

4058.3 800.1427 2- 325811

410446  (1-,2,3)  3663.739 (3,4)+ 440.77 0.0477
3599.24  2- 504.% 0.06218
2985.87  (2-,3+) 1118.383  0.0547
2756.72 2+ 1348.064  0.0354
2290.493  3- 1813.924  0.0729
2103.668 1- 2001.220  0.13720
2047.354  2- 2057.0B 0.14116
800.1427 2- 3304.241  0.997

4110.84  (1-,2,3) 3109.721  (1,2)+ 100185  0.0819
3027.95  2- 1082.927 0.20022
2985.87  (2-,3+) 1124.96 0.12013
2756.72 2+ 1354.13 0.1617
2290.493 3- 1820.35' 0.273
1643.639 0+ 2467.3100  0.0677
800.1427 2- 3310.9 0.123
29.8299  3- 4080.692  0.32522
0.0 4- 4110.8

414901  (2-3) 339363  2- 75664 0.084
322867  2- 920.128 0.0173
2985.87  (2-,3+) 1162.594  0.31%
2397.165 4- 1751.76 0.22523
2290.493  3- 1858.55 0.545
2260.40 3+ 1888.48 0.09811
800.1427 2- 3348910  1.127
29.8299  3- 4118%
0.0 4- 4148.43 0.13418

4165.4 29.8299  3- 41396
0.0 4- 4165.4

4180.03  (3-) 3439.144  (2+) 740.89 0.263
3228.67  2- 951.1¢ 0.0435
2786.644 3+ 1393.18 0.12614
2419.171  2- 1761.10' 0.0304'
1959.068 2+ 2221.21128°  0.18324
891.398  5- 3286.8 0.155

4213.07  (2-,3+) 3486.21  2- 7273 0.0143
341434 2+ 798.8 0.0627
2069.809  3- 2143311  0.13916
1643.639 0+ 2568.8' 0.0336'

4253.62  1- 3153.81  (2,3)- 1100.18  0.0426
3128.36  2- 1124.98' 0.12013
2985.87  (2-,3+) 1267.8' 0.10521'
2103.668 1- 2149.98 0.434
2069.809  3- 2183740  0.4724
2047.354  2- 2206.350  0.758
1643.639 O+ 2609.99 1.409
800.1427 2- 3452.20 1.7110
29.8299  3- 4223.66 0.835

4280.52  2- 2575.93 2+ 1704720  0.3116
2047.354  2- 2233.@ 0.1616
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16K21-27

NUCLEAR DATA SHEETS

16K51-27

y(“9K) (continued)

Eleve Jr Eleve Jr = ' Mult. 5t
800.1427 2- 3480.6 0.133
29.8299  3- 4249.8 0.11916
0.0 4- 4280.3%2  0.374
439588  (0,1,2)- 3738.48 1+ 657.39 0.0788
3128.36  2- 1267.8' 0.10521!
2730372 1 1665.43 0.14315
2047.354  2- 2348.792¢  0.243
441936  (2-,3,4+) 3663.739 (3,4)+ 7564 0.084'
3556.97  (1-to 4+) 862.2 0.0123
3153.81  (2,3)- 1265.59 0.19923
3109.721  (1,2)+ 1308.9' 0.04317
2575.93 2+ 1843.33 0.0657
2397.165 4- 2022.327  0.16523
29.8299  3- 4389.328  0.373
447299  (2,3)- 3439.144  (2+4) 1034.28'  0.0386'
3393.63  2- 1079.443  0.10013
2985.87  (2-,3+) 1487.49 0.09712'
274691  (2,3)- 1725.687  0.0335
2625.990 0O- 1846.78' 0.10511!
2069.809 3- 2403.09 0.11913
0.0 4- 4472.8011  0.403
4537.06  2- 3738.48 1+ 79838 0.0627
3228.67  2- 1308.9 0.04317'
3109.721 (1,2)+ 1427.488  0.0223
2575.93 2+ 1961.186 0.15416
2069.809  3- 2467.3100  0.0677
1959.068 2+ 2577.630  0.323
800.1427 2- 3737.010  1.147
29.8299  3- 4506.96 0.775
4744.093  (2+) 4180.03  (3-) 563.889 0.0739
4104.46  (1-,2,3-)  640.8 0.04422'
3840.228  (1,2+) 903.8783  0.15015
379757 1+ 946.28 0.0374
3599.24  2- 1144.B 0.083
2807.88  (1,2)- 1935.3 0.12522
2730372 1 2013.920  0.173
2575.93 2+ 2168.1@ 0.17919
2289.871 1+ 2454.3 0.0254
2260.40 3+ 2483.8 0.0298
1959.068 2+ 2784.4 0.215
1643.639 0O+ 3100.420  0.3714
800.1427 2- 3943.86 0.985
4788.65  (1+) 447299  (2,3)- 3158 0.0628'
425362  1- 534.3' 0.0093
4149.01  (2-,3) 640.4' 0.04422
4110.84  (1-,2,3) 678.130' 0.0275
3868.66  2- 920.128 0.0173
3663.739  (3,4)+ 1124.6 0.12013
3027.95  2- 1761.1a7  0.0304'
2756.72 2+ 2031.8 0.264
2625.990 O- 2162.167  0.0415
2260.40 3+ 2528.441  0.13915
2103.668 1- 2685.8 0.245
1643.639 0O+ 3144.309%¢ 0.283
487255  (2,3)- 4537.06  2- 335.44! 0.0406
3153.81  (2,3)- 1718.68 0.1667
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16K1-28

NUCLEAR DATA SHEETS

16K51-28

y(“9K) (continued)

Ejevel Jr Elevel N Ey’ Iyt Mult. 5t
3146.44 1 1725.687  0.0335
2756.72 2+ 2115.714  0.0314
1959.068 2+ 2912.8 0.14521
29.8299  3- 4842.8 0.07612
0.0 4- 4872.4714  0.25219

4906.9 800.1427 2- 41067
0.0 4- 4906.9

4992.94  (2-,34) 4180.03 (39 813.12 0.0466'
3923.90 (1-to 4+) 1068.83 0.404'
3146.44 1 1846.79 0.10511'
2786.644 3+ 2206.3%0  0.758
2290.493 3- 2702.606 0.283
2069.809  3- 2922.920 0.333
29.8299  3- 4962.2 0.10719
0.0 4- 4993.9

5063.47  (2-,3+) 3368.03  (2,3)- 1695.84  0.10011
3109.721 (1,2)+ 1953.7@ 0.313
2419.171 2- 2644.G 0.264
0.0 4- 5062.% 0.0709

6311 0.0 4- 63109

7799.534  1+2+ 5063.47  (2-,3+) 2736.09  0.835
499294  (2-,3+) 2806.532 1.7613
487255  (2,3)- 2926.8%0 0.735
4788.65  (1+) 3010.584  0.503
4744.093  (2+) 3055.582 2.8617
4537.06  2- 3262.562 2.4317
4472.99  (2,3)- 3326.442 0.796
441936  (2-,3,4+) 3380.3 0.224
439588  (0,1,2)- 3403.581 1.007
428052  2- 3518.880 1.057
425362  1- 35459627 4.73
4213.07  (2-,3+) 3586.533 0.21717
4180.03  (3-) 3619.46 0.774
414901  (2-,3) 3650.38 2.2211
4110.84  (1-,2,3) 3688.615 1.4912
4104.46  (1-,2,3-)  3695.151 1.4310
4020.35 K 3)- 3778.9910 0.936
3923.90 (1-to 4+) 3874.3 0.286
3887.92  (1-,2,3) 3911.498 0.969
3868.66 - 3930.65 1.568
3840.228  (1,2+) 3959.19 1.488
3821.43  2- 3977.83 1.297
3797.57 1+ 4001.78 1.619
3767.79 K 3)- 4031.5814  0.22117
3738.48 1+ 4060.93 1.538
3663.739  (3,4)+ 4135.58 3.4118
3629.95  2-3- 4169.39 0.714
3599.24  2- 4200.05 2.2312
3556.97  (1-to 4+) 4242.4711 0.453
3486.21  2- 4312.8 0.284
3439.144  (2+) 4360.18 4.3324
3414.34 2+ 4384.95 1.478
3393.63  2- 4405.3a1 0.423
3368.03  (2,3)- 4431.116 0.595
3146.44 1 4652.98 0.523
3128.36  2- 4670.840 0.664
3109.721 (1,2)+ 4688.9 0.05211
2939.2 48609

Continued on next page (footnotes at end of table)
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16K21-29

NUCLEAR DATA SHEETS

16K21-29

y(“9K) (continued)

Eleve Jr Eleve Jr = ' Mult. 5t
2925.1 4874%
2807.88  (1,2)- 4991.38 2.1811
2786.644 3+ 5012.4% 1.176
2756.72 2+ 5042.48 1.789
2730.372 1 5068.66 1.257
2625.990 0- 5173.19 2.3012
2618.1 5181.%
2575.93 2+ 5223.1% 0.37720
2422.1 5377.%
2419.171  2- 5379.86 7.94
2289.871 1+ 5509.12 3.1716
2271.1 5528.%
2103.668 1- 5695.38 5.63
2076.1 5723%
2069.809  3- 5729.27 2.2812
2047.354  2- 5751.60 553
1877.7 5921.9
1556.6 6243.9
1520.7 6278.9
1409.2 6390.9
1330.5 6469.4
1248.4 6551.2
1228.2 6571.9
1173.4 6626.2
1084.3 67153
800.1427  2- 6998.770  2.1511
800.1427  2- 700191
521.7 7277.9
29.8299  3- 7768.799  5.63

T From 1984V001. Extensive|E ly data are also available from 19720p01 and 1970J004, buesseprecise, thus
not considered here.

* From (pol ny) (19740p01), unless otherwise stated.

a Poor fit, the fitted energy deviates by about 3 times the quetedgy uncertainty.
b | evel-energy difference=2220.89.

¢ Level-energy difference=2348.45.

d |evel-energy difference=564.06.

€ Level-energy difference=3144.87.

f Level-energy difference=3545.75.

9 From y coin data of 2002VaZ28.

N From yy (6) (1988Se06).

' Other: +0.066 or +1.93 (19740p01).

J Or -92 (19740p01). Other: +0.231 or <-8 (1988Se06).

kK From total feeding of 29.8 level.

I Multiply placed with undivided intensity.
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49K ,,-30 NUCLEAR DATA SHEETS 16K21-30

39K (n,y),(n,n):resonances 1984M a40,1973Si32

1984Ma40: E=9.05-110 keV. Measured yields, deduced resenparameters.

1973Si32 (also 1971SiYI): E=0-400 keV, natural K target. odat 35 resonances (8 tentative) assigned®¢, deduced reso-
nance parameters.

Other:.

1958G001: total neutron cross sections in keV region.

Most data are from 1984Ma40. See also evaluation by 1981MuZQ

40K Levels

E(levely — J™ (J+1yary/r ¥ E(n)(lab) (keV) Comments

7800.588 (0to 3)- 0.060 eV4 1 1.1081 (2J+1) 1,=0.060 eV4.

7802.708 (0to3)- 0522eV2 1  3.2813 (23+1) 1=0.400 eVe.

7808.658 1+ 1.38 eV2 0 9.3869 (23+1)h=220 eV20; ',=0.463 eV8.

7811.368 0.330 eV6 1 12.15913

7811.818 3- 2.06 eVl 1 12.62613 (2J+1)n=5.2 eV 12, ',=0.488 eV5.
Jm 1 (1973Si32).

7813.448 (0to 3)- 0.94evi 1 14.302 (2J+1)n=3.2 V7, I',=0.266 eV5.

7815.068 2- 1.20 eV2 1 15.962 (2J+1)1n=6.8 eV12; I',=0.291 eV4.

7815.808 3 1.15eV2 16.722 (2J+1) h=2.56 eV8; I',=0.30 eV.

7823.849 0.92 eV2 24973

7824.429 2+ 1.97 eV3 0 25.563 (23+1) n=474 eV13; I'y=0.396 eV7.
Jm 1 (1973Si32).

7827.159 0.18 eV1 28.363

7830.729 3- 4.28 eV7 1 32.233 (2J+1) n=14 eV,I',=0.869 eV19.
J 1 (1973Si32).

7832.029 2- 1.47 eV7 1 33.363 (2J+1) =65 eV 4, ',=0.301 eV14.
J (1) (1973Si32).

7836.119 1.66 eV5 1 37.563 Jrit. 0 (1973Si32).

7836.219 1.56 eV5 37.663

7841.009 2+ 5.0 ev2 0 42.564 (23+1)n=2.70 keV13; ',=0.97 eV4.

7843.509 0.92 eV4 45.144

7844.389 2- 3.08 eV8 1 46.045 (2J+1)h=208 eV8; I'y=0.626 eV17.
J 1 (1973Si32).

7850.379 (0t03)- 1.76eV6 1 52195 (23+1) =64 eV 10; [,=0.362 eV13,

7852.509 1.03 eV5 54.375

7852.7810 2- 2.09 eVv7 1 54.656 (23+1)h=80 eV 20; I',=0.429 eV15.
Jr 0 (1973Si32).

7853.2810 1.07 eV5 55.166

7853.9310 0.85 eV5 55.836

7855.8610 1+ 4.4 eVv4a 0 57.816 (2341 n=3.2 keV 3; I'=1.47 eV13.
J 2 (1973Si32).

7856.8310 1.15 eV6 58.806

7857.9910 1- 0.61 eV6 1 59.996 (23+1)h=0.25 keV4,; I',=0.203 eV21.

7860.1810 1.48 eV7 62.246

7866.3211 1 5.3 eV6 1 68.547 (2J+1) n=5.8 keV7, I',=1.78 eV21.
L: for 68.54 and/or 68.81.

7866.5911 1.47 eV10 68.817

7873.3211 0.43 eV6 75.728

7878.1211 2.23eV10 80.648

7878.6311 1.40 eV8 (1) 81.178 J (1) (1973Si32).

7882.2611 0.76 eV7 84.898

7884.9112 1- 0.85 eV13 1 87.609 (2J+1) h=1.40 keV16; ',=0.28 eV4.

7889.9612 1.68 eV14 1 92.789 L: for 92.78 and/or 93.09.

7890.2612 2.03eVi14 93.099

7893.8613 22eV2 0 96.7810 Jrt. 1 (1973Si32).

7894.3813 22eV2 97.3110

7896.3813  2- 1.2ev2 1 99.3610 (2J+1)n=0.61 keV13; ',=0.24 eV3.

7899.32  (0t03)- 1.8eV2 (1) 102.32 (23+1)1=0.18 keV5; [,=0.36 V3.

7900.52 1.7eV2 103.52

7901.32 24eV2 104.42

7903.12 0.92 eV14 106.22

Continued on next page (footnotes at end of table)
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16K1-31

NUCLEAR DATA SHEETS 49K ,,-31

E(levely — J™ (23+1)al T
7905.42 1.4eV2
790552 1+ 2.7 eV7
7906.42 1.3eV2
7906.82 1.1ev2
7911.83 1.00 eV12
7914.03 3.9eV6
791543  (0to3)- 1.02 eVi2
7916.63 1.6 ev2
791833  (0to3)- 25eV2
792263 2 3.2eV3
7923.53 2.1eV2
7924.23 0.32 eV16
7925.73 1.8 eV2
7931.53 2.0eV3
7932.13 2.9eV3
7932.73 5.2 eV3
7940.03 11.6 eV5
7941.03 2.9eV3
7943.13 2.6eV3
7943.93 2.0eV3
7947.74

7949.64

7957.84

797274 1

7983.15  (0to 3)-
7987.85 1+

L#

@)
@)

@)

1)
@)

@)
@)
@)

1
0

40K Levels (continued)

E(n)(lab) (keV)

Comments

108.62
108.72
109.62
110.02
115.13
117.43
118.83
120.13
122.83
126.23
127.13
127.93
129.43
135.33
136.03
136.63
144.13

145.13
147.23
148.13
152.04
153.94

162.34

177.64

188.3%
193.15

(23+1) 1=6.0 keV 13; I',=0.92 eV 24.

(23+1) 1=0.31 keV5.

(2J+1J71=0.13 keV4; I,=0.50 eV4.
(23+1) 1=0.21 keV2; I',=0.65 eV6.

It (1,2) (1973Si32).

L: for 136.0 and/or 136.6.
S: doublet 1.9 eV 3.
Jmt. 2 (1973Si32).

(2J+1) 1=6.4 keV8.
Jrt (3) (1973Si32).
(2J+1) 1=3.8 keV4.
Jrt 1,2 (1973Si32).
(23+1) n=3.4 keV4.
Jrt 1 (1973Si32).
(23+1) 1=0.84 keV17.
(23+1) 1=3.0 keV6.

T E(n)(c.m.)+S(nfI%K), where S(n){%K)=7799.517 (2003Au03).
* As proposed by 1984Ma30 and/or 1973Si32.

# From 1973Si32.
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16K1-32

NUCLEAR DATA SHEETS

16K51-32

I3 g.s.)=3/2+.

1974Fi08: E=12 MeV. Measured(6), FWHM=15 keV, DWBA analysis. Cross sections are accurat&5%.
Others:.
1959ENn57: E=6 MeV. Measured(6), cross sections; deduced L values and reduced widths. a\ #6t52 groups identified

39K (d,p) 1974Fi08

which are in agreement with data from 1974Fi08.
1959Da02: E=8.9 MeV. Measurem( ) for 23 groups.

1957Te01: E=4 MeV. Measuredl(6) for three groups at 0, 820 and 2080.

1953Bu98: E=4.8-5.7 MeV. Four groups reported at 0, 32, 8@D&93.

1950Sa03: E=3.90 MeV. Measured energies and relativesymfl@ight groups up to 4800.

Differential cross section data are also available from9Eth7

30
801
891

1646
1962
2048
2072
2105
2262
2292
2397
2420
2578
2628
2751
2789
2810
2951
2987
3027
3113
3127
3149
3229
3370
3393
3416
3486
3601
3631

a: 0.80 in Table 3 of 1974Fi08 seems a type error in
view of the value shown in 0(8) plot in figure 4.

(23+1)s

E(level) J° L

0 3
305 143
8015 1+3
8915 3
16465 (2)
19625 0+2
20485 1

40K Levels

Cross section data (1974Fi08)

do/dQ (max.) Level
mb/sr
3.0 3720
2.4 3773
1.8 3792
3.6 3827
0.07 3870
0.20 3928
13 4025
13 4080
11 4109
0.18 4211
0.08 4263
0.32 4298
0.46 4356
0.20 4401
4.0 4467
1.4 4546
0.065 4592
0.28 4663
0.07 4765
0.10 4794
0.04 4811
0.09 4878
0.05 4912
0.04 4948
4.6 4997
1.7 5030
0.50 5081
0.52 5116
0.90 5136
0.19 5158
6.0 5210

Comments

O OFRP OOOOONONRFOFRLRNPPWOOWWOPLPONOWOOOO

do/dQ (max.)
mb/sr

.40
.50
.54
.63
.8
.26
.6
.15
.2
.15
.3
.60
.13

]

(AJOOO)S!\)MOM

(9]
&)

.70
.10
.10
.38
.46
.1

.44
.80

8.1

0.12,6.3
0.07,4.6

8.9
0.10

0.012,.076

2.6

Continued on next page (footnotes at end of table)

E(level): 32 (1953Bu98).

L: 1 (1959En57).
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49K, -33 NUCLEAR DATA SHEETS 16K21-33

40K Levels (continued)

E(level) J° L (23+1)s Comments

20725 1 2.6

21055 1 2.2

22625 @) 0.26

22925 (2,3) 0.13,0.18 E(level): probable doublet: 2290+2291.
L: (1) (1959En57).

23975 1 0.064

24205 1 0.092

25785 2 0.26

26285 1 0.76

27515 1 0.25

27895

28105 1 0.048

29515

29875

30275 L: 1 (1959En57) for an uncertain level at 3021.

31135 0@

31275

31495 (1)@

32295 1 0.92

33705 1 0.31

33935 1 0.088

34165 0+2  0.036,0.11

34865 1 0.17

36015 1 0.034

36315 1 1.1

36578"

37205 1

37388*

37735 (0,1) 0.08,0.072 L:1 (1959En57).

37925 1 0.084 L: 0 (1959ENn57).

38275 1 0.080

38388*

38705 1 0.61

38838"

38988"

39285

40255 1 0.40

40805

41095 1 0.656

42115

42635 1 1.3

42985 1 0.12

43565

44015 1 0.58

44675 1 0.68

45465 1 0.63

45925 1 0.30

46635 1 0.16

47655 0 0.056

47945 1 0.20

48115 1 0.35

48785 1 0.044

49125 1 0.35

49484 1 0.084

49975

50305

50805 1 0.046

51165 1 0.056

Continued on next page (footnotes at end of table)
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49K 5,-34 NUCLEAR DATA SHEETS 19K 5134

40K Levels (continued)

E(level) J° L (23+1)s Comments

51365 1 0.12

51585 1 0.054

52105 1 0.10

5340 E(level): from 1959Da02 only.

T From 1959En57, not resolved in 1974Fi08.

* Reported by 1959En57 only as a weak group.
# |sotropic distribution fromo(6).

@ From 1959En57.

3% (d,py) 1970Fr 10,1973We01

1970Frl10: E=3.5, 3.7 MeV. Measured/,By coin.
1973We01, 1970Sel0: E=3.5 MeV. Measured lifetimes by DSAM.
2000EI08: E=0.7-3.4 MeV. Measured thick target yields.

40K Levels
E(evel) 0@ T, ,*
0 4-
29.6 3-
799.98 2- 0.40 ps5
891.62 5- 1.07 psl7
1644 0+

1958.89 2+  0.42 ps+28-14
2047.110 2-  0.31 ps5

2069.913 3- 0.26 ps+14-9
210359  1- 0.36 ps7
226T 3+ 49 fs+55-28
2290F 1+ 0.23 pst+24-12
229% 3- 0.21 ps+12-8
23973 4-

2419 2- 0.28 ps+28-10
2575 2+ 0.14 ps+8-3
2625.710 O- 0.22 ps+14-8
273F 1 <80 fs

2787 3+ <0.69 ps
28082

31103 <97 fs

32283 2- 28 fs21
33705

36293 2-3- <69 fs

38705 2-

T From 1970Fr10, unless otherwise stated.

* From 1973We01.

# From DSAM (1973We01). The uncertainties are purely siatikt 15% systematic uncertainty estimated in the
evaluation of 1978En02.

@ From Adopted Levels.

V(4OK)
level level
Eiev JIT[ Ef&\l E EVT |y¢
29.6 3- 0 4- 30

799.9 2- 29.6 3- 770.320 100

Continued on next page (footnotes at end of table)
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16K1-35

NUCLEAR DATA SHEETS

16K51-35

891.6
1958.8
2047.1

2069.9

2103.5

2261

2290
2291
2397
2419

2575
2625.7

2731
2787
2808
3110
3228

3370
3629

3870

3+

1+
3-
4-
2.

2+
0-

2-

y(“9K) (continued)

B
0
799.9
0
799.9
799.9
29.6
0
891.6
799.9
29.6
0
1644
799.9
29.6
29.6
0
1644
0
29.6
799.9
29.6
29.6
2103.5
799.9
1644
1958.8
799.9
1958.8
1644
799.9
29.6
0
29.6
2397
2069.9
29.6
0
29.6

X
4-
2
4-
2.
2.
3-
4-
5-
2-
3-
4-
0+

3-

0o+

3-
4-
3-
4-
3-
3-
4-
3-

E,/f %
800 <3
92 <4
891.6020 100
1158.980
1247.130 434
2017.35 293
2047.110 283
1179 Z
1270 2
2040.210 545
2070.220 325
460 <3
1303.6! 275
2074.00 735
2231

2261

646

2291

2367

1619

2389

2545

5222 705
1826 3G
1087

828

2002

1151 505
1466 505
2428 20
3198 5510
3228 257
3340 100
1232 25
1559 16
3599 200
3629 4510
3840 100

T From 1970Fr10 whe(Ey) is quoted, otherwise level-energy differences.

* From 1970Fr10.
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16K1-36

NUCLEAR DATA SHEETS 49K ,,-36

40Ar (p,ny)

1979Be41,1971We09,1970TwO01

1979Be4l: E=5.75 MeV. Measured/By, y(0), lifetimes by DSAM.
1971We09 (also 1970Ba34): E=3.7-4.9 MeV. Measuréd).
1970TwO01 (also 1969Tw01): E=3.2-5.2 MeV. Measured F, y(6), yw (6), y-ray polarization correlation.

Others..

1977St29: E=8.30 MeV. Measured,ny, W (0).
1973Dal8: E=5.30-6.10 MeV. Measurgd, y(68), W (8). See most details from this study ia,fy).

1968Ma09: E=5 MeV. Measured lifetime of 1643 level.
1959Ly68, 1959H096: E=2.55, 2.878 MeV. Measured lifetilé&@-keV level (1959Ly68). Twa/s reported at 29.4 and 771

(1959H096).
40K Levels
E(evel) J@  T,,* Comments
0 4-
29.4 3- 3.88 nsg5 Ty/2: V(1) (1959Ly68).
800 2- 222 {21
891 5- 0.73 pd4
1643 o0& 0.340us 7 Jit. 1977St29.
1959 2#  0.513 ps28
2047 2- 0.319 p21
2069 3- 0.73 ps24-15
2104 1- 0.58 ps8
2261 3£ 69 fs 10
2290 14 94 fs12
2291 3- 155 fsl7 Jmr. from Adopted Levels. Others: 3-,4 (1979Be41l), (3,4) (18@09), 4(3)
(1970Tw01,1969Tw01).
2397 4- <38 fs
2419 2- 0.73 pd1
2543 7+ Jr adopted Levels.
E(level): very weakly populated in (pyh (1973Dal8).
2576 2+ 155 fsll Jmr. from 1979Be4l. Others: (2,4) (1973Dal8), (2+,4+) in 19809/
2626 0- 215 {37
2731 1 <28 fs
2747 (2,3)- 123 {25
2756 2+ <24 fs Jr. from Adopted Levels. 1d=2,3- (1979Be41).
2785.68 (3,4)- <28fs Jt. from Adopted Levels. 1d=3,4,5 (1979Be41).
2786.25 3+ <38 fs Jr. from Adopted Levels. 1d=2-,3 (1979Be41).
2808 (1,2- 0.16 pg
2879 6+ Populated weakly in (p/n(1973Dal8); also reported by 1977St29.
Jir. from adopted level. Other:r3-4,6 (1973Dal8).
3147 1
4384.03 0O+ T=2.

E(level): from 1977St29.

T From 1979Be41, unless otherwise stated.
* From 1973Da18.
# From DSAM (1979Be41), except as noted. The uncertaintiesparely statistical; 15% systematic uncertainty is
estimated in the evaluation of 1978En02.

@ Above 30-keV level, the assignments are from frp(f) data of 1979Be41, 1971We09 and 1970TwO1.

& Ppositive parity fromy-ray polarization correlation (1970Tw01, 1969TwO01).

V(4OK)
=L U SN A = % Mult® & Comments
294 3 0 4- 29410 100 E,: from 1959H096.
800 2- 29.4 3- 770 100 D(+Q) 0.0  &: from 1970TwO1. Other:

0.003 (1971We09).
A,=-0.091, A4=0.001
(1970TwO1).

Continued on next page (footnotes at end of table)

97



16K21-37

NUCLEAR DATA SHEETS

16K1-37

E: evel

NG

level
Ef

y(“9K) (continued)

7 g % Mult® &%

Comments

891
1643

1959

2047

2069

2104

2261

0+

2+

3+

800
29.4
800

29.4

800

29.4

891

800

29.4

800

29.4
29.4

4- 891 100 D+Q +0.13

2- 843 1@
3- 1613 8L

2- 1159 82 0.005

D(+Q)

3- 1929 12 D+Q +0.113

2- 1247 40 +0.058

D(+Q)

3- 2017 3R 0.002

D(+Q)

4- 2047 22 Q
5- 1178 3 Q

2- 1269 & D+Q -0.2010

3- 2039 5@ D+Q +0.2710

4- 2069 415 D+Q -0.075

2- 1304 2@ +0.306

D(+Q)

3- 2074 T4 Q

3- 2231 83 D(+Q) +0.019

5: Ap=-0.101, A4=0.001
(1971We09).

d: other: 0.002
(1970Tw01), 0.0(8
(1971We09).
A,=+0.331, A4,=+0.011
(1979Be41). POL=-0.75
20 (1970TwO01).

d: other: +0.104
(1970Tw01), +0.1%®
(1971We09).
A,=-0.211, A4,=-0.011
(619798e41).

. or +0.6641. Others:
+0.139 (1970Tw01),
+0.10+5-10 (1971We09).
A»=+0.473, A4=+0.032

1979Be41).

. or +0.094, -5.7.
Others: +0.012
(1970Tw01), +0.0%3 or
-9.020 (1971We09).
A»=-0.122, A4=-0.042
(1979Be41).

Ar,=+0.163, A4,=0.004
(1970TwO01).

A»=-0.187, A4=0.005
(1971We09). Note that
sign of Ay in 1971We09
seems in error since it is
expected to be positive for
aAJ=2, Q transition.

d: from 1970TwO1.
Other:-0.0515
(1971We09).

A,=-0.6910, A4,=+0.0912
(1970TwO01).

o: from 1970Tw01. Other:
+0.2515 (1971We09).
A,=+0.614, A4=-0.015
1970Tw01).

. from 1970Tw01. Other:
-0.07 10 (1971We09).
A,=-0.034, A4,=+0.015
(1970TwO01).

o: from 1970TwO01.
Others: +1.06
(1971We09); +0.05, -0.53,
-1, -4.3 (1979Be41).
A2:-0.12 1, A4=0.00 1
(1970Tw01).

A>=+0.012, A4,=+0.012
(61970Tw01).

. others: +0.05
(1970Tw01), 0.00L0
(1971We09).

A,=+0.443, A4=-0.032
(1979Be41). POL=-0.57
30 (1970Tw01).

Continued on next page (footnotes at end of table)
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16K1-38

NUCLEAR DATA SHEETS

16K51-38

E: evel

NG

Elfevel E EVT

y(“9K) (continued)

% Mult® &%

Comments

2290

2291

2397

2419

2543

2576

2626

1+

7+

2+

0 4- 2261

1959 2+ 331
1643 0+ 647

800 2- 1490

891 5- 1400

0 4- 22901

294  3- 2367

0 4- 2397

800 2- 1619

294  3- 2389

0 4- 2419

891 5- 1652

0 4- 2542
294  3- 2546

2104 1- 522

172 D(+Q) -0.056

6@ D

38 D+Q +0.14

1@

842 D+Q -0.8+35

72 D+Q  +0.254

22  D+Q  -0.3212

79 D+Q

12 D+Q
61  Q(+0) +0.1728

88 22

1222
100  D(+Q)

62 D

J: others: -0.046
(1970Tw01), 0.0
(1971We09).
A>=-0.053, A4=-0.043
(1979Be41).

A,=-0.101, A;=+0.052
(61979Be41).

. others: >+0.3
(1970Tw01), +0.158L5 or
<-3.0 (1971We09), -0.02
5(1973Da18).
A,=-0.052, A4=-0.012
(1979Be41).
A,=+0.1311, A4=-0.1112
(1973Dal8).

o: for J=3. Others: -1.38
(1970Tw01,1971We09),
-0.6 +1-8 (1973Dal8). For
J=4,0=+0.02+30-12 or
+0.673 (1979Be41);
+0.3525 (1970Tw01);
0.0010 (1971We09); -0.02
+9-5 (1973Dal8).
A,=+0.503, A4=-0.074
1979Be41l).

. other: +0.276
(1973Dal8).
A,=+0.213, A4=-0.073
(1979Be41).

J: +2.45 (1973Dal8).
A,=+0.195, A4,=-0.086
(1979Be41).

0: -0.0313 or +2.27.
Others: +0.0% or +1.82
(1973Dal8), +0.030 or
+2.06 (1970Tw01).
A,=+0.323, A4=-0.012
(1979Be41).

0. -0.25 or -2.6. Other:
-0.85 (1973Dal8).
A,=+0.223, A4=+0.033
(61979Be41).

. other: 0.00+15-30
(1973Dal8).
A,=+0.066, A4=-0.137
(1979Be41).

0: +1.0+2-4 for J=5
(1973Dal8).
A,=+0.416, A4=-0.177
(1973Dal8).

d: +0.03+7-4 or -7.6
+13-20. Others: +0.083
(1970Tw01); 0.0
(1973Dal8). For J=4,
0=+0.062 (1970Tw01);
+0.094 (1973Dal8).
A,=-0.131, A4=-0.011
(1979Be41).
A»=-0.014, A4,=+0.034
(1979Be41).

Continued on next page (footnotes at end of table)
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16K21-39

NUCLEAR DATA SHEETS

16K1-39

E: evel g Elfevel E E VT

%

y(“9K) (continued)

Mult. ¥

ot

Comments

800 2- 1826

2731 1 1959 2+ 7™
1643 0+ 1088

800 2- 1931
2747 (2,3- 2069 3- 678

1959 2+ 788

294  3- 2717

0 4- 2747

2756 2+ 800 2- 1956

294  3- 2726

2785.6 (3,4)- 2291 3- 496
891 5- 1896
0 4- 2786

2786.2 3+ 1959 2+ 828
294  3- 2756

2808  (1,2- 800 2- 2008

312

o4

333

68

3L

18

22
8

10¢%

Q

D+Q

D+Q

D+Q

D+Q

D+Q

D+Q
D+Q

-0.097

A;=-0.0914, A4=+0.2116
(1979Be41).

ly: other: 739 (1977St29).
See comment for 732
A2:-0.134, A4=-0.035
(1979Be4l).

ly: other: 43 (1977St29).

d: 0.01 for J=2, -0.1914
or -3.4+13-29 for J=3.
Other: -1.2+8-5 for J=2,
-0.09+18-9 for J=3, +0.36
7 for J=4 (1973Dal8).
A,=+0.303, A4=-0.014
(1979Be41).

0: -0.87 +5-16 for J=2,
-0.18+11-18 for J=3.
Other: -0.09+12-8 for
J=2,-0.278 or -2.8+5-8
for J=3, -0.27+15-9 for
J=4 (1973Dal8).
A,=+0.125, A4,=+0.025
(1979Be41).

0. +0.19+19-26 or -2.1
+13-7 (1979Be41). Other:
-0.027 or -1.7 +5-3 for
J=2 (1973Da18). For J=3,
0=+0.4511 (1979Be41l),
+0.365 (1973Dal8).
A,=+0.384, A4,=+0.014
(1979Be41).

0: 0.0012 or -4.7
+20-144 (1979Be41).
Other: 0.003 (1973Da18).
For J=3,0=-0.47+9-23 or
+5.1 +63-24 (1979Be4l);
-0.52+8-12 (1973Dal8).
A>=-0.023, A4=-0.114
(1979Be41).

d: >+0.09 or<+19 for
J=3,<-0.81 or>+4.9 for
J=4, -0.19+19-34 or -1.8
for J=5.

A,=-0.5813, A4=-0.114
(619798e41).

. from A=-0.449,
A4=-0.119 (1973Dal8).
5. +0.0314 or +1.14
(1979Be41). Other: +0.09
11 (1973Dal8). For J=2,
0=-0.8134 (1979Be41).
A,=+0.432, A4=-0.062
(1979Be41).

0: -0.09 to -2.14 for J=1;
-0.275 or +5.7+24-14 for
J=2 (1973Da18).

Continued on next page (footnotes at end of table)
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16K1-40

NUCLEAR DATA SHEETS

16K51-40

y(“9K) (continued)

[SECIN Eed 7 g % Mult.® & Comments
Ap=+0.072, A4=+0.022
(1973Dal8).
2879 6+ 2543 7+ 3% 6242 3<0.10 (1973Dal8).
891 5- 198% 384 D(+Q) -0.099 & Ap;=-0.0514, A,=-0.06
15 (1973Dal8).
3147 1 1643 0+ 1503 335 D Mult.: A,=-0.379,
A4=-0.1910 (1973Dal8).
800 2- 234% 675° D+Q  +0.12 3: Ap=-0.043, A4=-0.08
3 (1973Dal8).
4384.0 0+ 2731 1 1653  2& (1653/)(1087)(6):
Ap=+0.4219 (1977St29).
2290 1+ 2094  76&° (2094y)(646y)(6):

T From level energy differences.

* From 1979Be41, unless otherwise stated.
a8 From 1973Dal8. The energies are rounded off. The pregiéedhd branching ratios given by 1973Dal8 are most
likely from their (a,ny) experiment.
by reported only by 1977St29 with/£23 8. With this large intensity, this/ should have been seen in the high-
resolution (ny) experiment where only ongray at 770.3053 is reported. Thus thisay is considered as suspect by

the evaluators.
¢ From 1977St29.

Ap=+0.4210 (1977St29).
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10K 1-41 NUCLEAR DATA SHEETS

16K51-41

40Ar (BHett) 1968We09

1968We09: E=17.9 MeV. Measurer{8), FWHM=150 keV, DWBA analysis.
Others:.

1972FaZT: E=35 MeV; measurex( 0) for.

1650 and 4380 levels.

1970Hi06: E=35 MeV. Measured(0) for 0+ analog and antianalog states.
1970N005: analyzed shapes @f6) distributions.

40K evels
E(level) JT L do/dQ (max) mb/st  Comments
o° 4-8&3- 3+5 0.02%
840209 2-&5- 3+5 0.01@
165020 O+ 0.05° Antianalog state (1970Hi06).
196020 2+ 2+4  0.063
229020 0.08
277020 0.18*
308020 0.09
344020 0.08
373020 0.09"
438020 O+ 0 0.6 E(level): analog state.
587020

T From Adopted Levels.

* Read off the differential cross section plots.
# At 20°.

@ At 0°.

& At 25°,

a At 30°.

b At 23°.

¢ Doublet: 0+28.

d Doublet: 800+891.

€ g(0) and DWBA comparisons fit L=1 (1968We09,1970Hi06), rathesnt L=0 shape. The shapes of tbé0)
distributions for the 1650 (antianalog state) and 4380I¢anatate) are in antiphase (1970Hi06,1972FaZT). 1970Hi06
suggested that modifications were needed in the convehtiesaription of thegHe,t) reaction, but 1970No05 pointed
out that the observed(6) shape for antianalog states can be understood on the Hestisictural relation between
analog and antianalog states together with the assumptiarpore charge-exchange mechanism.
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49K 5142 NUCLEAR DATA SHEETS 10K142

40K (y,y):M ossbauer 2000Se01,1965Ru02,1965Hal14

2000Se01, 2002Se12: level populated by synchrotron fadjaneasured § Ty /5.
1965Ru02: measured scattering at.90

1965Hal4: measured absorption; deduced isomer shiftyititie.

Other: 1968Ts01.

40K Levels
E(evel)  JT Typ Comments

0 4-
29.83411 3- 413 nsl2 Ty, from 2000Se01 and 2002Sel2. Other: 4.2r{4965Hal4).

T From Adopted Levels.

V(4OK)
Eled  gr e g E, Comments
29834 3- 0 4- 29.8341 E,: from 2000Se01 and 2002Sel2.
40ca(n,py).(n.p) 1972Di10,1967An07

1972Di10: (p,iy) E=4.85-8.05 MeV. Natural target. Measureg, By, cross sections at 4.85, 5.40, 5.90, 6.45, 7.00, 7.50 and
8.05 MeV.
1967An07: (n,p) E=14.4 MeV. Measured E(p)(8), FWHM=600 keV.

%g%gé{oe; (n,p) E=60-260 MeV. Measureqf), deduced distributions of Gamow-Teller) (AL=0,AS=1AJ=1) strength,
Giant-dipole resonance (GD&$=0), and Giant-spin dipole resonance (GDSH51).

1980Ba50: (n,p) E=2.7-5.5 MeV. Measured

1974Bal6: (n,p) E=2.41-2.86 MeV. Measured

1972F021, 1961Ur03: (n,p) E=5.85 MeV. Measue@®) for 0+30 doublet.

1969Wi12: (n,p) E=14.6 MeV. Measurex(8).

1968Ka05: (n,p) E=14.1 MeV. Measureq0).

1967Mell: (n,p) E=152 MeV. Measured proton spectrum.

1956Da23: (n,p) E=2.557 MeV. Threg/s reported at 30, 767 and 877 from first three excited states.

40K Levels
E(levelf J™  Comments
0 4-
30 3- Total cross section for g.s.+30=365 2ibat E(n)=5.85 MeV (1972F021).
800 2-  Jt 0(6) in 1992Pa06.
891 5-
1644 0+
1959 2+
2048 2-
2070 3-
2103 1-
2261 3+
2290 1+
2291 3-
2397 4-
2419 2-
2558
2577 2+
2626 0-
2757 2+
2808

T From Adopted Levels.
+ g.s.+30, and 800+891 are unresolved in (n,p) (1967An07).
# Level not reported in any other study #K, it is considered as suspect by the evaluators.
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49K 5,-43 NUCLEAR DATA SHEETS 19K 143

V(4OK)
Elev Jo e Jr E do/dQ (mb/sn)¥  Comments
Unplaced 828 0.3211
8702 0.3712
9792 0.3512
13322 0.2510
14342 0.5814
14532 0.4012
16942 0.4012
18812 0.4313
29392 0.3413
34752 0.3313
30 3- 0 4- 302 Ey: from 1956Da23.
800 2- 30 3- 770 17.a7
891 50 4- 891 3.6t
1959 2+ 800 2- 1159 6.6%
30 3- 1929 0.8®
2048 2- 800 2- 1248 1.013
30 3- 2018 0.792
0 4- 2048 0.8612
2070 3- 800 2- 1270 0.522
30 3- 2040 2.07223
0 4- 207G ~1.45
2103 1- 30 3- 20 =0.73
2261 3+ 30 3- 2231 0.632
2290 1+ 1644 0+ 646 0.7%50
2291 3- 0 4- 2291 0.7a3°
2397 4- 30 3- 2367 0.8016
2419 2- 800 2- 1619 1.180
2558 0 4- 2558 0.29
2577 2+ 30 3- 2547 1.569
2626 0- 2103 1- 522 0.385°
2757 2+ 800 2- 1957 0.403
2808 800 2- 2008 1.0312
0 4- 2808 0.7314

* From 1972Di10, at E(n)=7.50 MeV, unless otherwise stat@¥2Dil10 give cross section data at E(n)=4.85, 5.45,
5.90, 6.45, 7.00 and 8.05 MeV also.

a May contain some contribution froffCa.

b At E(n)=5.90 MeV.

¢ At E(n)=7.00 MeV.

d Wide peak at all neutron energies, may have another componen

€ 2070 and 2073 are unresolved.

40ca(poal d,2p),(d,2p) 1990M aZN

1990MazN: (pol d,2p) E=56 MeV: measured ), analyzing powers, FWHM=400 keV.
1988BazW: (pol d,2p) E=650 MeV; measured tensor analyzimgep.
1980StZ0: (d,2p): E=60 MeV. Measurex(0).

40K Levels
E(level) J°
0

800
2300
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16K51-44

NUCLEAR DATA SHEETS

16K51-44

1985Aj03: E=25 MeV. Measured(8), comparison with coupled- channel calculations.

Other:,
91Pi09: E=33 MeV. Measuraai(6), FWHM=100 keV, fits to cross sections included finite rangd eulti-step DWBA. First

four states studied.

19

E(level)

0
315
8005
8915
16428
19598
205515+
209120
226515"
2288 20%
239010
241115
2534157
256615
260615
272415
277420
280720
286520
293820
301715
310015
312015
321615
327215
336015
339120
346515+
351715"
361815+

365320
371515+
378030%
385915+
388315
399515+
4091 15
4190207
423715
427715
433515
437415
445515
450815
4535157
478115

S

4-
3-
2.
5-
2+
1-

1+

10)

6+

1-
2-

40Ca(t,3He) 1985Aj03

40K Levels

L Comments
3+5
3
1+3
5
2

E(level): corresponds to 2047+2070.
0+ E(level): corresponds to 2290+2291.
1+39&
1+39&
1
1+3
(0+2)

E(level): corresponds to 3439+3486.
1+3% Jit. 2-&3- possible.

E(level): corresponds to 3599+3630.
1% E(level): corresponds to 3840+3869.

E(level): corresponds to 4076+4105.
1
1+3

a(0) is not forward peaked.

T Weak group, observed at several angles.

* Unresolved states.
# From Adopted Levels.

@ For 2390+2411.
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49K 5,-45 NUCLEAR DATA SHEETS 19K 145

& g(0) is of unresolved group.

40ca(’Li,’Be)

1979Wi01: E=35 MeV. Measured(6).
1996Wi05: E=490 MeV.
1986NaZW: E=150 MeV.

40K Levels
E(level) J* Comments
15 E(level): 0+30.
850" E(level): 800+891.
1960°
2270 E(level): 2260+2290.
7000F
11006 E(level): T=2 analog of GDR iff°Ca.
T From 1979Wi01.
* From 1996Wi05.
40ca(12c,12N),(13C,13N) 1988V006,1993Be19

1988V006: t2C12N) E=70 MeV/nucleon. Measured(8), FWHM~300 keV. Deduced spin-flip giant resonance.
1993Be19 (also 1989Be50)13C,13N) E=50 MeV/nucleon. Measured energy of the GDR, IAS.

40K Levels
E(level) J# Tyt Comments
of 4-
30 3-
740" 2-
890" 5-
11x10° 4 E(level): wide bump (1988Vo06) interpreted as spinflip ¢ridipole resonance split
into several states ofri30-,1-, and 2-.
12.0x10° 3 3.1 MeV2 E(level): from 1993Bel9. Corresponding energy of GDR968a=19.7 MeV3.

T g.5.+30 and 740+890 are unresolved structures.

tr.
# From Adopted Levels.

41K (n,2n),(n,2ny) 1972Ad01

1972Ad01: (n,2m) E=14.7 MeV. Measured yft).
1979Ha60: (n,2n), (n,2n E=14.9 MeV. Measured cross section andth

40K Levels
E(level) J Ty Comments
of B
30"
850 E(level): doublet 800+890.
1640 294 n23 Ty from 1972Ad01. Other: 0.2¢is 15 (1979Ha60)

T Unresolved doublet.
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16K1-46

NUCLEAR DATA SHEETS

16K51-46

J(*IK g.s.)=3/2+.

1973Wi16 (also thesis by 1973WiYW): E=15 MeV. Measue@), FWHM=15-30 keV, DWBA analysis.

E(level) JT7 L
o 4- 3
30* 3- 3
800 2- 3+l
891 5- 3

T From Adopted Levels.

V(4OK)
E: evel J|7T Elfevel .]7fT Ey
1640 30 1610
41K (p,d) 1973Wi16

40K Levels
c2st Comments
0.5112
0.5311
0.0740 S: for L=3; 0.0123 for L=1.
0.28

* f7/2 orbital assumed for L=3 andyp, orbital for L=1.

# Unresolved structure.

J(*IK g.s.)=3/2+.

41K (d,1) 1973Wi16

1973Wi16 (also thesis by 1973WiYW): E=15 MeV. Measue@), FWHM=15-30 keV, DWBA analysis.

40K Levels
E(level)f J™ c?s* Comments
0 4- 0.619
30 3- 3 0.609
800 2- 3+1 0.0740 S: for L=3, 0.005310 for L=1.
891 5- 3 0.345
1644 0+ 2 0.0&
1959 2+ 2+0 0.02 S: for L=2, 0.0155 for L=0.
~2000 E(level): multiplet.
2260 3+ 2 0.863
2290 1+ 2(+0) 0.02 S: for L=2, 0.1120 for L=0.
238510 2 0.166
2566 10 2 0.072

T From Adopted Levels where uncertainty is not stated.

* From Adopted Levels.

# The following orbitals are assumed for different L transfeg , for L=0, ps/, for L=1, d3, for L=2, 7/, for L=3.
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16K21-47

NUCLEAR DATA SHEETS

16K51-47

Jn(*1Ca g.s.)=7/2-.

41Ca(d,*He) 1979R005

1979R005: E=20 MeV. Measureai0), FWHM=15-20 keV, DWBA analysis.
1975Be45: E=40 MeV. Measurenl(8), FWHM=15-20 keV, DWBA analysis.

T From Adopted Levels.
* Relative values. The absolute spectroscopic factors &¥eld@er with an uncertainty of 20% (1979R005).

40K Levels
E(level) JT L cC2sf
0 4- 2 1.0312
30 3- 2 0.866
800 2- 2 0577
892 5- 2 1.4617
2070 3- 0 0.3@
2398 4- 0 0738
2800  (34)- 0 0.6D23

42Ca(p,3He) 1970Ha10,1970K 013

1970Hal0: E=45 MeV. Measureai(6), deduced T=2 isobaric analog states.
1970K013: E=40 MeV. Measured(8), deduced L-transfers.
1972DeYF: E=41.7 MeV. Measuredl(0).

E(level)

0
1640

2290
437525

Jr

4-
0o+

0+

| —

40K Levels
Comments

Jt. from Adopted Levels.
Jr. 0+ is confirmed by characteristic L=0 shape and is condistéh its

non-population in ¢,d). This state is interpreted as an antianalog state.

Doublet: 2290+2291.

E(level): from 1970Hal0, interpreted as T=2 analogestat
Jrt. from L=0 transfer.
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16K1-48

NUCLEAR DATA SHEETS

16K51-48

1981Sh12: (pol @), (d,a) E=7-10 MeV. Measured(0), tensor analyzing power at AFWHM=15-20 keV.
Other:.
1971Pal6: (dy) E=11.0 MeV. Measuredr(6), FWHM=30=40 keV. About ten groups reported up to about 4 MeX¢itation

energy.

1644, 0+ level was not populated in this reaction which isststent with its interpretation by 1981Sh12 as an an-

42Ca(pol d,a),(d,a) 1981Sh12

40K Levels

tianalog state of 4380, 0+ level fPAr.

E(level) J%¥ Comments

0 UNNATURAL <Too> =-0.5725.

295 NATURAL <Tpo> =+0.6728.

8005 UNNATURAL <Too> =-0.4722.

8885

19595 NATURAL <Too> =+0.7118.

20495 UNNATURAL <Tpo> =-0.2921.

22625 UNNATURAL <Too> =-1.0117.

22895" E(level): possibly 2290+2291.

24005 UNNATURAL <Tpo> =-0.8712.

24135 UNNATURAL <Too> =-1.1418.

25455 UNNATURAL <Tpo> =-0.4514.

25745

26345 0- Jt. from Adopted Levels.
<Too> =-1.5024.

274751 E(level): possibly 2748+2756.

27985" E(level): possibly 2786+2787.

28115

29905 UNNATURAL <Tpo> =-0.0123.

30335 UNNATURAL <Too> =-0.0418.

3096 107 E(level): possibly 3100+3110.

312510

3156107 E(level): possibly 3146+3154.

323610 UNNATURAL <Too> =+0.2930.

329310 UNNATURAL <Tpo> =-0.1927.

336910

338910 UNNATURAL <Tpo> =+0.1722.

341510

344810 UNNATURAL <Tpo> =-0.4518.

349110 UNNATURAL <Too> =+0.2513.

356810  (NATURAL) <Too> =+0.6427.

3618107 UNNATURAL <Tpo> =-0.4723.
E(level): possibly 3599+3630.

368210

371010 (UNNATURAL)  <Tpo> =-0.1028.

373710 UNNATURAL <Tpo> =-0.26.

377010 (UNNATURAL)  <Tpo> =+0.17.

379710 UNNATURAL <Tpp> =-0.5425.

382110 UNNATURAL <To0> =0.0020.

386910  (NATURAL) <Top> =+0.93.

3892107 E(level): possibly 3888+3902.
<Too> =+0.65.

392110 (UNNATURAL)  <Tpo> =+0.4728.

399610 UNNATURAL <Tpo>=-0.13.

403310 (UNNATURAL) <Tpo> =-1.23.

407110 <Tpp> =-0.7919.

411810 UNNATURAL <Too> =+0.0715.

415410 (UNNATURAL)  <Tyo> =-0.0510.

418110

Continued on next page (footnotes at end of table)
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16K21-49

NUCLEAR DATA SHEETS

16K1-49

40K Levels (continued)

E(level) J%¥ Comments
421710 UNNATURAL <Tpo> =+0.44.
425510 (UNNATURAL)  <Top> =-0.3025.
431010 UNNATURAL <Tpp> =-0.6019.
4362107 UNNATURAL <Tp0> =-0.2126.
E(level): possibly 4352+4366.
4398107 (UNNATURAL)  <Top> =-0.2219.
E(level): possibly 4384+4396.
447010 NOT 0- <Tpo> =+0.4216.
453510 UNNATURAL <Tpo> =-0.0475.
459010 UNNATURAL <Tpo> =+0.1114.
466310 UNNATURAL <Tpo> =-0.2211.
469710 UNNATURAL <T0> =-0.53.
474910
476210 (UNNATURAL)  <Tpo> =-0.0321.
478610 (UNNATURAL)  <Top> =-0.3826.
482710 UNNATURAL <Tpo> =+0.3010.
484810
4873107 E(level): possibly 4874+4876.
493010 UNNATURAL <Tp0> =+0.389.
494210 (UNNATURAL)  <Tpo> =-0.1528.
499510 UNNATURAL <To0> =-0.74.
503010
506810 UNNATURAL <To0> =-0.6616.
5111107 UNNATURAL <Tpo> =-0.2109.
E(level): possibly 5112+5132.
516910
521210 UNNATURAL <Tp0> =-0.3613.

T Unresolved multiplet.

* From average tensor analyzing powetsTpo>) at 4, averaged over 4 or 5 (in some cases 3) energies. Except for

2633 and 4033 levels&30- is not allowed by the measuredTyo>. In most cases of unnatural parityz=R- when

combined with restrictions from other experiments.
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49K .50 NUCLEAR DATA SHEETS 16K21-50

(HI xny) 1977Eg01,1981He20

1977Eg01:2%Mg(180,npy) E=34 MeV. Measured £ ly, w, y(6), y(lin pol).

1981He20:27Al(19F,apny) E=70 MeV. Measured £ ly, W, y(6).

Others:.

1991Ja1127Al(160,n2p/) E=60 MeV. Measured lifetime of 892, 2543 and 4366 levels dnoil-distance method (RDM).

1990Ki04: 27Al(13C,y) E=39.7 MeV. Measured continuum y(6); deduced GDR parameters and strength function.

1981Le19:2*Mg(*80,npy) E=36 MeV. Measured/(8,H) by recoil into gas, deduced g factor of 2543 level.

1976B021, 1975B04427Al(1%0,n2p/) E=30-35 MeV;28Si(14N,2py) E=38 MeV: 2*Mg(1°F,n2py) E=42 MeV. Measureq(6,H),
deduced g factor of 2543 level and hyperfine perturbations.

1976Ra05:27Al(160,n2p)) E=32.5 MeV. Measured(6,t) for recoil in vacuum, deduced lifetime of 2543 level angpérfine

deorientation.
1976Ke02:27Al(160,n2p/) E=32.5-44 MeV. Measured, lifetimes by recoil-distance method.

4K Levels
E(level) Jrt Ty Comments
0.0 4@
30 3@
891.4515  5- 2.3 ps10
2542.7717 7+ 1.10 ns7 Ty/ot others: 1.10 n8 (1976Ke02); 1.10 n§, 1.06 ns7 (apparent half-lives at 55

and 0, respectively,1976Ra05).
g=0.6315 (1981Le19), +0.590 (1976B021), +0.490 (1975B044).

2879.0122 6+
4365.64 (8+) 0.36 psl4 Ty the uncertainty may be larger since lifetime of the 436&llés comparable to

the stopping time in the tantalum stopper. Othef.7 ps (1977Eg01).

4875.64 9+ <0.7 p¢
6227.05 (8,10)- <1.4 p¢
7472.45 (9-,11-) E(level): level from 1981He20 only.

T From y(8) and y(lin pol) data.

* From RDM (1991Ja11), unless otherwise stated.
# From DSA (1977Eg01).

@ From Adopted Levels.

V(4OK)
A, A4 and POL are from 1977Eg01, unless otherwise stated.
Ejevel Jr Eled T = Iyt Mult. 5t Comments
Unplaced 810.3
916.56
939.95
1329.114
1526.94
2267.98
2790.49

891.45 5- 30 3- 861 <1

0.0 4- 891.4616 1003 M1+E2 +0.0998 J: other: +0.07010
(1981He20).
A»=-0.0919, A4=0,
POL=-0.433,

2542.77 7+ 891.45 5- 1651.22 78.018 M2(+E3) -0.013 d: other: -0.32
(1981He20).
A,=+0.30113, A4=-0.105
15, POL=-0.525.

0.0 4- 2542.63 9.85 E3(+M4) +0.107 d: from 1981He20. Data
of 1977Eg01 consistent
with pure E3.
Ao=+0.463, A4=0,
POL=+0.8319.

Continued on next page (footnotes at end of table)
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16K1-51

NUCLEAR DATA SHEETS

16K51-51

y(“9K) (continued)

Elev Jr Eleve Jr E,’ ' Mult. 5t Comments
A,=+0.504, A4=+0.064
(1981He20).
2879.01 6+ 2542.77 7+ 336.1 1053 D(+Q)  +0.012  &: other: -0.01520
(1981He20).
A2=-O.193, A4:O,
POL=-0.223,
891.45  5- 1987.% 547  D(Q)  -0.054  A;=0.345 A4=0,
POL=+0.43,
43656  (8+) 2879.01 6+ 14868 3511 A2=+0.95, A4=-0.54.
2542.77 7+ 1822.8 194
48756 9+ 43656  (8+) 50910 103
2542.77 7+ 2332.8  18.020 E2 Ay=+0.355, A4=-0.195,
POL=+0.517.
6227.0  (8,10)- 4875.6 9+ 1351.38 12.010 E1(+M2) -0.075  &: from 1981He20.
A2=-0.193, A4=0,
POL=+0.295.
43656  (8+) 1861 <0.6
2542.77 T+ 3684 <0.25
74724 (9-11) 6227.0 (8,10)- 1245.22 D+Q +0.137  E,: from 1981He20.y not

T From 1977EQ01, unless stated otherwise.

reported by 1977Eg01.
A,=-0.085, A,=0
(1981He20).
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49Ca-1 NUCLEAR DATA SHEETS 20Ca1

Adopted L evels, Gammas

Q(B)=-14323.028; S(n)=15643.219; S(p)=8328.2D: Q(a)=-7039.6521  2003Au03

Additional details of data for resonances in different teas can be found in the following datasets:.

36Ar(ar,y):resonances: 24 resonances from(Eab)=5486 to 13330 (excitation energy 4fCa=11978-19038).

3% (p,y): excitation energies ang-decays for about 160 resonances.

3% (p.p),(pa):resonances: 267 resonances from E(p)(lab)=1102-66&Mg#on energy irf°Ca=9403-14680).

40Ca(p,m),(p,2p):resonances: two resonances with excitationgége(in4°Ca) at 11700 and 12300.

Other reactions (giant resonances, properties of compaunkbus, reaction mechanism, etc.):.

12¢(28si,X) or 28si(12C,X): 2002R035, 1995Na09, 1986Ha33, 1983Ra26, 197908¥0AI02, 1979Ba49, 1973H037: reaction
mechanisms.

24Mg(:I'GO,X): 1991F008, 1985Sall, 1981Nu02, 1980Sa31, 1980S&8PPA08, 1979Le02, 1979CIl02, 1973H037.

27A1(160,1): 1982AW01, 1981AW02: reaction mechanism.

39K (p,p),(pa):resonances: 1987WaZl, 1990Bu02, 1970De30: see dataset.

40ca0Ca,X): 1997Sc40: giant quadrupole resonance.

40Ca(pyr): 1983Sh31: E=190 MeV. Measurexd

40Ca(p,m),(p,2p):resonances: 2001Sc25: see dataset.

Photonuclear reactions*°Ca(y,n),(y,p).(v,2n),(,pn), etc: 1974Br15, 1972Br58, 1971Sh23, 1971Is06, 1983GA966AN03,
1964Ba24.

40Ca(y,m): 2002Kr02: deduced DELTA resonance. Others: 1988St1220812.

40ca(e,X): 1976Zi02.

40Ca(u—,v): 2003P0o09: photon asymmetry measured in radiative muptue=in“°Ca.

40Ca(r+,K+): 1991Pi07.

40ca(K,m): 1981Bel7, 1989Tal6: hypernuclear production.

40Ca(p-bar,X): 2002Ha01, 2001Tr23, 2001Tr19: measuredm@ntbnic x-rays.

40Ca(p-bar,p-bar): 1984Ga32.

40Ca(p,np): 1984Ah04 (also 1983AhZY): deduced neutron htiees.

40ca(pol p,pol n): 1986Wa28: deduced spin-flip probability.

40CaNe 1%00q): 1986Sh30.

Hyperfine structure, isotope shifts, nuclear radius measants: 2000Mul?7, 2000Ga58, 1995Ku41, 1993Si20, 1992Ve02
1992Ma20, 1991As06, 1990Go10, 1984Va08, 1983L0ol13, 1982Ay1982Anl15, 1980Bel3, 1979KI01, 1978Br31,

1976Ne08.
Mesic atoms: 1983Ku10, 1981Wo002, 1980P001, 1979Ba07,Kie1d, 1970Ma26, 1970Ku03, 1966C002.

Mesic atoms, in most studies, deduced isotope shifts, m@atn square radius.

1983Kul10, 1980P001, 1979Ba07, 1970Ku03: measured pioragx

1981W002, 1970Ma26, 1966C002: measured muonic X rays.

1971Ku08: measured kaonic x rays.

Giant (dipole, quadrupole and octupole) resonances: sgasiic scattering dataset®Ca(e,&); (rr*,rt),(r,m'); (p,p).(pol
p.p); (d.d),(pol d,d); (PHe2He); (a,a’); (HIHI).

In XREF column, level population indicated by letter Z or fers to the following level energies in different reactions

41Tj gp decay (80.4 ms): 0, 3352.62, 3736.69, 3904.

44y ea decay (111 ms): 0.

14N (28si,d): 6930, 8098.

36Ar(”Li,t): 3900, 5265, 5615, 6290, 6525, 7010.

36Ar(160,12C): 3353, 3900, 5250, 6900, 9900, 12400.

40Ca(p,m),(p,2p):resonances: 11700, 12300.

40Ca(t,t),(pol t,t): 0.

Inelastic scattering: 0, 3740, 3900, 4490, 5900, 6290, 58980, 7300. Giant resonances at 7.8, 10.7, 14.0, 17.6 aiheX6

42ca(%0,180): 0.

40ca Levels
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49C a2 NUCLEAR DATA SHEETS 2002

Cross Reference (XREF) Flags

A 4K B~ decay (1.24810°y) M “40Ca(n),(pol n,d) Y  40Ca@rt, ), (m, )
B “0Sce decay (182.3 ms) N 4%Ca(n,iy) Z  *ITi ep decay (80.4 ms)
¢ 3%2si2ca) 0 “ca(p,p).(pol p.g) AL 4V ex decay (111 ms)
D 3BAr(a,y):resonances P “OCa(p.py) AB  1%N(28si,d)

E  35Ar(5Li,d) Q  “ca(dd).(pol d,d) AC 3Ar("Lit)

F  S38Ar(He,n) R “0CalHe?H¢e) AD  3BAr(16012¢)

G 3%(p,y) s  “ca(@,a’) AE  40Ca(p,m),(p,2p):resonances
H 3%(p,p).(pa):resonances T “40Ca(.a'y) AF  40Ca(t,t),(pol t,t)

I 39%(d,n) U “ca(d,) AG Inelastic scattering

J  3%(%He,d),BHe,dy) v “4calHeq) AH  “42Ca(%0180)

K “Ocay.y) W “2Ca(p,b)

L “Ca(e,d X (Hlxny)

Nuclear Level Sequences

4p-4h, 0+ band. Q(transition)=0.7¥ from life-time data; corresponds {8,~0.27.

y sequence based on 8+.

3+ band.

Kr=0- band (2004To07) (?). This band proposed (2004To07) astagy of 4p-4h band based on 3353,0+ state;
the 1-, 3- and 5- members of this band are proposed at 5908286, 3- or 6580, 3-; and 7399, (5-), respectively.
However, 7399 level is assigned (5+) in another in-bgaray study. Assignment of (7-) by 2004To07 for 9033
level is inconsistent with L(p/p=5 for a 90295 group andy’s to 3- and 4- states seen inyp, The 7- assignment
is only possible if 9033 level in 2004To07 is different fron®@32 seen in other reactions.

E SD band (20011d01,2003Ch22). Q(transition)=1130over the whole band; 1.8%46-33 for high-spin states; 1.18
14 for low-spin states (2003Ch22). Q(transition)=1889-29 (20011d01). Q(transition) from 20011d01
corresponds t@,=0.59+11-7. Configuration=8p-8h defined by3*v3*, where superscripts are the number of
protons and neutrons occupying the N=3j intruder orbital.

o0 w>

Seq. E(level) J Torr# XREF Comments
0.0 0+ STABLE ABCDEFG IJKLMNOPQRSTUVWXY Double 3 decay ) is possible, but only
limits have been set on half-life from
measurements.

Tyt experimental limits from & decay

(2001Be79,1999Be64)>3.0x 1071 y for
0-neutrino mode;>5.9x 10?1 y for 2-neutrino

mode.
Jit. L(a,a’)=L(®He,n)=L(p,t)=0.
Adopted (1977En02) neutron pickup
spectroscopic factor=0.8% (L=3).

A 3352.629 0+ 2.16 ns6 C EFG IJ LMNOPQRS UVWXY Jit L(a,a’)=L(3He,n)=L(p,)=0; EO
excitation in (e,8.
Adopted (1977En02) neutron pickup
spectroscopic factor=0.01 (L=3).
Adopted (1977En02) proton stripping
spectroscopic facter0.7 (L=2).

3736.695 3- 47 ps6 BC E G IJ LMNOPQRSTUVWXY u=+1.6533 (1989Ral7,1979Ni04).

u: from tilted-foil hyperfine field IPAC in
(a,a’)(1979Ni04). Others: +1.8 (recoil into
gas in @,a’),1976Ja16); 1.580 (IMPAC,
relative to G-factor for 4491 level in
(ar,a),1987Ma25).
Jit. L(a,a’)=L(®He,n)=L(p,t)=3; E3
excitation in (e,8.
Adopted (1977En02) neutron pickup
spectroscopic factor=0.14 (L=0), 0.4813
L=2).
,(Adoygted (1977En02) proton stripping
spectroscopic factor=0.01 (L=1), 0.556
(L=3).

Continued on next page (footnotes at end of table)
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49Ca,-3 NUCLEAR DATA SHEETS 20Ca03

40Ca Levels (continued)

Seq. E(level) J Torr#* XREF Comments

3904.383 2+ 34 fs2 C EFG IJKLMNOPQ ST WXY Jmt L(a,a’)=L(3He,n)=L(p,))=2; E2
excitation in (e,8 and {,y)
Adopted (1977En02) neutron stripping
spectroscopic facter0.2 (L=2).
4491.434 5- 295 ps5 BC E G IJ LMNOPQRSTUVWXY u=+2.65 (1989Ral7,1974Hel3).
Ji. L(a,a”)=L(p,t)=5; E5 excitation in (e/&
u: iPAD method in (p,py)(1974Hel3).
Adopted (1977En02) neutron pickup
spectroscopic factor=0.98 (L=2).
Adopted (1977En02) proton stripping
spectroscopic factor=0.89 (L=3).
E 5211.5617 O+ 1.1 ps2 CeG j NOP wx  Jm L(p,t)=L(5Li,d)=0.
5248.795 2+ 0.11 ps3 c NOP RS WX  Jm L(p,t)=L(CLi,d)=2; E2 excitation in (/3.
A 5278.806 4+ 0.230 ps35 c E NOP S X Jm L(BLi,d)=4; y(6) in (HI,xny).
53495 t W
5613.523 4- 0.67 ps10 Bc G IJ NOP TUV X  Jmt y(B) in (HI,xny). But (pol p,p) gives 2+.
Adopted (1977En02) neutron pickup
spectroscopic factor=0.713 (L=2).
Adopted (1977En02) proton stripping
spectroscopic factor=0.910 (L= )
E 5629.416 2+ 53 fs12 c EG KL NOP RST WX Jit. L(p,t)=2; E2 excitation in (e/&
Ref: L: 5610.
5902.637 1- 18 fs3 CEG IJKL NOP S VW Jrt. L(p,t)=L(BLi,d)=1.
2004To07 propose this as 1- member of

Kr=0- band. .
Adopted (1977En02) neutron pickup
spectroscopic facter0.01 (L=2).
Adopted (1977En02) proton stripping
spectroscopic factor=0.05 (L=1), <0.13
(L=3).
Ref: C: 5900.

6025.475 2- 0.15 ps3 e GIJ NOP s UVw Jrt. L(d,n)=1+3; (pol p,p).
Adopted (1977En02) neutron pickup
spectroscopic factor=0.14} (L=2).
Adopted (1977En02) proton stripping
spectroscopic factor=0.05 (L=1), 0.244
(L=3).

C 6029.716 3+ 0.38 ps7 e G NP s wX Jm L(5Li,d)=3.

6160 (3-) L ST Jr L(a,a’)=(3).
Ref: S: 2.
Ref: T: 6100.

6285.154 3- 0.34 ps5 CEGIJLNOPRST VW Y Jmt L(a,a’)=L(p,t)=L(tLi,d)=3.
2004To07 propose this as possible (3-)

member of Kr=0- band
Adopted (1977En02) neutron pickup

spectroscopic factor=0.05 (L=2).
Adopted (1977En02) proton stripping
spectroscopic factor=0.50 (L=1), <0.1
L=3).

6422.410 (2+) 9fsl K 0 Sm E)Z excitation in {,y).

6507.8713 4+ 125 fs24 cEG NOP S WX  Jm L(p,t)=L(5Li,d)=4.

E 6542.809 4+ 125 fs24 cEG NoP S X Jm L(BLi,d)=4.

Ref: N: 2.
Ref: S: 2.

6582.4710  3- 0.17 ps3 Bc E G IJ L NOP RSTUVW Y Jit L(a,a’)=L(p,t)=L(5Li,d)=3.
2004T007 propose this as possible (3-)

mber of K=0-
Adopted (1977En02) neutron pickup

spectroscopic factor=0.04 (L=0), 0.244
(L=2).

>

[0]
QQ
[ SR SR )

=

=

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS z218Ca20_4

Seq.

40Ca Levels (continued)

E(level) J Torr#* XREF Comments

Adopted (1977En02) proton stripping
spectroscopic factor=0.18 (L=1), <0.2
(L=3).

Ref: N: ?.

Ref: T: 6560.

6750.417 2- 135 fs25 EGIJ NOP S UVW Y Jm (pol p,p); but LELI,d)=2 gives 2+
Adopted (1977En02) neutron pickup
spectroscopic factor=0.20 (L=2).
Adopted (1977En02) proton stripping
spectroscopic factor=0.15 (L=1), 0.448

(L=3).
Ref: S: 2.

6908.708 2+ 2.35 fs30 c EG KL NOP W Ji. L(p,t)=L(8Li,d)=L(p,p))=2.

6930.23 6+ 0.34 pst+9-17 c E j  NOP w X Jmr L(OLi,d)=6; y(6) in (HI,xny).

6931.296 3- 1.4 ps6 c G jLNO rstuv Jit. (3-,4+) fromy's to 2+, 4- and 5-; (1:6)-
from L(PHe a)=2.

6938.018 (1-t0o 5-) 0.42 fs17 c P rstu Jit yto 3-.

6950.487 1- 0.95 fs4 c FG IJKL NOP stuVW Jit L(p,t)=L(®He,n)=1.
Adopted (1977En02) neutron pickup
spectroscopic factor=0.05 (L=2).
Adopted (1977En02) proton stripping
spectroscopic factor=0.4D (L=1), <0.5
(L=3).

7100 (2+) L

7113.110 1- 55 fs28 G ij P W Jit. L(p,t)=0+2 gives (3,4)-.

7113.735 4- 76 fs30 G ij 0P S UVw Jit. L(p,t)=(3); L(p,p)=5; y-decay modes.
Ref: S: 7120.

7239.078 (3-4,5-) 0.10 pS G oP Jit /s to 3- and 5-.

7277.828 (2,3)+ 49 fs35 c G oP Jm y to 3-.

7300.6711 O+ 118 fs35 cEG P S W Jit. L(a,a’)=L(p,t)=L(5Li,d)=0.

7397.210 (5+) 0.47 psl4 0P X Jit y to 4+, 2004To07 proposed this as (5-)
member of K=0- band.

7421.915 (2+to 6+)  0.20 psl4 oP W JIT y to 4+.

7446.236 (3,4)+ 0.14 ps5 G opP W JIT y to 2+.

7466.357 2+ 7.6 fs40 EG OP ST W Jir. L(p,b)=2.
Ref: S: 2.
Ref: T: 7500.

7481 G

7532.265 2- 0.16 ps3 GIJ 0P v Jit. L(3He,d)=1; LeHea)=2; L(p,¢)=3; not
3- from (py); not 4- fromy decay modes.

7561.177 4+ 0.14 ps4 EG 0PQ S W Jrr. L(BLi,d)=4.
Ref: S: 2.

7623.118 (2-,3,4+) 0.11 ps8 G oP W Jit. y's to 2+ and 4-; but L(p,t)=0.
Ref: W: 2.

7658.235 4- <10 fs B G iJ 0P uVw T=1.
Jit. log ft=3.3 from 4-.

7676.65 (6+) 0.21 ps5 G i 0P u X Jit. y(0) in (HI,xny).

7694.084 3- <10 fs G IJ 0P s uVW T=1.
Jrt L(d,n)=1; y's to 3- and 4-.

7701.84 0+ 0.20 ps5 EG 0 s W Jrr. L(BLi,d)=0.

7769.410 (3,4,5-) 166 fs35 G oP W Jit y's to 3- and 4-.

7814.76 0+ F 0oP W Jit. L(3He,n)=0.

7870 (3-) E Jrt. L(BLi,d)=3.

7872.189 2+ 2.0fs2 EG KL OP S W Jit L(p,H)=2; 2+,4+ in V).
Ref: E: 7900.

7928.4210 4+ 49 fs35 G 1 OPrS W Jrt L(a,a’)=4.

7972.5 K 3)- c r W Jit L(d,n)=1.

7974.48 (6+) G X

7976.553 2+ 21 fs21 c I 0P r W Jit. y's to 0+ and 4+.

Continued on next page (footnotes at end of table)
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40Ca Levels (continued)

Seq. E(level) J Torr#* XREF Comments
8018.810 0+ c oP W Jt. L(p,t)=0.
8051.86 0
8091.6117 2+ 3.0 fs2 CEFG K 0P S W Jit. L(a,a’)=2; E2 excitation in y,y); but
L(p,t)=4.
Ref: E: 8050.
Ref: F: 8050.
B 8098.97 8+ 12.5 psl7 c X  Jm AJ=2, E2y to 6+.
8113.25 1(-) 38 fs17 cE iK 0P WX Jrt. dipole excitation in y,y'); L(5Li,d)=1.
Ref: E: 8150.
8134.7710  (2-,3,4+) <28 fs c Gi 03 Jit y's to 2+ and 4-.
8187.58 (3,4,5-) <17 fs G i 0P W Jt yto 3-.
8195.96 0 W
82711 (< 3)- 1J 0P S Jrt L(d,n)=1; ys to 1- and 2-.
Ref: S: 2.
82761 0+ EF oP W Jit. L(p,t)=L(®He,n)=0. But LFLi,d)=4 is
also suggested for a 8270 group.
8323.168 (1-,2+) 55 fs20 c G 0P Jit. y's to 0+ and 3-.
8338.03 (2+ to 5-) c G 0 W Jir. from (p,y).
8358.96 (0,1,2)- 100 fs25 c 1J 0P Jr. L(d,n)=1; y to 1-; RUL.
83645 (3-to 7-) P Jit y to 5-.
8373.9415 4+ EG 0 s W Je L(a,a’)=L(p,t)=4.
Ref: E: 8380.
8424.8111  2- <17 fs GIJL QP uVv T=1.
Jit. M2 excitation in (e,6.
8439.05 0+ EfG j 0P r W Jit. L(p,t)=0.
Ref: E: 2.
8484.0213 0O+ 24 fs14 G j OPr uW Jit. L(p,t)=0.
85404 (1,2+) 14 fsl14 e P uv Jit. y to 0+,
8551.17 5- <17 fs e IJL OP uvli T=1.
Jir. L(p,t)=5.
Ref: L: 8500.
8578.809 2+ 4.9 fs6 ceG K OP s w Jit. E2 excitation in ¢,y).
85872 (2+,3) ce P s w Ji. y/'s to 2+, 2- and 4+.
8631 5 03
8665.38 1- I 0P Jir. L(d,n)=1; y to O+.
Ref: P: 8670.
8678.2910 4+ 40 fs35 G P W Jt. L(p,t)=4.
87011 (6-) X  Jt ysto 4- and 5-.
87178 P
8748.229 2+ 6.9 fs14 eGiK 0P T Jit. E2 excitation in ¢,y).
Ref: P: 8756.
Ref: T: 8700.
8764.186 3- c Gi P W Jt. L(p,t)=3.
Ref: P: 8769.
88107 (2+) ce 0P S Jt. L(a,a)=2.
Ref: P: 8819.
8850.69 (6,7,8)- I 03 W Jr L(p,p)=7.
Ref: P: 8860.
8909.09 0 W
8934.817 2+ EGi P Jm L(5Li,d)=2.
Ref: P: 8922.
C 8935.89 (7+) X
8938.49 0+ i 0P Uw Jit. L(p,t)=0.
Ref: P: 8949.
Ref: U: 2.
89805 (5,6,7)+ 0 Uw Jr. L(p,p)=6.
Ref: U: 2.
8982.55 2+ 8.3 fsl14 ik qSUw Jrit. E2 excitation in ¢,y).
Ref: S: 8970.

Continued on next page (footnotes at end of table)
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40Ca Levels (continued)

Seq. E(level) J Torr#* XREF Comments
Ref: U: 2.
8994.5011  (1-,24) G i 0Pq W Jit. y's to O+ and 3-.
Ref: P: 9011.
9031.93 4- G 0 VW Jit y's to 3- and 5-; L(p,)=5. 2004To07

propose (7-) for this level, but's to 3- and 4-
states are inconsistent with this assignment.

D 90331 (7-) X E(level): it is possible that this level is the
same as the 9031.9 seen in other reactions
and the 454 reported by 2004To07 could
correspond to 4540y2in (p,y). But the most
intense 3418 from 9031.9 level is not
reported by 2004To07.

9050.110 0
9080.311 0 v
9091.706  3- ¢ j o w  T=(0).
Jit y's to 1-, 2+, 2-, 3- and 4+.
9135.665  (3)- eGIj O vw  T=0.
Jit y's to 1- and 4+; L(d,n)=1; BHea)=2.
9162.111 e j 0 W
9185.312 j 0
9209.773  (1,2,3)- G 0 v T=0.
Jit. y's to 1- and 3-.
9226.695 (1-,2,3-) e Gi ) v Jit. y's to 1- and 3-.
9227.437  (1,24) G i o v JIT y's to 0+ and 2-.
9246.012  (6,7,9)- E 0 w  Jm L(p,p)=7. But LELi,d)=6 for a 9240
group.
9274.512 0 W
93045 o+ W Jm L(p,H=0.
A 930528 (8+) X
9362.546 3- B EG j S w T=0.
Jrt. log ft=5.4 from 4-;y's to 2+ and 4-.
Ref: S: 9340.
9377.82 G j o w
9388.2019 2+ G j Jit y's to O+ and 4+.
9395.73 (3-,4+) G Ij Ref: I: 9408.
9404.8519 2- 0.14 keV GHIj T=1.
Jit y's to O+ and 3-.
Ref: I: 9408.
9406.46 0+ FG j W T=1.
Ref: F: 9380.
9412.42 G Ij o Ref: I: 9408.
9418.82 3- B GIj o T=1.
Jit. log ft=5.6 from 4-;y's to 1 and 4-.
Ref: 1: 9408.
9429.115  (3,4)- B G Ij v T=0.
Jit. log ft=5.5 from 4-;y's to 3-, 4- and 5-.
Ref: I: 9431.
9432.4618 1- 0.23 keV GHIj v T=1.
Jit. y's to 0+, 2+ and 2-.
Ref: I: 9431.
9453.955 3- 0.09 keV B GHIj 0 v T=0.
Jrt. log ft=5.2 from 4-; L(d,n)=1;y's to O+
and 4-.
Ref: O: 2.
9500.015  (2+) E G s Jrt L(SLi,d)=2.
9536.3516  (3,4)+ G
9537.95 1- 0.4 keV GHI 0 Ref: O: 2.
95645 (2+) F W T=(1).

Jit. L(3He,n)=2.

Continued on next page (footnotes at end of table)
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NCayy7 NUCLEAR DATA SHEETS RCay7
40Ca Levels (continued)
Seq. E(level) J Torr#* XREF Comments
Ref: F: 9600.
9603.04 3- B GHi T vw T=1.
Jrt. log ft=5.6 from 4-;y's to 3- and 4-.
Ref: T: 9600.
9604.64 1- 0.19 keV5 GHi K VW T=1.
Jit. y's to O+, 2+ and 2-.
9640.897 2- G vW T=1.
Jit. y's to 0+, 1-, 2+ and 3-.
9655.69 (1,2+) G o v
9662.32 (< 3)- GHi o VW T 1.8/(J(3+1)) keV.
9668.718 3- E G iJ \ T=1.
Jit. y's to 2+, 2- and 5-.
9779.477 3 G T=1.
Jit. y/'s to 2+, 4+ and 4-.
9785.32 1,2+) G Jit. y's to 0+ and 2+.
9802.27 (1,2,3)- GH I 1.8/(J(J+1)) keV.
9811.12 (3,4,5-) B G Jit log ft=6.1 from 4-.
9829.5416 (1- to 4+) B G Jit. log ft=6.6 from 4-.
9835.0819 (2+ to 5-) B G Jit. log ft=6.6 from 4-.
E 9853.58 (8+)
98545417  (1,2,3)- GH M 1.7/(3(3+1)) keV.
9859.73 (4,5,6)- G
9865.1511 1 0.100 keVv24 de G K T=1.
Jit. y's to 0+,1- and 2+.
9869.34 1+ 0.90 keVv21l de G KL 0 S Jit. y's to O+ and 2+; M1 excitation in (€)e
But L(6Li,d)=2 for 9870 group.
Ref: S: 9870.
9898.63 G L
9921.42 (3,4,5-) B eG Jit log ft=6.3 from 4-; (1-:5-) from (@)
9939.82 e G
9954.009 4+ B eG T=0.
Jit. log ft=7.7 from 4-;y's to 3- and 5-.
9977.2017 (3,4,5) B eG Jit. log ft=7.0 from 4-.
9993.715 G
10040549  (2-,3-) Gi u T=1.
Jit y's to 1- and 4-.
10045.75 (3-t0 7-) Gi u
10049.387 4- B G i uv T=1.
Jit. log ft=6.3 from 4-;y's to 2-, 3- and 5-.
10058.03 e G i o uv
100652 (1-,2+) e ° T=0.
Jrt. L(8Li,d)=2 for a 10080 group.
10080.72 e G S u
10130.7019  (3-,4+) B G u T=0.
Jit. log ft=6.7 from 4-.
101547 (3-,4+,5-) B E T=0.
Jrt. log ft=7.3 from 4-; LELi,d)=5.
101937 (3-,4+,5-) B T=0.
Jit. log ft=7.5 from 4-.
10199.24 1) 0.27 keV GH T=0.
10205.18 G
10210.62 (3,4)- B G v Jit. log ft=5.7 from 4-.
10232.87 G
10262.5310 3- 0.4 keV G T=0+1.
Jit y's to 0+, 1-, 2+ and 3-.
10267.75 1- GH T=0.
10274.83  (3,4,5)+ G
10277.92 (1-) 1.1 keV GH 0 T=0.

Continued on next page (footnotes at end of table)

119



30Cay,-8

NUCLEAR DATA SHEETS

50Ca,-8

Seq.

40Ca Levels (continued)

E(level) J Torr#* XREF Comments
10285.03 1- GH 0
10318.84 1+ 26 eV7 D G KL O T=1.
Jit. M1 excitation in (e,8.
10333.75 (3-) B GH 0 s T=0.
Jit log ft=7.1 from 4-.
Ref: O: 2.
Ref: S: 10340.
10358.615 E G Jrt. L(BLi,d)=8.
Ref: E: 10340.
10361.515  3- 3.9 keV B G T=0.
Jit log ft=7.2 from 4-.
10362.65 1- H
10364.65 1- H
10376.65 1- GH
10383.9016  (1-,2+) G T=0.
10415.066 3 G T=1.
10420.25 1- GH T=0.
10430.5819 NATURAL G T=0.
10443.45 2- GH Ref: y: 10441.4.
10443.92 3- 0.44 keV B G T=0.
Jit. log ft=6.2 from 4-.
10446.85 1- H
10470.015  (3,5)- B G T=0.
Jit. log ft=5.7 from 4-.
104742 Jit. y to (6-); (8-) proposed by 2004To07.
10478.715 G
10503.115 (3,4,5)- B G Jit. log ft=5.5 from 4-.
10514.815  (3-,4+,5-) B G T=0.
Jit. log ft=6.7 from 4-.
10516.35 1- H
10529.65 (a+) GH
10541.55 0+ GH T=0.
Jit 2+ in (py).
10552.215 e G
105835 (3,4,5) B Jit. log ft=6.3 from 4-.
10596.25 3- B E H S T=0.
Jit. log ft=6.5 from 4-.
Ref: E: 10590.
10598.45 (1+) H
10607.45 0o(+) fH
10618.65 - H
10621.45 0+ fH T=0.
Jir. 1- is also proposed.
10633.65 (1-) GH
10639.077  (3-,4,5-) G T=1.
10646.44 NATURAL £G T=0.
10653.2316  (1- to 4+) GH L s Ref: L: 10680.
10657.45 2+ 0.35 keV H T=0.
10666.45 2- H
10670.43 1- 5.7 keV G
10673.6917 (2-) G L Jit. M2 excitation in (e,8.
Ref: L: 10676.
10675.45 1- 0.33 keV GH T=0.
10691.03 2+ 0.14 keV B GH Jit. 1+ is also possible.
10699.5010 3 B EG L Jrt. log ft=6.6 from 4-. But LPLi,d)=7 for
10690.
Ref: L: 10680.
10700.95 0+ H
10720.83 (3,5)- B G T=0.
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49C a9 NUCLEAR DATA SHEETS 20C309

40Ca Levels (continued)

Seq. E(level) J Torr#* XREF Comments
Jit. log ft=5.7 from 4-.
10722.15 1+ H
10737.73 1- 0.5 keV E G T=0+1 .
Ref: E: 10700.
10740.15 1- H
10747.84 4+ G T=0.
10748.85 0+ H
10753.8518 (3,4,5) B G Jit. log ft=6.5 from 4-.
10770.23 (1+) GH Ref: H: 10772.1.
10776.33 3- 12 keV B G L S T=0.
Jit. log ft=5.3 from 4-; 1- in (e,§ for 10776.
Ref: L: 2.
Ref: S: 10800.
10780.55 (39) H
10780.93 2+ 0.18 keV GH T=0.
Ref: H: 10778.2.
10783.15 (0-) H
10787.73 E G Ref: E: 2.
10800.010  (1-,2+) G T=0.
10802.65 0(+) H
10813.75 (3-,4+,5-) B eG T=0.
Jrt. log t=6.3 from 4-; LELi,d)=5.
M 13/(J(I+1)) keV.
10816.25 2- H
10816.45 3+ H
10830.06 NATURAL e G T=0.
10833.05 3(-) e H
10848.54 (3,5)- B eG T=0 .
Jit. log ft=5.8 from 4-.
10849.25 2- H
10852.05 (1-,2-) H
10861.35 2+ 0.045 keV H T=0.
10868.95 1- GH
10869.55 0+ H
10873.75 1- H
D 108951 (9-) X
10899.15 1+ H
10910.04 (3,4,5) 2.3 keV B eG T=0.
Jrt. log ft=6.8 from 4-; LELi,d)=3 for 10900
10914.65 1- H
10915.65 3+ H
10921.14 (2+,3,4+) e G
10932.55 1- 2.0 keV GH T=0.
10933.25 2- H
10946.85 2+ 0.23 keV H T=0.
10950.75 1- 10 keV GH T=0.
10953.45 0o(+) H
10956.04 (3-,4+,5-) B G T=0.
Jit. log ft=6.0 from 4-.
10976.315 (3,4,5) B G 1 Jit. log ft=6.0 from 4-.
10988.04 (3-,4+,5-) B G 1 W T=0.
Jit. log ft=7.2 from 4-.
10988.55 2- H
10989.25 (1+) H
10994.74 (1) 6.7 keV G
10998.75 1-,3- 0.20 keV H
11002.45 (1,3)- G 1 T=0.
B 11003.09 (10+) X
11007.05 1- 5.0 keV H
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30Cay,-10

NUCLEAR DATA SHEETS

30Cay,-10

Seq.

40Ca Levels (continued)

E(level) J Torr#* XREF Comments
11011.04 3- 0.3 keV G 1 T=0+1 .
11024.05 (1-,3-) 0.27 keV GH T=0 .
11036.15 (1+) H
110387 (3,4,5) B Jit. log ft=6.4 from 4-.
11044.35 2+ 0.50 keV GH T=0 .
11070.64 (1- to 4+) G
11073.35 2+ H
11078.25 1- e GH T=0.
11083.45 (1+) H
110873 (3-,4+) B T=0.
Jit. log ft=7.1 from 4-.
11089.15 0(+) E H Ref: E: 11100.
11106.85 - 5.2 keV H
11118.85 2+ 0.046 keV B GH Ref: S: 11100.
11128.95 4+ 0.11 keV FG T=0.
111436 (3,4,5)- B Jit. log ft=5.8 from 4-.
11145.05 1(-) H
11145.65 1+ H
11157.05 2- H
11161.35 4+ 0.040 keV H T=0 .
11162.75 2+ H
11167.25 4+ 0.083 keV GH T=0 .
Ref: y: 11165.3.
11187.45 3- 1.4 keV H j
11202.75 3)- B H j T=0.
Jrt. log ft=5.5 from 4-;3%K(p,p).
11210 (0+) E  j Jir. L(8Li,d)=0.
11212.45 3- 2.8 keV H j
112173 3- 25 keV B j Jit. log ft=5.2 from 4-.
11217.65 4+ 1.4 keV Hj
11231.25 2- H M 3/(J(J+1)) keV.
112363 1- 12 keV H
11246.65 3- 0.092 keV H T=0.
11255.75 1+ H
11260.65 (0-) H
11264.25 2+ 0.34 keV H T=0 .
11284.15 29) H
11289.65 1+ H
11300.15 1+ H
11302.35 (1) H
113114 (3-,4+,5-) B E T=0 .
Jit. log ft=6.2 from 4-.
11319.85 (0-) H
11321.85 2+ 0.52 keV H T=0.
11329.15 2+ H
11330.55 1- 4.0 keV e H T=0 .
11338.55 (1+) H
11342.45 2- H
11346.25 4(+) H T=0.
11351.35 1+ H
11362.25 1+ H
11365.85 2+ 0.19 keV H T=0.
11366.85 2- H
11368.15 4(+) 0.020 keV H
11370 (5-) E Jrt. L(BLi,d)=5.
11371.25 2+ 1.4 keV H
11381.95 2+ 2.6 keV H T=0.
11392.85 1(-) 0.10 keV H
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49Ca,,-11 NUCLEAR DATA SHEETS 20Cay-11

40Ca Levels (continued)

Seq. E(level) J Torr#* XREF Comments
11404.05 1- 3.5 keV H T=0.
11406.85 1+ H
11414.65 4+ 0.10 keV B H T=0.

Jit. log ft=6.4 from 4-.
11420.15 3- 0.30 keV H
11432.55 1- 0.30 keV H T=0.
11436.65 2+ 0.22 keV H T=0.
11447.05 1- 5.3 keV b H T=0.
11451.25 1+ H
11455.25 3- 0.060 keV b H S T=0.
Ref: S: 11470.
11460.25 2+ 1.17 keV E T=0.
11464.95 2(+) 0.13 keV H
114683 (3-,4+,5-) B E T=0.
Jrt. log ft=6.2 from 4-; LELi,d)=5.
11468.55 2- H
11479.65 1+ H
11486.55 0+ 0.11 keV H
11489.45 1+ H
11514.45 2+ 0.62 keV H
11515.05 1(-) 4.23 keV H
11518.85 2+ H
11537.75 2- H
11542.05 2+ 0.62 keV H
11543.55 (1+) H
11546.55 2- H
115495 (3,5)- B T=0.
Jit. log ft=5.9 from 4-.
11554.35 1- 0.95 keV H
11558.95 (2+) H
11563.35 (2-) H
11577.75 2- H
11577.85 2+ 0.23 keV H
11585.45 2- H
11597.05 (2+) H
11602.15 2+ H
11603.25 2+ 0.28 keV H
11605.15 1- 13 keV H
11610.95 1- 0.86 keV H
11613.85 (2-) H
1161710 (3,4,5) B u Jit. log ft=6.3 from 4-.
11628.35 (3+) H
11628.95 2+ 0.085 keV H
11637.95 1- 0.09 keV H
11644.85 29) H
11646.75 2+ 0.60 keV H
11650.65 2(+) 0.18 keV H
11652.05 3- H
11653.35 2+ 1.59 keV H
11661.55 1- 1.56 keV H
116636 (3-,4+,5-) B u T=0.
Jit. log ft=6.2 from 4-.
11672.65 (2-) H
11676.95 2+ 0.96 keV H S Ref: S: 11690.

A 11685.89 (10+) X
11687.95 (1+) H
11689.05 (2-) H
11690 (7-) E Jir. L(8Li,d)=7.
11692.65 4(+) 0.021 keV H
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30Cay012

NUCLEAR DATA SHEETS

30Cay-12

40Ca Levels (continued)

Seq. E(level) J Torr#* XREF Comments

11696.15 0(-) H

11703.45 0+ 4.65 keV H

11704.45 2- H

11707.65 1- 0.30 keV H

C 11708.712  (9+) X

11713.45 1+ H

11715.55 2- H

11721.05 1+ H

11723.95 3(-) 0.060 keV H

117265 (3,5)- B u y T=0.
Jit. log ft=5.7 from 4-.

11730.85 1(-) 3.6 keV H

11730.95 1+ H

11738.65 2+ H

11742.65 4+ 1.07 keV H

11744.45 1(-) 0.55 keV H

11749.35 2- 2.57 keV H

11753.25 3- H

11753.85 1+ 0.35 keV H

11757.15 2- H

11767.85 3(-) 0.041 keV H

11775 (1+) L

11782.45 3(-) 0.041 keV H

11788.35 2+ 2.5 keV H

11792.25 1+ H

11799.05 4(+) 0.18 keV B H u y Jm log ft=6.0 from 4-.

11803.95 0+ 0.26 keV H

11808.95 (a+) H

11810.75 2+ 1.8 keV H

11811.45 3- 0.26 keV H

11820.45 3- 3.5 keV H

11830.65 2+ 0.30 keV H

11839.05 0+ 1.05 keV H

118416 (3-,4+,5-) B E T=0.
Jrt. log ft=5.9 from 4-; LELi,d)=5 for 11800
Ref: E: 11800.

11843.95 1+ H

11855.65 2+ 0.39 keV H

11857.15 (1+) H

11863.15 (3-) 0.41 keV H

11864.55 (0+) H

11868.65 (4+) 0.032 keV H

11869.85 3- 0.040 keV H

11872.05 2+ 0.87 keV H

11877.85 1- 0.32 keV H

11884.35 1+ H

11888.15 4+ 0.13 keV H

11890.75 1- H

11893.85 (2-) H

11901.25 1+ H

11915.75 3- 1.0 keV H

11924.45 2+ 2.2 keV H

11929.85 4(+) 0.030 keV H

11933.15 - 16.1 keV H

11934.85 1+ H

11937.15 2- H

11940.25 1+ H

11942.65 3- 0.48 keV H

11944.85 1- 0.40 keV H
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30Ca,-13

NUCLEAR DATA SHEETS

30Cay,-13

Seq.

40Ca Levels (continued)

E(level) J Torr#* XREF Comments
11948.25 0+ 0.31 keV H
1195855  (2+) 1.0 keV H Ref: S: 11940.
11962.75 0+ 0.30 keV H
11969.65 1+ H
11970.85 2+ 0.26 keV H
11974.95 1- 0.055 keV D H
11983.15 (29 1.0 keV H
11986.95 3- 0.38 keV D H
119881 0+ 81 eV10 DF T=2.
Jit. L(3He,n)=0; IAR state.
%0=93 9 to 36Arg.s.; %a <3% to first 2+ in
36Ar; %p<5% ro3K g.s.
11993.85 0- D H
120005 (3,5)- B T=0.
Jit. log ft=5.4 from 4-.
12001.15 (24 1.02 keV D H
12007.25 1+ H
12010.25 2- H
12012.05 4+ 0.010 keV H
12023.45 1+ H
12026.75 4+ 0.22 keV H
12033.65 3- 0.31 keV H
120383 (3,4,5)- B G Jit. log ft=5.8 from 4-.
12047.55 2+ 2.65 keV e GH L
12056.25 2+ e H
12058.75 1- 1.11 keV H
12067.15 2+ 1.15 keV H
12067.65 4+ 1.11 keV H
120683 (3,5)- B T=0.
Jit. log ft=5.6 from 4-.
12076.65 2- 3.07 keV GH
12081.85  4(+) 0.021 keV H
12085.95 4(+) 0.011 keV H
12088.65 2- H
12089.65 2+ 24 keV e H
12092.95  4(+) 0.060 keV H
12094.95 2+ 9.4 keV De GH
12105.85  4(+) 0.090 keV H
12110.55 2+ e GH
12114.95 3- 0.78 keV H
1212575  (34) H
1213255  (4+) 0.13 keV H
12134.75 (4+) 0.10 keV H
12141.15 2+ 1.24 keV H
12152.15 4+ 0.36 keV H
12157.85  4(+) 0.12 keV H
12159.35  4(+) 0.083 keV H
1217755  1() 0.22 keV H
12180.05 2+ 1.50 keV E H Ref: E: 12170.
12184.35 2- H
12192.65 2+ 1.24 keV H
12196.15  1() 0.95 keV H
12201.05 3- 2.1 keV D GH L Jmt. from (e,8).
12209.15 0- H
12211.75 4+ 0.021 keV H
12217.55 1+ H
12224.15 1- 1.46 keV H
12226.35 2+ 0.43 keV H
12237.65 1+ H
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30Cay,-14

NUCLEAR DATA SHEETS 50Ca0-14

Seq.

40Ca Levels (continued)

E(level) J Torr#* XREF Comments

12243.85 4+ 0.030 keV H

12245.15 1- 2.0 keV H

12332 2-) D G L Jrt. from (e,é).

12334.910  (10+) X

12340 (5-) E Jir. L(®Li,d)=5.

12423 D G

12450 (4+) E Jr L(5Li,d)=4.

12488 (1+) L

12503 (2-) L

12591.910  (10+) X

12604 G

12622 2 L

12650 (7-) E G Jir. L(8Li,d)=7.

12668 G

12688 G

12720 (3-) E Jrt. L(BLi,d)=3.

12749 (2-) L

12830 (1+,2-) L

12900 (4+) E G Jr L(5Li,d)=4.
Ref: y: 12875.

129232 (11-) X

12980 D G

12996 G

13049 (1+) L

13050 (4+) E Ji. L(8Li,d)=4.

13086 G

13113 G

13115.110  (12+) X

13147 (2-) L

13194 G

131952 (10-) X Jit y to (9-); 2004ToQ7 propose (10-).

13200 (4+) E Ji. L(8Li,d)=4.

13203 G

13250 D

13289 G

13300 (4+) E Jr L(5Li,d)=4.

13445 (2-) L y

13450 (0+) S y Jm L(a,a’)=0.

13470 (4+) E y I L(5Li,d)=4.

13480 (1+) D L y

13535513  (11+) X

13620 (6+) E Jrr. L(5Li,d)=6.

13666 (2-) L

13720 (6+) DE Jir. L(8Li,d)=6.

13830 (7-) EG Jrt. L(BLi,d)=7.
Ref: y: 13822.

13900 (2+) L

13913 4-) G 0Q T=(0) .
Jit. a(0) in (p,p).
Ref: Q: 13921.

13953 (4+) DE Jm L(5Li,d)=4.
Ref: E: 14000.

13993 G

14097 D

14190 (4+) E Ji. L(8Li,d)=4.

14200 (0+) R Ji. L(3He2He)=0.

14232.410  (12+) X

Continued on next page (footnotes at end of table)
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49Ca,,-15 NUCLEAR DATA SHEETS 20Ca-15

40Ca Levels (continued)

Seq. E(level) J Torr#* XREF Comments
1428315 (6-) 0 T=1.
Jrt. a(0) in (p,p).
14320 0 Jrt. L(p,p)=(3).
14370 (6+) E H Jit. L(8Li,d)=6.
Ref: E: 14380.
14410 (3-) D 0 Ji L(p.p)=3.
Ref: D: 14420.
14460 (2+) H 0qs Jit. L(p,p')=2 for 14500 group; L(d/g=0+2
for 14500 group; L&,a’)=2 for 14450 group.
14530 (6+) DE H oq Jir. L(8Li,d)=6.
Ref: D: 14510.
Ref: E: 14500.
14600 (1,2+,3-,4+) H L q Jrt. from (e,é).
14660 (2+) e 0q Jir. L(p,p)=2.
14680 e H q Jrt. 1+ for a 15000 group in (d/§
14750 (4+) E Jr L(5Li,d)=4.
14780 (2+) 0 Jr. L(p,p)=2.
14870 DE Ji. L(5Li,d)=(9).
Ref: E: 14850.
15080 E 0q
15140 E q
B 15152.412  (13+) X
15250 E
E 15267.114  (12+) X
D 153062 (13-) X
15330 E
15600 E
15700 E
15748.114  (12+) X
15900 (3-) S Jr. L(a,a’)=3.
A 16529.412  (14+) X
C 16579.716  (13+) X
16700 R Jit. L(3He 2He)=(3).
17670 D Y E(level): possibly GQR.
Ref: Y: 17500.
17698.614  (14+) X
17700 (2+) S J L(a,a’)=2.
17859 D
18054.614  (14+) X
18147 D
D 182152 (15-) X
18260 (2+) G L QRS Jit. L(d,d)=0+2; LCHe3He)=2(+0).
Ref: L: 18400.
Ref: R: 18200.
Ref: S: 18200.
18327 D
18453 D
E 18497.217  (14+) X
18680 G
18719.217  (14+) X
18732 D
19038 D
19070 G
B 19195.616  (15+) X
19450 (0+) G S Ji. L(a,a”)=0.
Ref: S: 19180.
19850 G
20130 G

Continued on next page (footnotes at end of table)
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49Ca,,-16 NUCLEAR DATA SHEETS 20Ca-16

40Ca Levels (continued)

Seq. E(level) J Torr#* XREF Comments
20430 G
A 20578615  (16+) X
20650 G
20940 G s I L(a,a’)=0+2.
Ref: S: 21000.
21490 G
21690 G
22060 G
E 22060420  (16+) X
23360 1) K s JT L(a,a’)=1: GDR.
31x10° 2 0
35.3x10° 5 L
42.0¢10° L

T Based ony-ray energies if°Sc ¢ decay; (py); (v.Y) and (HI,xry). In other cases, a large number of excitation
energies are from resonances in (p,p) andp,When levels are known from particle-transfer reactiomsighted
averages of available values are taken. The following i@a&thave imprecise excitation energies abei& MeV,
hence level correspondence between various reactionsvisig XREF column) is considered (by the evaluators) as
tentative: resonances im (y); (5Li,d); (3He,n); (d,d), CHe3H¥); (a,a’); (HI,HI") and (d.t).

¥ When no arguments are given, the assignments are based ntsn determined in3%K(p,y) or in

39K (p,p),(pa):resonances. For high-spin structures-§), assignments are based p(®) data and expected band
associations. In particle-transfer reactions, targ§&) Jri=3/2+ for (d,n) and {He,d) reactions; target¥Ca) J==7/2-

for (®He,a) and (d,t) reactions. In arguments basedyotecays RUL (for E2 and M2 transitions) is also used when
level lifetimes are known. For some of the high-energy levabpulated only in (e)B Jir assignments are from
measurements af(6) and deduced transition strengths in that reaction.

# Lifetimes are mainly available from DSAM in (dy) (for 51 levels). For selected levels, values are also alvksl
from (y,y) (for 17 levels):3%K(p,y) (for 6 levels); and (HI,xp) (for 3 levels).

y(*Ca)
Eleve Jr Ele Jr = Iy* Mult. 8 Comments
3352.62 0+ 0.0 0+ 3352.6 EO Decay is mainly byee
pair emission.
p%(E0)=0.0261
(1999W007).
3736.69  3- 0.0 0+ 37363 100 E3 B(E3)(W.u.)=22.
3904.38 2+ 3352.62 0+ 551.8 0.081 [E2] B(E2)(W.u.)=324.
0.0 0+ 3904.00 100 E2 B(E2)(W.u.)=2.264.
4491.43  5- 3736.69 3- 7547 100 (E2(+M3)) +0.083  B(E2)(W.u.)=0.96217.
5211.56 O+ 3904.38 2+ 1307% 100 [E2] B(E2)(W.u.)=17.
5248.79 2+ 3904.38 2+ 13443 18.911  MI1+E2 +13+6-3  B(E2)(W.u.)=226.
B(M1)(W.u.)=7x107° 7.
3352.62 O+ 1896.1 6.8 (E2) B(E2)(W.u.)=1.34.
0.0 0+ 5248.75  100.015 E2 B(E2)(W.u.)=0.131.
5278.80 4+ 4491.43 5- 787.4 180 [E1] B(E1)(W.u.)=5x10"° 5.
3904.38 2+ 1374.B  100.015 (E2) B(E2)(W.u.)=6110.
5613.52  4- 4491.43 5- 11228 42625 MI1+E2 -0.72 B(E2)(W.u.)=5.724.
B(M1)(W.u.)=0.004712.
3736.69 3- 1876.74  100.025 MI1+E2 -0.275 B(E2)(W.u.)=0.218.
B(M1)(W.u.)=0.00335.
5629.41 2+ 3352.62 0+ 22771® 14.010 [E2] B(E2)(W.u.)=2.67.
0.0 0+ 5628.82  100.010 (E2) B(E2)(W.u.)=0.2(.
5902.63  1- 0.0 0+ 5902.3 100 (E1) B(E1)(W.u.)=0.00018.
6025.47  2- 3904.38 2+ 2121® 213 [E1] B(E1)(W.u.)=7.0c 10> 18.
3736.69 3- 2289.3 1003 (M1+E2)
6029.71 3+ 5278.80 4+ 751 3R y from (p,gy) only.
5248.79 2+ 780.9 28 (E2(+M1)) >2 B(E2)(W.u.)=71 .
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49Cay-17 NUCLEAR DATA SHEETS 20Ca 17

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments
B(M1)(W.u.)=0.0057 .
3904.38 2+ 2124.8 1004
3736.69 3- 2293.0 <8
6285.15  3- 5613.52 4- 671.6 1%
4491.43 5- 1793.2  100.011 (E2(+M3)) -0.0317  B(E2)(W.u.)=7.912.
3904.38 2+ 2380.6  27.47 (E1) B(E1)(W.u.)=2.510° 4.
3736.69 3- 2548.4 4.8
0.0 0+ 6284.6 5.9 [E3] B(E3)(W.u.)=4.18.
6422.4 (2+) 0.0 0+ 6421.9 100 [E2] B(E2)(W.u.)=0.78.
6507.87 4+ 5278.80 4+ 1229.0 A
5248.79 2+ 1259.0 18 [E2] B(E2)(W.u.)=268.
3904.38 2+ 2603.3 1004 E2(+M3)  -0.099 B(E2)(W.u.)=3.88.
6542.80 4+ 5629.41 2+ 913.3 ) E2 B(E2)(W.u.)=1.% 102 4.
B(E2)(W.u.)>100
consistent with 6543, 4+
state as a member of SD
band.
5278.80 4+ 1264.0 14
5248.79 2+ 1294 24 (E2) B(E2)(W.u.)=226.
3904.38 2+ 2638.B 1004 E2(+M3)  -0.077 B(E2)(W.u.)=2.66.
6582.47  3- 5613.52 4- 969.0 ps3)
449143 5- 2091.0 3 [E2] B(E2)(W.u.)=0.3321.
3904.38 2+ 2678.1 2487 [E1] B(E1)(W.u.)=2.810° 6.
3736.69 3- 2845.B  100.020 M1+E2 +3.119 B(E2)(W.u.)=1.33.
B(M1)(W.u.)=0.00033.
6750.41 2- 3904.38 2+ 28480 <10 ly: 2211 in (n,"y), 18 in
(PHe,dy).
3736.69 3- 3014.3 100
6908.70 2+ 0.0 0+ 6908.2 100 [E2] B(E2)(W.u.)=1.824.
6930.2 6+ 5278.80 4+ 165241 100 E2 B(E2)(W.u.)=1#9—17.
6931.29  3- 5629.41 2+ 1301.8 740 [E1] B(E1)(W.u.)=1.%x107° 5.
5613.52 4- 1317.7 2.4
5248.79 2+ 1682.4 7.4 [E1] B(E1)(W.u.)=5.3<10% 23.
4491.43 5- 2439.8 17 [E2] B(E2)(W.u.)=0.0084.
3904.38 2+ 3026.8 2.8 [E1] B(E1)(W.u.)=3.0c10 7 15.
3736.69 3- 3194.5 100.9
6938.0 (1-to 5-) 3736.69 3- 3201 100
6950.48 1- 0.0 0+ 69499 100 [E1] B(E1)(W.u.)=0.00188.
7113.1 1- 5629.41 2+ 1484 5 [E1] B(E1)(W.u.)=0.00010 .
Ey: (p,py) only.
5211.56 0+ 1900 22 [E1] B(E1)(W.u.)=0.00022 .
Ey: (p.py) only.
3904.38 2+ 3208.5 28 [E1] B(E1)(W.u.)561075 .
From (py).
0.0 o+ 7113.3 100 [E1] B(E1)(W.u.)=1x4.0-° 10.
Ey: from (p.y).
7113.73  4- 6025.47 2- 1088.2 157 [E2] B(E2)(W.u.)=74.
5613.52 4- 1500.2 9.6
5278.80 4+ 1834.9 2.6 [E1] B(E1)(W.u.)=2.x10° 10.
4491.43 5- 2623.3  39.88
3736.69 3- 3378.8 100.010 Ey: poor fit. Level-energy
difference=3377.0.
7239.07  (3-,4,5-) 5613.52 4- 1626 50 v-Ep.p'y) only.
4491.43 5- 2748 100 E (p,py) only.
3736.69 3- 3502.2 100
7277.82  (2,3)+ 3736.69 3- 3541.0 100 [E1] B(E1)(W.u.)=0D019.
7300.67 O+ 5629.41 2+ 1671.3 418 [E2] B(E2)(W.u.)=2.110.
5248.79 2+ 2051.9 100.06 [E2] B(E2)(W.u.)=155.
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49Ca,,-18 NUCLEAR DATA SHEETS 20Ca-18

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments
7397.2 (5+) 6029.71 3+ 1369 (E2)
5278.80 4+ 2120 100 (D)
7421.9 (2+to 6+) 3736.69 3- 3685 100
7446.23  (3,4)+ 5629.41 2+ 1816.8 3a6
5613.52 4- 1831.80 48519 [E1] B(E1)(W.u.)=0.00014.
5278.80 4+ 2167.4 58
5248.79 2+ 2197.4 108
7466.35 2+ 5248.79 2+ 2217.5 24
3904.38 2+ 3561.8 38
3352.62 O+ 41135 22 [E2] B(E2)(W.u.)=0.95.
0.0 0+ 7465.6 10@ [E2] B(E2)(W.u.)=0.2212.
7481 0.0 0+ 7480
7532.26  2- 6285.15 3- 1247.1 221
6025.47 2- 1506.8 11.8
5902.63 1- 1629.6 8.04
5613.52 4- 1917.40 573 [E2] B(E2)(W.u.)=4.18.
3904.38 2+ 3627.7 38 [E1] B(E1)(W.u.)=1.1610"° 24.
3736.69  3- 3795.4 100
7561.17 4+ 6029.71 3+ 1531.4 £
5248.79 2+ 2312.3 106 [E2] B(E2)(W.u.)=4.614.
3736.69 3- 3824.3 18 [E1] B(E1)(W.u.)=6.8<1076 24,
7623.11  (2-,3,44) 5629.41 2+ 1993.6 180
5613.52 4- 2009.5 96
5248.79 2+ 2374.2 31.80
3736.69 3- 3886.2 57.20
7658.23  4- 6285.15 3- 1373.1 33
5613.52 4- 2045. 1008
4491.43 5- 31679 568
3736.69 3- 3920.00 678
7676.6 (6+) 5278.80 4+ 2397 100 (E2) B(E2)(W.u.)=2@
7694.08  3- 5613.52 4- 2080.6 10138
3736.69  3- 3957.%  100.013
7701.8 0+ 3904.38 2+ 3797.2 100 [E2] B(E2)(W.u.)=0144
7769.4 (3.4,5-) 5613.52 4- 2155.8 92
3736.69 3- 4032.5 100
7814.7 0+ 5248.79 2+ 2566 43
3904.38 2+ 3910 100
7872.18 2+ 0.0 0+ 78712 100 [E2] B(E2)(W.u.)=1.152.
7928.42 4+ 5613.52 4- 2314.8 108 [E1] B(E1)(W.u.)=0.000%4.
4491.43 5- 3436.8 1008 [E1] B(E1)(W.u.)=0.0001411.
3736.69 3- 4190 <14 ly: from (pyy); 22 in
(P.PY)
7974.4 (6+) 6542.80 4+ 1432 Q
5278.80 4+ 2695 Q)
7976.55 2+ 5278.80 4+ 2698 20 [E2] B(E2)(W.u.)=23
3904.38 2+ 4072 100
3352.62 O+ 4624 60 [E2] B(E2)(W.u.)=0%
0.0 0+ 7977 20 [E2] B(E2)(W.u.)=0.011D.
8018.8 0+ 5248.79 2+ 2770 100
8091.61 2+ 0.0 0+ 8091.8 100 [E2] B(E2)(W.u.)=0.65.
8098.9 8+ 6930.2 6+ 11683 100 E2 B(E2)(W.u.)=2.8l.
8113.2 1(-) 0.0 0+ 81118 100 [E1] B(E1)(W.u.)=2.910°° 13.
8134.77  (2-,3,4+) 5629.41 2+ 2505.3 82
5613.52 4- 2521.2 29
4491.43 5- 3643.1 <15 ly: from (p,y); 100 in
(P.PY).
3904.38 2+ 4230.1 1080
8187.5 (3.4,5-) 3736.69 3- 4450.7 100
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49Ca,,-19 NUCLEAR DATA SHEETS 20Cay-19

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments
8271 K 3)- 6950.48 1- 1321 100
5902.63 1- 2368 67
8276 0+ 5629.41 2+ 2647 100
8323.16  (1-,2+) 6750.41 2- 1572.7 128
6285.15 3- 2038.0 2.3
6025.47  2- 2297.6 26.47
5902.63 1- 2420.5 1.91
5248.79 2+ 3074.2 4.8
3736.69 3- 4586.2 106
0.0 0+ 8322.2 3.42 Unobserved intensity=18
8338.0 (2+to5-) 6542.80 4+ 1795.2 100 3
6507.87 4+ 1830.1 420 Unobserved intensity=25
8358.9 (0,1,2)- 1405 100 13
8364 (3-to 7-)  4491.43 5- 3872 100
8373.94 4+ 3904.38 2+ 4469.3 100
842481  2- 6025.47 2- 2399.3 ¥
5902.63 1- 2522.1 24
3736.69 3- 4687.8 106
8439.0 0+ 5629.41 2+ 2809.5 100
8484.02 O+ 5902.63 1- 2581.3 88 [E1] B(E1)(W.u.)=0.000%4.
3736.69 3- 4747.0 1001 [E3] B(E3)(W.u.)=6x10° 4.

B(E3)(W.u.) exceeds
RUL=100 by a factor of at

least 20.

8540 (1,2+) 3352.62 0O+ 5187 67

0.0 0+ 8540 100
8551.1 5- 449143 5- 40608 100
8578.80 2+ 0.0 0+ 8578.Z2 100 [E2] B(E2)(W.u.)=0.3%.
8587 (2+,3) 6025.47  2- 2562 25

5278.80 4+ 3308 25

3904.38 2+ 4683 17

3736.69 3- 4850 100
8665.3 1- 0.0 o+ 8665 100
8678.29 4+ 6285.15 3- 2393.1 pao] [E1] B(E1)(W.u.)=0.0001818.

3736.69 3- 4941.3 1023 [E1] B(E1)(W.u.)=0.0001Q0.

Unobserved intensity=34

8701 (6-) 5613.52 4- 3088 2.

4491.43 5- 4209
8748.22 2+ 0.0 0+ 8749.2 100 [E2] B(E2)(W.u.)=0.2C%
8764.18  3- 6029.71 3+ 2734.4 438

5629.41 2+ 3134.6 580

5278.80 4+ 3485.2 1080

3904.38 2+ 4859.5 658 Unobserved intensity=26.
8934.81 2+ 7532.26  2- 1402.5 1212

7277.82  (2,3)+ 1657.0 35

7113.73  4- 1821.0 12

6950.48 1- 1984.3 5.8

6750.41 2- 2184.3 5.8

6582.47  3- 2352.2 18

6029.71 3+ 2905.0 3.20

6025.47  2- 2909.2 17.59

5902.63 1- 3032.1 1.3

5629.41 2+ 3305.2 28

5248.79 2+ 3685.8 5.84

5211.56 0O+ 3722.9 3.8

3904.38 2+ 5030.1 106

3736.69 3- 5197.8 2.93
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30Ca0-20

NUCLEAR DATA SHEETS

30Ca,-20

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments

3352.62 O+ 5581.8 2181

0.0 0+ 8933.7 756
8935.8 (7+) 7397.2  (5+) 1538 Q)

6930.2 6+ 2004 (D)
8982.5 2+ 0.0 0+ 8982.5 100 [E2] B(E2)(W.u.)=0.1425.
8994.50  (1-,2+) 7113.73  4- 1880.7 0.24

6908.70 2+ 2085.7 0.625

6750.41 2- 2244.0 0.68

6582.47 3- 2411.9 0.423

6285.15 3- 2709.3 0.626

6025.47 2- 2968.9 1.8

5629.41 2+ 3364.9 9.7

521156 O+ 3782.6 8.2

3904.38 2+ 5089.8 8.8

3736.69 3- 5257.4 2.4

3352.62 O+ 5641.5 2.5

0.0 0+ 8993.4 100.@1
9031.9 4- 7694.08 3- 1337.7 p25)

6285.15 3- 2746.6 28

5613.52 4- 3418.2 1003

5278.80 4+ 3752.9 303

4491.43 5- 4540.2 703
9033 (7-) 4491.43 5- 4542 Ey: this y may correspond

to 4540.% from 9031.9
level.

9091.70 3- 7694.08 3- 1397.5 337

7623.11 (2-,3,4+) 1468.6 1.3b

7466.35 2+ 1625.3 0.7%

7277.82  (2,3)+ 1813.8 2,174

7239.07 (3-,4,5-) 1852.6 1.2/

7113.73 4- 1977.9 0.9%5

6750.41 2- 2341.2 0.924

6582.47 3- 2509.1 1.794

6285.15 3- 2806.4 8.8

6029.71 3+ 3061.9 4.3

6025.47 2- 3066.1 5.0

5902.63 1- 3188.9 2.8

5278.80 4+ 3812.7 147%

5248.79 2+ 3842.7 7.3

3904.38 2+ 5187.0 16.2

3736.69 3- 5354.6 100.07
9135.66 3)- 842481 2- 710.8 1.13

7872.18 2+ 1263.5 0.59

7694.08 3- 1441.5 8.9

7532.26  2- 1603.4 6.3

7277.82 (2,3)+ 1857.8 0.43

7113.73  4- 2021.9 3.120

6950.48 1- 2185.1 0.784

6750.41 2- 2385.2 1.065

6582.47 3- 2553.0 3.8

6285.15 3- 2850.4 23.3

6025.47 2- 3110.1 0.437

5902.63 1- 3232.9 5.3

5613.52 4- 3522.0 0.517

5248.79 2+ 3886.7 0.8

3904.38 2+ 5230.9 138

3736.69 3- 5398.6 100.06
9209.77 (1,2,3)- 8484.02 0O+ 725.7 1.58

8424.81 2- 785.0 5.3
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30Cay0-21

NUCLEAR DATA SHEETS

30Cay0-21

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments
7694.08  3- 1515.6 7.3
7113.73  4- 2096.0 2.8
6950.48  1- 2259.2 4.3
6750.41  2- 2459.3 3.3
6582.47  3- 2627.1 3.8
6285.15  3- 2924.5 6.3
6025.47  2- 3184.2 2.8
5902.63 1- 3307.0 17.8
5629.41 2+ 3580.2 3.3
3904.38 2+ 5305.0 4.3
3736.69 3- 5472.7 100.06
9226.69  (1-,2,3) 753226 2- 1694.4 180
6950.48  1- 2276.1 15.94
6750.41  2- 2476.2 24.05
6285.15  3- 2941.4 27.85
5902.63 1- 33239 <22
5248.79 2+ 3977.7 <12
3904.38 2+ 53219 <23
3736.69 3- 5489.6 38
0.0 0+ 92256 <89
9227.43  (1,2+) 6025.47  2- 3201.8 338
5902.63  1- 33247 <08
5248.79 2+ 39784  <4.2
3904.38 2+ 5322.7  <0.8
3352.62 O+ 5874.4 108
0.0 0+ 9226.3 <30
9305.2  (8+) 7676.6  (6+) 1628 Q)
6930.2 6+ 2375 Q)
9362.54  3- 8424.81 2- 937.7 473
7694.08  3- 1668.4 100.24
7658.23  4- 1704.3 26.80
7623.11 (2-,3,4+) 17394 3.5
6950.48  1- 2412.0 2.8
6750.41  2- 2612.0 3.3
6582.47  3- 2779.9 6.3
6285.15  3- 3077.3 9.34
5613.52  4- 3748.8 29.82
5248.79 2+ 4113.5 10.20
3904.38 2+ 5457.8 14.20
3736.69 3- 5625.4 8.35
9388.20 2+ 7694.08  3- 1694.0 7.3
7300.67 O+ 2087.4 2.5
6542.80 4+ 2845.3 28
6507.87 4+ 2880.3 9.0
6285.15 3- 3102.9 3.3
6025.47  2- 3362.6 6.3
5629.41 2+ 3758.6 19
5278.80 4+ 4109.2 15
5248.79 2+ 4139.2 7.8
5211.56 O+ 4176.3 28
3904.38 2+ 5483.4 8.5
3736.69 3- 5651.1 17
0.0 0+ 9387.0 100
9404.85  2- 7532.26  2- 1872.5 43
7277.82  (2,3)+ 2127.0 2.2
7113.73  4- 2291.1 20
6950.48  1- 2454.3 4.1
6908.70 2+ 2496.1 7.8
6582.47  3- 2822.2 10
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30Cay0-22

NUCLEAR DATA SHEETS

30Cay0-22

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments
6285.15  3- 3119.6 100
5902.63 1- 3502.1 20
3904.38 2+ 5500.1 7.3
3736.69 3- 5667.7 49
0.0 0+ 9403.7 7.0
9418.8 3 7694.08  3- 1724.6 10
7658.23  4- 1760.5 6.7
7623.11 (2-,3,4+) 17956 4.0
7532.26  2- 1886.5 4.8
7113.73  4- 2305.0 62
6750.41  2- 2668.3 6.2
6285.15  3- 3133.5 100
6025.47  2- 3393.2 5.5
5902.63 1- 3516.0 12
5613.52  4- 3805.1 4.8
5248.79 2+ 4169.8 4.3
3736.69 3- 5681.7 18
9429.11  (3,4)- 7694.08  3- 1734.9 21
7658.23  4- 1770.8 108
7623.11 (2-,3,4+)  1806.0 3Rl
7113.73  4- 2315.3 3.8
6582.47  3- 2846.5 28
6285.15  3- 3143.8 9.47
4491.43  5- 4937.3 86
3736.69 3- 5692.0 38
9432.46  1- 7532.26  2- 1900.2 2.5
6950.48  1- 2481.9 0.8
6750.41  2- 2681.9 1.0
6025.47  2- 3406.8 2.3
3904.38 2+ 5527.7 1.1
0.0 0+ 9431.3 100
9453.95  3- 8424.81 2- 1029.1 469
7694.08  3- 1759.8 73.23
7658.23  4- 1795.7 23.20
7623.11 (2-,3,4+) 1830.8 53
7532.26  2- 1921.6 3.3
7446.23  (3,4)+ 2007.7 23
7113.73  4- 2340.2 34.77
6750.41  2- 2703.4 6.9
6285.15  3- 3168.7 100.28
6025.47  2- 3428.3 5.90
5629.41 2+ 3824.3 8.30
5613.52  4- 3840.2 33.20
5278.80 4+ 4174.9 5.7
3904.38 2+ 5549.2 16.20
3736.69 3- 5716.8 11.23
9603.0 3 7113.73  4- 2489.2 61
6285.15  3- 3317.7 100
3736.69 3- 5865.8 24
9604.6  1- 7532.26  2- 2072.3 5.8
6950.48  1- 2654.0 1.3
6750.41  2- 2854.1 2.0
6025.47  2- 3579.0 4.8
3904.38 2+ 5699.8 1.0
3352.62 O+ 6251.4 1.4
0.0 0+ 9603.4 100
9640.89  2- 7466.35 2+ 2174.5 1657
6950.48  1- 2690.3 0.3a
6908.70 2+ 2732.1 1.050
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30Ca0-23

NUCLEAR DATA SHEETS

30Ca,-23

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments
6285.15  3- 3355.6 0.923
5629.41 2+ 4011.2 9.921
3904.38 2+ 5736.1 100.01
3736.69 3- 5903.7 82.41
0.0 0+ 9639.6 3.1
9668.71  3- 7694.08  3- 1974.5 135
7532.26  2- 2136.4 4.3
7446.23  (3,4)+ 2222.4 1.5%
7113.73  4- 2554.9 60.66
6908.70 2+ 2759.9 1.8
6750.41  2- 2918.2 4.8
6285.15  3- 3383.4 100.04
6025.47  2- 3643.1 6.8
4491.43  5- 5176.9 6.8
3904.38 2+ 5763.9 8.5
3736.69 3- 5931.6 29.74
9779.47 3 8748.22 2+ 1031.3 1715
8678.29 4+ 1101.2 16.80
8578.80 2+ 1200.7 2515
8134.77 (2-,3,4+) 16447 138
7928.42 4+ 1851.0 26.85
7872.18 2+ 1907.3 28.85
7561.17 4+ 2218.2 o8
7466.35 2+ 2313.1 14
6908.70 2+ 2870.7 21.25
6582.47  3- 3196.8 7.30
6542.80 4+ 3236.6 6.55
6507.87 4+ 3271.5 3.50
6029.71 3+ 3749.6 5.2
5629.41 2+ 4149.8 10.00
5613.52  4- 4165.7 100
5278.80 4+ 4500.4 27.20
5248.79 2+ 4530.4 3.50
3904.38 2+ 5874.7 73
3736.69 3- 6042.3 23
97853  (1,2+) 7300.67 O+ 2484.5 2.6
6908.70 2+ 2876.5 0.8
3904.38 2+ 5880.5 2.9
3352.62 O+ 6432.1 11
0.0 0+ 9784.0 100
9853.5  (8+) 79744  (6+) 1880 (®))
7676.6  (6+) 2176 Q)
6930.2 6+ 2921 Q)
9865.15 1 8439.0 O+ 1426.1 0.25
8091.61 2+ 1773.5 1.021
7872.18 2+ 1992.9 0.29
7701.8 O+ 2163.3 0.725
7466.35 2+ 2398.7 0.58
7300.67 0O+ 2564.3 4.8
7277.82  (2,3)+ 2587.2 0.28
6950.48  1- 2914.6 0.46
6908.70 2+ 2956.3 1.524
6750.41  2- 3114.6 0.29
5902.63  1- 3962.3 0.46
5629.41 2+ 42355 0.570
5248.79 2+ 4616.1 0.35
5211.56 O+ 4653.2 0.5
3904.38 2+ 5960.3 7.3
3352.62 O+ 6512.0 21.0

Continued on next page (footnotes at end of table)
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30Cay-24

NUCLEAR DATA SHEETS

30Cay-24

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ Comments
0.0 0+ 9863.820 100.017
9869.3 1+ 7701.8 0+ 2167.4 1.1
7300.67 0O+ 2568.5 3.0
6908.70 2+ 2960.5 1.2
5248.79 2+ 4620.2 1.1
5211.56 O+ 4657.3 0.8
3904.38 2+ 5964.4 7.4
3352.62 O+ 6516.1 17
0.0 0+ 9868.0 100
9954.00 4+ 8373.94 4+ 1580.0 665
6931.29  3- 3022.6 5.3
6582.47  3- 3371.3 2.5
6542.80 4+ 3411.1 18.20
6507.87 4+ 3446.0 7.3
5613.52  4- 4340.2 8.2
5278.80 4+ 4674.9 108
4491.43  5- 5462.2 4.8
3736.69 3- 6216.8 11.10
10040.54  (2-,3-) 8764.18  3- 1276.3 104
8484.02 0O+ 1556.5 3.6
8323.16  (1-,2+) 1717.3 10D
7623.11 (2-,3,4+) 24174 48
7532.26  2- 2508.2 1.8
7277.82  (2,3)+ 2762.6 164
7113.73  4- 2926.7 8.6
6950.48  1- 3089.9 12.82
6582.47  3- 3457.8 2.3
6025.47  2- 4014.9 3.8
5902.63 1- 4137.7 26.32
3736.69 3- 6303.3 3.9
10049.38  4- 9031.9  4- 1017.5 2613
8187.5  (3,45-)  1861.6 1.1m
7769.4  (3,45)  2279.9 53
7239.07 (3-4,5)  2810.2 13
7113.73  4- 2935.5 320
6582.47  3- 3466.7 16.7
6285.15  3- 3764.0 2.881
6025.47  2- 4023.7 2.973
5613.52  4- 4435.6 217
4491.43 5- 5557.5 37.9
3736.69 3- 6312.2 100.21
10262.53 3- 762311 (2-,3,4+) 2639.3 &9
7466.35 2+ 2796.1 43.35
7446.23  (3,4)+ 2816.2 1311
7113.73  4- 3148.7 3.8
6582.47  3- 3679.8 11.8
6029.71 3+ 4232.6 48
5902.63  1- 4359.7 7.51
5629.41 2+ 4632.8 8.11
5248.79 2+ 5013.4 10.01
3904.38 2+ 6357.6 108
3736.69 3- 6525.3 33
10318.8 1+ 7701.8 0O+ 2616.9 0.86
6950.48  1- 3368.2 0.58
5629.41 2+ 4689.1 0.38
5211.56 O+ 5106.8 0.93
3904.38 2+ 6413.9 4.2
3352.62 O+ 6965.5 14.8
0.0 0+ 10317.4  100.8 D

Continued on next page (footnotes at end of table)
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Ca,y-25 NUCLEAR DATA SHEETS Ca,y-25
y(*°Ca) (continued)
Elev Jr Ele Jr = % Mult.$ 58 Comments
10415.06 3 7694.08 3- 2720.8 213
7623.11 (2-3,4+) 2791.8 B
7561.17 4+ 2853.8 6.6
7466.35 2+ 2948.6 33.92
744623  (3,4)+ 2968.7 10028
7277.82  (2,3)+ 3137.1 58
711373  4- 3301.2 9.021
6931.29 3- 3483.6 23.02
6908.70 2+ 3506.2 90.23
6750.41 2- 3664.5 14.8
6582.47 3- 3832.3 7.8
6507.87 4+ 3907.0 5.9
6285.15 3- 4129.7 2.5
6025.47 2- 4389.3 33.97
5629.41 2+ 4785.3 4.3
5613.52 4- 4801.2 39.67
5278.80 4+ 5135.9 15.51
5248.79 2+ 5165.9 9.10
3904.38 2+ 6510.1 20.17
3736.69 3- 6677.8 40.83
10474 8701 (6-) 1773
10639.07 (3-4,5) 813477 (2-3.4+) 2504.2 3.1
7113.73  4- 3525.2 9.5
6931.29 3- 3707.6 108
6582.47 3- 4056.3 3.8
6542.80 4+ 4096.1 6.9
6507.87 4+ 4131.0 95
5613.52 4- 5025.2 32.3
5278.80 4+ 5359.9 10.50
4491.43 5- 6147.1 8.8
3736.69 3- 6901.7 53.24
10699.50 3 8373.94 4+ 23255 20
8091.61 2+ 2607.8 1.408
7532.26 2- 3167.1 2.6
7466.35 2+ 3233.0 1.8
7446.23  (3,4)+ 3253.1 13
6908.70 2+ 3790.6 5.4
6542.80 4+ 4156.5 3.9
6285.15 3- 4414.1 2.2
6029.71 3+ 4669.5 7.8
5629.41 2+ 5069.7 10.8
5613.52 4- 5085.6 3.9
5278.80 4+ 5420.3 17.90
3904.38 2+ 6794.5 108
3736.69 3- 6962.2 18
10737.7  1- 7694.08  3- 3043.4 B7
6908.70 2+ 3828.8 7.85
6285.15 3- 4452.3 14.24
0.0 0+ 107362 106
10747.8 4+ 5629.41 2+ 5118.0 1418
3904.38 2+ 6842.8 100.02
3736.69 3- 70105 3.8
10770.2 (14 711373  4- 3656.3 719
6908.70 2+ 3861.3 14.87
5248.79 2+ 5521.0 108
0.0 0+ 107686 76
10895 (9) 9033  (7-) 1862 Q)
10910.0  (3,4,5) 3736.69 3- 7172.6 100
10921.1  (2+,3,4+) 602547 2- 4895.3 20

Continued on next page (footnotes at end of table)
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30Cay,-26

NUCLEAR DATA SHEETS

30Cay,-26

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments
5278.80 4+ 5641.9 100
10956.0  (3-,4+5-) 81875 (34,5) 27682 11
7481 3474.8 23
5902.63 1- 5053.0 23
5613.52  4- 5342.1 18
5278.80 4+ 5676.8 100
3736.69 3- 7218.6 57
10988.0  (3-,4+5-) 8980 (56,7)+ 2010 12
6908.70 2+ 4079.1 12
6285.15  3- 4702.6 25
5629.41 2+ 5358.2 25
3904.38 2+ 7083.0 100
3736.69 3- 7250.6 88
10994.7 (1) 5278.80 4+ 5715.5
5248.79 2+ 5745.3
3736.69 3- 7257.3
11003.0  (10+) 9305.2  (8+) 1698 Q)
8098.9 8+ 2902 Q)
11011.0 3 83380 (2+105-) 26729 7
7676.6  (6+) 3334.3 1@
4491.43  5- 6519.0 100
3736.69 3- 7273.6 29
0.0 0+ 11009.4 14
110443 2+ 3904.38 2+ 7139.2
3736.69 3- 7306.9
11070.6  (1-to 4+) 5613.52 4- 5456.1 7.7
5278.80 4+ 5790.7 15
5248.79 2+ 5820.7 15
3904.38 2+ 7164.9 100
3736.69 3- 7332.6 15
11078.2  1- 0.0 0+ 11078
11685.8  (10+) 9305.2  (8+) 2381 Q)
8098.9 8+ 3585 Q)
11708.7  (9+) 8935.8  (7+) 2773 Q)
11988 0+ 10318.8 1+ 16664 759
9869.3 1+ 2119.3 1009
12334.9  (10+) 9853.5  (8+) 2481 Q)
9305.2  (8+) 3030 Q)
12591.9  (10+) 9305.2  (8+) 3287 Q)
8098.9 8+ 4491 Q)
12923 (11-) 10895  (9-) 2028
131151  (12+) 11685.8  (10+) 1429 Q)
11003.0  (10+) 2112 Q)
13194 3352.62 0+ 9840
0.0 0+ 13192
13195 (10-) 10895  (9-) 2300
13203 0.0 0+ 13201
13289 3352.62 0+ 9935
0.0 0+ 13287
135355  (11+) 11708.7  (9+) 1827 Q
13913 () 3352.62 0+ 10559
0.0 0+ 13910
13993 3352.62 0+ 10639
0.0 0+ 13990
14232.4  (12+) 11685.8  (10+) 2547 Q)
11003.0  (10+) 3229 Q)
15152.4  (13+) 13535.5 (11+) 1617 Q)
13115.1  (12+) 2037 (D)
15267.1  (12+) 12334.9 (10+) 2932 (®))

Continued on next page (footnotes at end of table)
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49Cay-27 NUCLEAR DATA SHEETS 20Ca027

y(*°Ca) (continued)

Elev Jr Ele Jr = % Mult.$ 58 Comments
15306 (13-) 12923 (11) 2383

15748.1  (12+) 12591.9  (10+) 3156 Q)
16529.4  (14+) 14232.4  (12+) 2297 Q)

13115.1  (12+) 3414 Q)

16579.7  (13+) 135355  (11+) 3044 Q)
17698.6  (14+) 14232.4  (12+) 3466 Q)
18054.6  (14+) 14232.4  (12+) 3822 Q)
18215 (15-) 15306  (13-) 2909

18497.2  (14+) 15267.1  (12+) 3230 Q)
18719.2  (14+) 15267.1  (12+) 3452 Q)
191956  (15+) 15152.4  (13+) 4043 Q)
20578.6  (16+) 16529.4  (14+) 4049 Q)
22060.4  (16+) 18497.2  (14+) 3563 Q)

T Values with uncertainties are averaged values from diffeyeray studies. A large number of values is fréfK(p.y),
which are from level-energy differences since measurgd @ere not available. 18%K(p,y), manyy rays are shown
with upper limits on intensities, these are not given herse 3K (p,y) for details.

* Averaged values from differentray studies, but most values are available only friS#(p,y).

§ From y(6) in (HI,xny) and (p,py).

a Poor fit. Level-energy difference=1669.2.
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49Ca,,-28 NUCLEAR DATA SHEETS 20Ca0-28

(E) SD band
(20011d01,2003Ch22)

(16+) 22060.4
(A) 4p-4h, 0+ band
(69 205786
(B) y sequence based on 3563
8+.
a5 101856 (D) K 72=0- band
(2004T007) (?)
4049 (14+) 18497.2
s s
T
\
\
(C) 3+ band. |
4043 ‘
3230
(144 16529.4 (13+) 16579.7 zgiog
\
\
\
(13) 15306 1
= (134) 15152.4 (12+) 15267.1
3044
14232.4
2383
(11+) 135355 2%
131151
(11-) 12923
1827
(10+) 12334.9
(94) 11708.7 2028
(9) 10895 ZTl
2773 3030
1862 (8+) H 98535
l A i
(7+) 8935.8 )y _ 9033
{ 1880
2004
2921
1538 (64) 7974.4
(54 l 7397.2 1432
A ‘ l A
1569 4+ 6542.80
1652 3+ l 6039'71 o3
l a0 2y 5629.41
= e A o+ Y ; 521156
2124
1374
1308
2z ]ﬂ A A v
40"' ]ﬂ i
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49Ca,,-29 NUCLEAR DATA SHEETS 20Cay0-29

40K B~ decay (1.248x10° y) 1999BeZQ,1999BeZ S

Parent:A%K: E=0; Jr=4-; T; ,=1.248<10° y 3; Q=1311.0711; %f3-=89.1413

J: From unique 3rd forbiddefi~— spectral shape for decay to O+ level and L transfer in chpeggele reactions.

T: From 2004Ko09 and 2002Gr01; the same value from measutsntd specific activity of natural potassium salts using
liquid-scintillation counting (LSC) technique. (2002Gr@eported a value of 1.248.0° y 2, later adjusted to 1.24810° y
3 by 2004K009 to correct the quoted uncertainty on measurdpi abundance di°K). Both papers used natural abun-
dance of*%K as 0.01167%2 (1975Ga24). The natural abundance*®£=0.0117%1 (as recommended in the International
Union of Pure and Applied Chemistry 70, 217 (1998), basedhenrheasured value of 1975Ga24) would give about 4
times larger uncertainty on;J,. The earlier values of 1.2658.0° y 13 (1999BeZS,1999BeZQ) based on recomputation of

1.277x10° y 8 (evaluation by 1973EnVA); and 1.26.0° y 1 (evaluation by 1990H028 from 14 different measurements
out of a total of 34 measurements listed) are in good agreeméariation of T2 due to environmental conditions has

been studied by 2001No10, where no significant effect has begorted. Earlier (pre-1977) measurements of parfial (
and ce) and/or total 1T, of 40K: 1977Ce04, 1972G021, 1966Fe09, 1965Lel5, 1965Br25, AIO621961GI07, 1960Sa31,
1960Eg01, 1959Ke26, 1957We43, 1956Mc20, 1955Ba25, 19BbKDO55Su38, 1953Bu58, 1950Sa52, 1947GI07. Another
16 references (from 1931 to 1971) are listed by 1990H028 anithé 1978 Table of Isotopes (1978LeZA); but are not
present in the NSR database.

Measurements: 2004Ko09, 2002Gr01, 2001Nol0, 1977Ce042G&21, 1967Mcl0, 1966Fe09, 1965Lel5, 1965Br25,
1962FI05, 1962En01, 1961GI07, 1960Sa31, 1960Eg0l1, 1IEYKA957We4d3, 1956Mc20, 1955Ba25, 1955K021,
1955Su38, 1953Bu58, 1952Fel6, 1951G029, 1951De34, 19803%8490v01, 1948Ev09, 1947GI07. This list is not com-
plete, see 1978LeZA for several other references that @rpreeent in NSR database.

The decay scheme, which includes fBie decay to the ground state #1Ca and two levels if°Ar, is complete since these are
the only levels in the daughter nuclides below the respedtacay energies.

40ca Levels
E(evel) J  Typ
0 0+ STABLE

B~ radiations
EB~ E(level) I3~ Logft Comments

(1311.07) O 89.143 20.75 av B=560.185.
logft: log f3Ut from private communication from R. B. Firestone; see
also 1970Wall.
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30Ca,-30

NUCLEAR DATA SHEETS 49Ca,-30

405 ¢ decay (182.3 ms) 1982H009,1973De08

Parent:4%Sc: E=0; Ji=4-; T, ,=182.3 ms8; Q=14323.028; %£=100
1982H009: measurefi* delayed protonsB™ delayeda’s, Ty .

1973De08: measuredyEly.

405¢c decays td%Ar by ea (0.017%5) and to39K by &p (0.44%7) (1982H009).

Others..

y: 1971BIZH, 1968Ka08, 1966An01, 1965Ri06, 1955GI22.

BT: 1968Ar03, 1966An01.

Bty coin: 1971BIZH.
ep: 1974Sell (also 1973SeYM), 1969Ve04.
T1/2(4°Sc): 1974Sell, 1973De08, 1972M008, 1969Ve04, 1968Ar086A801, 1962Sc08, 1955GI22, 1954Ty33.

40Ca Levels

E(level) — J¥ E(p)(lab) Comments

0 0+

3735.88  3-

4490.610 5-

5613.110 4-

65804 3-

7658.310 4-

93603 3- 10063 Ea=20896. 4/l p=0.01195.
E(level): weighted average of 93@&)(from E(p)) and 9363 (from Ea).

94168 3- 10608

94276 (3.4)- 10716

94523 - 10953

96013 3- 12413

98114 (3,4,5-) 14454

98298 (1- to 4+) 14638 E(level): probable doublet.

99203 (3,4,5-) 15523

99528 4+ Ea=26208. 4/l p>0.5.

99795 (3,4,5) 16095

100504 4- 16784

101274 (3-,4+) 17524 E(level): weighted average of 10126(from E(p)) and 1012® (from Eaq).
Ea=27808. I/l ,=0.145.

101548 (3-,4+,5-) Ex=28028. 4/l p>2.

101938 (3-,4+,5-) Er=28378. 4/l p>1.

102114 (3,4)- 18354

103324 - 19534

103668 3- 19868

104474 3- 20654

104704%  (3,5)- 20894 E(level): weighted average of 10471(from E(p)) and 1046% (from Ea).
Ea=30827. I/l p>1.

105044 (3.4,5)- 21214

105197 (3-,4+,5-) Ex=31327. [4/l p>2.

105825 (3,4,5) 21975

105987 3- 221110 E(level): weighted average of 10596 (from E(p)) and 10599 (from Ea).
Ea=32037. 4/l p=2.07.

106935 3 23055

107255 (3.,5)- Ex=33165. 4/l p>30.

107548 (3,4,5) 23658

107765 3- 23865

108177F  (3-4+5-) 24239 E(level): weighted average of 108B4(from E(p)) and 10819 (from Eq).
Ea=34017. '4/T ,>0.5.

108495 (3,5)- 24575

109095 (3,4,5) 25165

109568 (3-,4+,5-) 25628

109737 (3,4,5) 25787

1098712  (3-,4+,5-) Ex=355212. ['4/Tp>0.2.

110377 (3,4,5) 26417

1108812  (3-,4+) Ex=364312. 4/l p>0.5.

Continued on next page (footnotes at end of table)
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30Cay0-31

NUCLEAR DATA SHEETS

30Cay0-31

40Ca Levels (continued)

E(level)  J¥ E(p)(lab) Comments

111146 27166 E(level): probably a doublet.
111426 (3.4,5)- 27436

112055 (3,5)- En=37485. [4/l p>6.
112175 3- 28165

113125¥  (3-,4+5-) 29125 E(level): weighted average of 11385(from E(p)) and 1130& (from Eq).

114187 4+ 30127

114529 30459 E(level): probable doublet of natural-parity levels.

114727 (3-,4+,5-) Exr=39887. 4/l p>1.

115496  (3,5)- Ex=40586. [/l p>6.

1161610 (3,4,5) 320510

116637  (3-,4+,5-) Er=41607. I/ p>2.

117244%  (3,5)- 330810  E(level): weighted average of 11723(from E(p)) and 11727 (from Eq).

Ea=42187. T4/l ,>0.2,
1179110  (3,4,5) 337610

118416 (3-,4+,5-) Er=43206. 4/ p>0.7.
120017 (3,5)- 358410 Ea=44627. [/l p=52.
1203410 (3,4,5)- 361310

120669 (3,5)- 364910 Ea=45199. g/l p=1.37.

T S(p?)(‘OCa)+E(p)(c.m.) for delayed proton decaya:-binding energy??Ca)+Ex(c.m.) for delayeda decays.
Ca)=8328.239, a-bindingﬁenerg Ca)=7039.6521 (2003Au03). All states above and including 9360 decay

S(p)¢

by protons to®%K and/ora’s to 36Ar g.s.

* Assumed here as the same level populategpimndear decays, although 1982H009 treated these as separate levels

populated in the two decays.
# From Adopted Levels.

y(*°ca)
Eyi E! evel { Elfevel E |y‘r¢ Mult.8 58
755.68 4490.6 5- 37358 3- 44
11263 5613.1 4- 122 M1+E2 -0.72

1877.87 5613.1 4- 37358 3- 2505 MI1+E2 -0.275
2045.87  7658.3 4- 5613.1 4- 25155

28443 6580 3- 37358 3- 210 M1+E2 +3.119
3167.97  7658.3 4- 44906 5- 12

3735.68 37358 3- O 0+ 100 E3

3920.010 7658.3 4- 37358 3- 12

T For absolute intensity per 100 decays, multiply by 0.9964

* From 1973De08.
From adopted gammas.

£, B" radiatons

Ee E(level) le Logft I(e+B") Comments
(2257) 12066 2210512 563 0.0002815 av EB=5235.
€K=0.070817.

CL=0.0070217.
£M+=0.001183.

(2289) 12034 1.81057 582  0.0002410 av EB=5375.
£K=0.065717.
CL=0.0065217.
£M+=0.001103.

(2322) 12001 4410515 542 0.0006022 av EB=5524.
£K=0.061012.

Continued on next page (footnotes at end of table)
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30Cay0-32

NUCLEAR DATA SHEETS

30Cay0-32

Ee

E(level)

le

£, B" radiatons (continued)

Log ft

l(e+B")

Comments

(2482)

(2532)

(2599)

(2660)

(2707)

(2774)

(2851)

(2871)

(2905)

(3011)

(3106)

(3118)

(3181)

(3209)

11841

11791

11724

11663

11616

11549

11472

11452

11418

11312

11217

11205

11142

11114

141055

1.%1059

3.210° 12

8:10°°% 3

8:1063

1.81056

8.910°6 25

201055

6:10°%5

141056

0.00012

6.2107° 13

341056

161054

Continued on next page (footnotes at end of table)

592

6.04

562

6.22

6.32

592

6.21

591

6.44

6.12

521

551

581

6.11

0.0002810

0.0002620

0.0008232"

0.0002310

0.0002410

0.0006620

0.0003610

0.0008320

0.0002820

0.0007530"

0.006811

0.00388

0.00234

0.00113

CL=0.0060412.

£M+=0.00101619.

av EB=6244.
eK=0.04337.
CL=0.004297.

£M+=0.00072111.

av EB=6475.
€K=0.03929.
CL=0.003889.

£M+=0.00065214.

av EB=677 4.
£K=0.03456.
CL=0.003426.
£M+=0.0005749.
av EB=7054.
€K=0.03075.
CL=0.003045.
€M+=0.0005118.
av EB=7275.
£K=0.02826.
CL=0.002806.

£M+=0.00047010.

av EB=7574.
€K=0.02514.
CL=0.002493.
£M+=0.0004186.
av EB=7934.
€K=0.02213.
CL=0.002193.
£M+=0.0003685.
av E3=8025.
€K=0.02144.
CL=0.002124.
£M+=0.0003566.

I(e+B™): probably for a doublet.

av EB=8184.
€K=0.02023.
CL=0.002003.
£M+=0.0003375.
av E3=8683.
€K=0.0171217.
CL=0.00169617.
£M+=0.0002853.
av EB=9113.
£€K=0.0149314.
CL=0.00147914.
EM+=0.00025 .
av EB=9173.
€K=0.0146814.
CL=0.00145414.
eM+=0.00024 .
av EB=9464.
€K=0.0134314.
CL=0.00133014.
eM+=0.00022 .
av EB=9594.
€K=0.0129213.
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30Ca,-33

NUCLEAR DATA SHEETS

30Cay,-33

Ee

E(level)

le

£, B" radiatons (continued)

Log ft

l(e+B")

Comments

(3235)

(3286)

(3336)

(3350)

(3367)

(3414)

(3474)

(3506)

(3547)

(3569)

(3598)

(3630)

(3725)

(3741)

11088

11037

10987

10973

10956

10909

10849

10817

10776

10754

10725

10693

10598

10582

1410614

%103

1.3106 12

241055

2.810°55

3.910°6 22

3.910°° 20

121053

0.0001209

8:10°% 3

521075 11

10763

7.910°6 21

131053

Continued on next page (footnotes at end of table)

7.25

6.42

7.24

6.01

6.01

6.83

582

6.31

531

6.52

571

6.62

651

6.31

0.0001010

0.0006920

0.0001110

0.00204

0.00204

0.0003520

0.003820

0.00123f

0.012820

0.00093

0.005912

0.00083

0.0010428

0.00174

CL=0.00128013.
eM+=0.00022 .

I(e+BT): probably for a doublet.

av EB=9716.
eK=0.0124722.
CL=0.00123522.

£M+=0.0002084.

av E3=9954.
€K=0.0116513.
CL=0.00115413.
eM+=0.00019 .
av E3=10196.
€K=0.0109118.
CL=0.00108118.

£M+=0.0001823.

av E3=10254.
€K=0.0107112.
CL=0.00106111.
EM+=0.00018 .
av EB=10335.
€K=0.0104812.
CL=0.00103812.
eM+=0.00017 .
av E3=10563.
£€K=0.009888.
CL=0.0009788.
eM+=0.00016 .
av E3=10833.
£€K=0.009178.
CL=0.0009088.
eM+=0.00015 .
av E3=10984.
€K=0.008829.
CL=0.0008739.
eM+=0.00015 .
av E3=11183.
€K=0.008407.
CL=0.0008327.
eM+=0.00014 .
av EB=11285.
£€K=0.008189.
CL=0.0008109.
eM+=0.00014 .
av EB=11423.
€K=0.007916.
CL=0.0007836.
EM+=0.000132 .
av E3=11573.
€K=0.007626.
CL=0.0007556.
eM+=0.000127 .
av E3=12024.
£€K=0.006857.
CL=0.0006786.
eM+=0.00011 .
av E3=12093.
€K=0.006735.
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50Cay,-34

NUCLEAR DATA SHEETS

50Cay,-34

Ee

E(level)

le

£, B" radiatons (continued)

Log ft

l(e+B")

Comments

(3804)

(3819)

(3853)

(3876)

(3957)

(3991)

(4112)

(4130)

(4169)

(4196)

(4273)

(4344)

(4371)

(4403)

10519

10504

10470

10447

10366

10332

10211

10193

10154

10127

10050

9979

9952

9920

5.810°6 14

8.6107° 13

6.810°°9

1.810°3

1.810°6 12

23106 12

7.%10°°11

1.%1065

161065

7.%10°6 19

191054

4x1076 2

6x1077 4

2.8610°54

Continued on next page (footnotes at end of table)

6.71

551

561

6.21

7.23

7.12

571

752

732

6.71

6.31

7.03

7.83

6.31

0.0008320

0.012519

0.010214"

0.00285

0.0003020

0.0004620

0.013922

0.0002110

0.0003210

0.00154

0.00429

0.00095

0.0001610

0.00509

CL=0.0006675.
€M+=0.00011208.
av EB=12394.
£K=0.006296.
CL=0.0006226.
€M+=0.000105 .
av EB=12463.
€K=0.006194.
CL=0.0006134.
£€M+=0.00010297.
av EB=12623.
£K=0.005974.
CL=0.0005914.
eM+=9.94x 1075 6.
av EB=12743.
€K=0.005824.
CL=0.0005774.
eM+=9.69x 1075 6.
av EB=13125.
£K=0.005365.
CL=0.0005305.
eM+=8.91x 1075 9.
av E3=13283.
£K=0.005183.
CL=0.0005133.
eM+=8.61x1075 5.
av EB=13863.
£K=0.004603.
CL=0.00045 .
eM+=7.64x1075 5.
av EB=13955.
€K=0.004524.
CL=0.0004474.
eM+=7.51x 1075 7.
av EB=14145.
€K=0.004354.
CL=0.0004314.
EM+=7.24x 1075 7.
av EB=14273.
£K=0.00423823.
CL=0.00042 .
eM+=7.05x107° 4.
av EB=14633.
£K=0.00394921.
CL=0.00039 .
EM+=6.57x107° 4.
av EB=14973.
€K=0.00370322.
CL=0.00037 .
eM+=6.16x 1075 4.
av EB=15105.
£K=0.003623.
CL=0.0003583.
eM+=6.01x 1075 5.
av EB=1525.824.
€K=0.00351416.
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50Cay,-35

NUCLEAR DATA SHEETS 49Ca,-35

Ee

£, B" radiatons (continued)

E(level) le Logft I(e+B™) Comments

(4494)

(4512)

(4722)

(4871)

(4896)

(4907)

(4963)

6.75E3

(7743)

8.55E3

9.78E3

10602

CL=0.00035 .
eM+=5.84x 1075 3.
9829 9410625 661 0.00267 av EB=15705.
€K=0.003253.
CL=0.00032 .
eM+=5.40x 1075 5.
[(e+BT): probably for a doublet.
9811 3.¥10°5 611 0.008815 av EB=15783.
€K=0.00319716.
CL=0.00032 .
eM+=5.32x107° 3.
9601 9.610°15 571 0.0325 av EB=1679.425.
€K=0.00268711.
CL=0.00027 .
eM+=4.468<107° 18.
9452 0.00028 521  0.11017 av EB=1751.425.
£K=0.00238910.
CL=0.000236 .
eM+=3.973<107° 16.
9427 0.00013 551  0.05510 av EB=17644.
£K=0.00234413.
CL=0.00023 .
eM+=3.897x107° 22,
9416 0.00012 561  0.0448 av EB=17695.
£K=0.00232416.
CL=0.00023 .
eM+=3.86x107° 3.
9360 0.00018 541 0.07311 av EB=1795.925.
£K=0.0022279.
CL=0.00022049.
eM+=3.704x107° 14.
7658.3 0.043 3.304 49.440 av EB=2625.821.
€K=0.00077 .
CL=7.594x107° 17.
eM+=1.276x107° 3.
Energy: E)=5730150 (1968Ar03)
IB: 50 1 (1968Ar03).
6580 0.0015 502 2110 av EB=31563.
£K=0.00046 .
CL=4.521x107° 12,
eM+=7.596x107° 19,
5613.1 0.00320 461 11530 av EB=3633.221.
£K=0.00030685.
CL=3.035¢<107° 5.
eM+=5.099<107% 9.
Energy: E3)=7530200 (1968Ar03)
IB: 15% 1 (1968Ar03).
4490.6 0.003%1 471 175 av E3=4188.921.
£K=0.00020483.
CL=2.026x107° 3.
eM+=3.403<107% 5.
Energy: E37)=8760100 (1968Ar03)
IB: 15% 1 (1968Ar03).
3735.8 0.0039 481 195 av EB=4563.221.
€K=0.000160 .
CL=1.59x1075 .
eM+=2.666x107° 4.

Continued on next page (footnotes at end of table)
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49Ca,,-36 NUCLEAR DATA SHEETS 20Ca-36

£, B" radiatons (continued)

Ee E(level) le Logft I(e+B™) Comments

Energy: E37)=958040 (1968Ar03).
IB: 20% 1 (1968Ar03).

T Combined feeding frongp andea decays, although 1982H009 treated the two levels as separtte two decays.

Decay Scheme

Intensities: |, e per 100 parent decays

4-

S 182.3 ms

/ QF=14323.0

%€ +%B+=100.0 40
215Cg
+
F A S S S Ee g le Log ft
IS ¥ o~ o
A oSS 7658.3 6.75E3 49 0042 330
v 6580

4_

3 > 9o 21 00011 50
s . :

4 /(”7)(” 5613.1 855E3 11 00039 46

— 1+ 4490.6 978E3 17 00039 47

5
3- 3735.8 10602 19 0.0034 48
(0]
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30Cay0-37 NUCLEAR DATA SHEETS

30Cay0-37

41Ti ep decay (80.4 ms) 1997H012,1998L i46,1998Bh12

Parent:*1Ti: E=0; Jr=3/2+; T;/,=80.4 ms9; Q=11860SY; %sp=10010
Q(g.s.): 11860100 (syst,2003Au03).
417 decays td*?Ca by ep (=100%).

Other main references: 1985Zh05, 1974Sell (also 1973SeY®TBG006, 1966P012, 1964Re08. Otherg/{Jf 1996Fa09,

1997Tr11. .
Measured E(p), I(p), pcoin, Ty >.
Others: 1998J020, 1977Ce05, 1976Sz04, 1973Ha77.

40Ca Levels
E(level) JT  Comments
0 0+
3352.629 0+
3736.695 3-
3904 2+  E(level): from 1997Ho12.

T From Adopted Levels.

Delayed Particles*fCa)

E(*%Ca) E(pf ECIScy I(p)'S
3904 75412 5774 0.2913
0 9862 2095 5.69
3736.69 124952 6102 1.0519
3904 1249152 6270 1.0519
0 15422 2666 4.213
0 158710 2712 0.4823
3904 185728 6893 0.83
3352.62 1977102 6465 0.5614
3904 1977102 7021 0.5614
3736.69 20630P 6938 1.12
0 22713 3413 5.07

0 24143 3560 3.43
0 2.54<10° 13 3690 0.6212
0 26567 3808 1.53

0 28048 3960 0.8920
0 30834 4246 15.85
0 315219 4317 0.8013
0 334310 4512 0.607
0 34839 4656 0.657
0 36005 4776 2.1525
0 36914 4869 3.75
0 37495 4929 7.45

0 38328 5014 0.625
0 389017 5073 0.438
0 41874 5378 3.7212
0 430711 5501 0.3410
0 43856 5581 1.6912
0 45707 5767 0.8813
0 46384 5840 5.34
0 468310 5886 1.0616
0 47353 5940 25.010
0 482910 6036 0.83

0 487615 6084 0.849
0 494411 6154 0.7613
0 515714 6372 0.4011
0 521940 6435 0.6512
0 533723 6557 0.3720
0 544140 6673 0.6012

Continued on next page (footnotes at end of table)
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49Ca,,-38 NUCLEAR DATA SHEETS 20Ca-38

Delayed Protons (continued)

E(*'Ca) E(pf E¢ScP I(p)'S
0 560115 6827 0.0657
0 571814 6947 0.0948
0 579027 7021 0.5614
0 594719 7182 0.10210
0 612119 7360 0.0727
0 637138 7617 0.05015
0 665050 7903 0.0506
0 672560 7980 0.072

T For absolute intensity per 100 decays, multiply#y1.0.

* E(p)(lab) values are from a weighted average of 1998Bh18801i@6, 1997Ho12 and 1974Sell, except where
noted.

8 From weighted averages of 1998Li46, 1998Bh12, 1997H01852R05, and 1974Sell.

® From#1Ti ¢ decay (80 ms)

a 1249 and 1977 proton groups are doubly placed.

P This group is not reported by 1997Ho012.
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49Ca,-39 NUCLEAR DATA SHEETS 20C8-39

Decay Scheme

3/2+ 0 804 ms
QfP=11860
%ep=100.0
%e + %B+=100. 41Ti
227719

CRIE I R AR L

DOTTH RIS ORI T

E(p) 1(p) E(iSco0)  E(33Caz)
PL 9860 5.6 2095 0
P2 15420 4.2 2666 0
Ps 15870  0.48 2712 0 22%
P+ 22710 50 3413 0
Ps 24140 34 3560 0
Ps 25400  0.62 3690 0 3960
pr 26560 15 3808 0 3808
Ps 28040  0.89 3960 0
P 30830 158 4246 0 3690
P 31520  0.80 4317 0 3560
P 33430  0.60 4512 0 3413
P2 34830  0.65 4656 0
P2 3600.0  2.15 4776 0
P 3691.0 3.7 4869 0
P15 37490 7.4 4929
pie 38320  0.62 5014 0 /
P7 3890.0  0.43 5073 0 2712
pi8 41870  3.72 5378 0 / 2666
Plo 4307.0  0.34 5501 0
P20 43850  1.69 5581 0
P21 45700  0.88 5767 0
P22 46380 53 5840 0 2095 /

P23 4683.0 1.06 5886 0 /

315G

0+ 0/

p1-23

30Ca0
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30Cay-40

NUCLEAR DATA SHEETS

50Cay,-40

Decay Scheme (continued)

2 80.4 ms
QFP=11860
%ep=100.0
%¢ + %P =100.

Ep) 1) EGSco) E@Ca)
P 47350  25.0 5940 0
P2 48290 08 6036 0
P26 48760  0.84 6084 0
P27 49440 076 6154 0
P28 5157.0  0.40 6372 0
P2 52190 065 6435 0
P 5337.0  0.37 6557 0
P1 54410  0.60 6673 0
P2 5601.0  0.065 6827 0
P2 57180  0.094 6947 0
P 5790.0 056 7021 0
P 5947.0  0.102 7182 0 /
P 6121.0  0.072 7360 0
P7 6371.0  0.050 7617 0 /
P 6650.0  0.050 7903 0 / 8673 /
pss  6725.0 0.07 7980 0 / 6557 /
po 19770 056 6465 3352.62 / 6465 /
P 12490  1.05 6102  3736.69 r 6435 /
P2 20630 1.1 6938 3736.69 ) 6372 /
P 7540 029 5774 3904 / 6270
P4 12490  1.05 6270 3904 K /
ps  1857.0 0.8 6893 3904 ’
pe 1977.0 056 7021 3904 /
; /4
? 5774/
/ 315G
2+ 39044
paz-a6/
3- 3736.69
p41-42 ,
//
0+ 3352.62p
p4o
O+ 0/
P24-39
50Ca0

3/2+

417
221119
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49Ca,,-41 NUCLEAR DATA SHEETS 20Ca0-41

44V ear decay (111 ms) 1971Ce02

Parent:*V: E=0; T;,=111 ms7; Q=8.30<10° 12;
T: Half-life from 1997Ha04. Other: 90 m25 (1971Ce02).

40ca Levels
E(level) J°
0 0+

Delayed Particles*fCa)
E*°Ca) E@) E(*Ti)
0 277020 8.18E+3

Decay Scheme

2 111 ms
/ Q™ =8.30E3
%e + %B+=100.0 44\/21

E@ @) E@Ti,) E@SCay) 23
ai 2770.0 8.18E+3 0
/ 8.18E+3/
44
/ 221122
0+ 0
a1
40,
20C30
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49Cay,-42 NUCLEAR DATA SHEETS 203042

Inelastic scattering

Includes elastic scattering: (HI,HI).
H|:6Li, 7Li, QBe, lOB, llB, 12C, 13(:, 14C, 14N, 1601 1701 1801 2°Ne, ZSSi, 323, 37c|, 4°Ar, 40(:&, 48(:&, 86Kr.
6Li,5Li"):.
(1982Co)12: E=30 MeV. Measuremi(6), 6(¢M)=9° - 78°; DWBA double-folding model analysis, deduced deformatiemgths.
Levels at 0, 3740, 3900, 4490.
1977B021: E=30 MeV. Measuredl(0), coupled-channel analysis, Hauser-Feshbach calcoatio
169876Va31: E=34 MeV. Als§Li(*°Ca?0Cd) E=227 MeV. Measured(8), DWBA analysis.
Li, °Li):.
(1989Na)L02: E=210 MeV. Measurex( 0).
1980An16: E=28, 32 MeV.
1981Fu04: E=88 MeV. DWBA and coupled-channel analysis.
1981Sc16: E=99 MeV. Measurex 8), optical-model analysis.
1977Cu02: E=28, 34 MeV. Deduced optical-model paramete(8).
1976Ch27: E=50.6 MeV. Measurex(6).
1971Da33: E=30 MeV. Measuredi(0).
1969Be90: E=20 MeV. Measureai(0).
("Li, Li%):.
1985Sa25: E=34 MeV. Measures(8), 6(¢M)=10° - 135°; DWBA coupled-channel analysis. Levels at 3740, 3900, 4490

6290.

1982Ec01: E=45 MeV. Measurami(6), 68(¢M)=12° - 80°; double folding model.

("Li, "Li):.

1980CuZz, 1977Cu02: E=28, 34 MeV. Deduced optical-modedupaters frono ().

1969Be90: E=20 MeV. Measureai(0).

(°Be®Be):.

1980Ec04: E=45, 60 MeV. Measured8); DWBA analysis for 3-,5- levels; double folding model. lets at 3730, 3900, 4490,
5900, 6400, 6940, 7300.

(°Be’Be)..

1980Ec01: E=45, 60 MeV. Measurex(0).

1983Ec01: E=35-60 MeV. Measurex(6).

1984Ful0: E=158 MeV. Measurex( 0).

1985Wi18: E=30, 45 MeV. Measureal(6).

(1°8,19B):.

1983BoZU: E=31 MeV. Measured(6).

1981GIZY, 1980GI03: E=46.6 MeV. Measurex ).

11g 11py):.

1981HNn01: E=51.5 MeV. Measurex(6), 6(¢eM)=10" - 60°; DWBA coupled-channel, double-folding model analysisvéls at
3740, 3900, 4490. Deduced deformation lengths.

1981Hn04: E=40 MeV. Measured(6), DWBA analysis; deduced deformation lengths.

(*'B,11B):.

1983BoZU: E=32, 68 MeV. Measureal(8).

1981GIZY, 1980GI03: E=51.5 MeV. Measurex6).

1980Ma31: E=32 MeV. Measured(6), DWBA analysis.

12¢ 12¢1y.:.

1981Bu08: E=1032 MeV. Measurer(8), 6=4° - 16°. Data for g.s.

1212¢)..

1986Sa29: E=10-35 MeV. Measurexq{0).

1980Ku03, 1979Ku0212C(*°Ca*0Ca) E=18-40 MeV; 80-178 MeV. Measurex{h).

1978Re06, 1979Re03: E=135-150 MeV; 51 MeV. Measweat 180. Optical-model analysis.

1976MoYU: E=45 MeV. Measured(6).

1972Sc21: E=114 MeV.

(13C l3cl):.

1977B0ol7: E=68 MeV. Measuredl(0), 6=8° - 40°; CCBA analysis; levels at 3740, 3900, 4490. Deduced deftiomdengths
relative to those from (p/jp normalized to 1.0 for 3900 level.

(M4c 14y,

1981Ha23: E=51 MeV. Measuredl(0); 8(¢M)=13° - 53°; DWBA and CCBA analysis. Levels at 3740, 3900, 4480.

147 14N/Y-
N,~*N):.

1978Bul0: E=161 MeV. Measureai(0), 0(¢M)=12°. Levels at 6900 and 7900. Deduced giant resonances.

1975Wi02: {4N,14N) E=24-54 MeV. Measured(6).

160 160y):.

1982Re03, 1978Re02: E=60 MeV. Measue@®), 6(¢M)=10° - 65°; energy uncertaintyz100 keV; DWBA fits with coupled
channels analysis. Levels at 3740, 3900, 4490.

1981Al12: E=51.5, 54 MeV. Measurem(0).

1981Kul0: E=50-70 MeV. Measureai(0), coupled-channel analysis.
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49Ca,,-43 NUCLEAR DATA SHEETS 20Ca0-43

1973Bel3: E=60 MeV. Measureai(0).

(*°0,%°0)..

1985Mel4: E=1503 MeV.

1988R001: E=94 MeV. Measureai(6).

1979Vil13: E=40-214 MeV. Measured fusian

1979Ku02: E=50 MeV. Alsd®0(*°Ca?9Ca) E=80-178 MeV. Measured(8).

1973Ch10: E=47, 49 MeV.

1972Gr25: E=25-45 MeV. Measurex(6).

1971Be26: E=20-40 MeV. Measurer0).

19710r02: E=36-48 MeV. Measurex(6).

1969Ec01: E=23-42 MeV. Measured6).

*oY0)..

1989AI1ZQ: E=1428 MeV. Measured, 6(¢M)=small. Energy uncertainty:400 keV. Levels at 3740, 3900, 4490.

(180’1801):_

1982Rel4, 1982Re03: E=62.14 MeV. Measutd®), 6(sM)=10° - 65°; DWBA fits with coupled channels if°Ca and!®0.
Levels at 3740, 3900, 4490. Deduced deformation lengths.

1972Ei07: {80,180) E=25-42 MeV. Measured(6).

(®°Ne 2ON€):.

1978Ng01: E=36-95 MeV. Measurex(8); optical-model, DWBA, coupled-channel analysis.

12%80§8e06:?@Ne,20Ne) E=151 MeV. Measured(0), optical-model parameters.

Si,29S¥)..

(1986Vi02:) E=225 MeV. Measured(0), 6(eM)=4° - 30°; DWBA analysis; energy uncertainty400 keV. Unresolved doublet:
3740+3900. Deduced deformation length.

(325 329)..

1986Bi02: E=100, 120, 151.5 MeV. Measura@p); folding model analysis for 3740 level.

1975Rel7: E=100 MeV. Measurex(6) for 6=20° - 60°; DWBA analysis for 3900 level.

325323,

(19888i0)6: E=90, 100, 110, 120, 151.5 MeV. Measudadd), folding-model analysis.

1984Ba27: E=100, 120, 151.5 MeV. Measum(P); optical-model analysis.

1989Di06: E=90, 110 MeV. Measurez(6).

1977Ri03: E=58-130 MeV. Measurex(6).

@c7clerery..

1997Wil7: E=97.3, 115.3 MeV. Measurexq6).

1990Fe03: {'CI,37Cl) E=120.5 MeV. Measured(0); folding model and DWBA analysis.

(“CAr,40Ar'):.

1987Fr20: E=1760 MeV. Measured, 6(lab)=2.5. Giant resonances at 8000 and 18000.

14%78VX(§118, 1979Wa064qAr,0Ar) E=191, 236, 272 MeV. Measured(6), optical-model parameters.

Ca*°Cd)..

(19828I04: E=160, 280, 400 MeV. Measurex{6), DWBA analysis; FWHM=1.5 MeV. Levels and giant resonanaes8740,
7800, 10700, 14000, 17600, 26000. See also 1981Ro01, 1@BOED79Tr10, 1977Frl4 from the same group where
40Ca(*0Ca,X) reaction was studied at4¥Ca)=284 and 400 MeV.

2004Sc07, 1993Sc29: E=50 MeV/nucleon. Measuf@84)(p) coin; deduced two-phonon double GQR and multi-phagiant
resonance features.

(*°ca?oca):.

1977D0o02: E=55-120 MeV. Measured 6).

1977Ri03: E=58-130 MeV. Measurex(6).

1975D007: {°Ca*°Ca) E=110-150, 170-200 MeV. Measured

(*8caf8ca):.

1990Ti04: E=132, 140 MeV. Measurer6), coupled-channel analysis.

(86Kr, 86K r'):.

19990t02: E=5160 MeV. Measurem(6), 6=1° - 6°; fitted elastic and inelastic channels from 13-25 MeV exitita Energy
uncertainty=1400 keV. Deduced E1 and E2 strength distabst

40ca Levels
E(level) JT L*  Comments
0 0+ 0
3740 3- 3 B3R=0.49 PLi,1982C012); 1.15%!B,1981HNn01); 1.298 (?8Si,1986Vi02).
B3R(p,p)/BsRE3C 13C)=1.3 (1977B017).
3900 2+ 2 ByR=1.04 fLi,1982C012); 0.4411B,1981Hn01); 1.374 (28Si,1986Vi02).

4490 5- 5 BsR=0.53 fLi,1982C012); 1.15%B,1981Hn01).
BsR(p,p)/BsR(A3C,13C’)=1.9 (1977B0o17).

Continued on next page (footnotes at end of table)
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49Cay,-44 NUCLEAR DATA SHEETS 20Ca0-44

40Ca Levels (continued)

E(level) JT ¥  Comments

5900

6290

6400

6940

7300

7.8x10° 10¥ Probably lower excitation of the octupole resonance.
10.7x10° 10*

14.0x10° 10*

17.6x10° 10* GQR; wide structure.

26x10%% E(level): wide structure.

T From Adopted Levels.
* Giant resonance.
# Based on adoptedrd

14N(28si d) 1978BaY Q

1978BaYQ: E=66,70,80 MeV. Measured deuterons uABgE telescope.
At 6=0; no 10+ level found.

40Ca Levels
E(level)l JT  do/dQ pb/sr
6930 6+ <0.2
8098 8+ <0.2

T From Adopted Levels.
¥ At 0° and E=70 MeV.
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30Cay,-45

NUCLEAR DATA SHEETS

30Cay-45

325(12C ) 1972Mi08

1972Mi08: E=30 MeV. Measured(Ea), deduced multiparticle-multihole states.

E(level)

0

335025
370025
391025
450025
518025
526025
561025
590025
630025
654025
691025
727025
798025
811025
832025
859025
879025

T From Adopted Levels for levels up to 5 MeV. Higher groups astly unresolved multiplets.

Jﬁ
0+
0+
3-
2+
5_

40ca Levels

do/dQ (ub/srf  Comments

~0.31

3.78

~0.91

6.96
1.04
541
6.84
11.0
3.51
3.51
12.3
16.0
8.17
40.3
20.7
11.8
27.3
15.7

+ At 6(lab)=7.5.

E(level):
E(level):

E(level):
E(level):
E(level):
E(level):
E(level):
E(level):
E(level):
E(level):

doublet: 5614+5629.
doublet.

triplet: 6508+6543+6582.

triplet: 6909+6931+6938.

triplet: 7239+7278+7301.

triplet: 7973+7977+8019.

triplet: 8091+8113+8135.
multiplet: 8323+8338+8359+8364.
doublet: 8579+8587.

doublet: 8764+8810.
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50Cay-46

NUCLEAR DATA SHEETS

50Cay-46

36Ar (a,y):resonances

1973Wa08,1987He05,1982Pr 05

1973Wa08, 1973Br34: E=5.3-16.8 MeV. Measured yiet®) in giant-resonance region.

1987He05: E=5.48-5.515 MeV. Measured yield of 2@f#m first 2+ level of36Ar and 212§.
1982Pr05: E=5.495-5.505 MeV. Measured excitation fumstj¢ spectra at 5496 resonandgEy)=1 keV.

1967Nal0: E=3-5.7 MeV. Measurexl for 5620 resonance.

E(level)2  J™  (23+1) 4l o/l (eV)?

40ca Levels
Comments

0 0+

9868.8 0.143
10321 1+
119771%

119871% 0+
119891%

119971%

1209

12202

1233%

1242%

12971 3.4
1324 9.7
13484 3.4
13718 3.7
13952 14.6
14096 14.4
14419 4.7
14509 4.5
14869 6.3
17669 5.8
17858 5.4
181462 11.3
18326 9.4
18452 6.9
18731 10.3
19037 4.9

T Ea(c.m.)+S@)(for 40Ca); Ex(c.m.)=(36/40)E (lab); S@)(*°Ca)=7039.6521 (2003Au03). The E’s given under

E(level): from Adopted Levels.
Ea=5486.
Ea=5497.

Proton decay to 2522 level #7K; a decay to 2814 level if®Ar. This resonance

also studied by 1982Pr05.
Ea=5499.
Ea=5508.
Ea=5619.
Ea=5736.
Ea=5880.
Ea=5979.
EEr=6590.
Ex=6900.
Er=7160.
E=7420.
Ex=7680.
E&=7840.
EEr=8200.
Er=8300.
Er=8700.
E=11810.
EEr=12020.
Ex=12340.
EEr=12540.
EEr=12680.
Ex=12990.
Er=13330.

comments are measured values in the lab system.

* From Adopted Levels.
# From 1987He05.

Doublet, see resonances3?K(p,y) dataset.

& From 1967Nal0.

a From 1973Wa08 for levels above 12500.

E: evel

9868.8
11987

40/l =0.939 assumed.
@ From 1982Pr05.

y(4°Ca)
g JFoE ly Tyt
0 0+ 9869
0+ 10321 1+ 166648 42 0.345
9868.8 211952 58 0.457
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30Ca-47

NUCLEAR DATA SHEETS

30Ca-47

36Ar(BLi,d) 1979F004,1994Ya04,1998Ya21

1979F004, 1977Be65, 1975F004: E=17 MeV. Measwréfl), FWHM~35 keV, 0+ levels.

1994Ya04, 1998Ya21, 1993Ya07: E=50 MeV. Measus€@), FWHM=50-70 keV. Deduced L and S valuescluster states.

1975An13: E=28 MeV. Measured and S for g.s.

E(level)f

0
3350.518
37363
39093
4494.49
52066
52834
5625.910
59083
60345
6285.112
65014
65344
65773
6756.817
6900
6930
7300

7460
7560
7690
7870
7900
8050
8150
8270
8280
8380
8420
8550
8600
8780
8930
9140
9240
9360
9500
9700
9870
9950
10080
10150
10340
10590
10690
10700
10800
10900
11100
11210
11300
11370
11470

g
o+
0+
3-
2+

-
H*

C_EU'II\)(JOOO
N

B WOSFENA

N
® w
®

N
®

GQOPOOWUIRLRNWOUONENWNWO®

SNNNWORORRNNWOAT OONN®

~

-
N

+
(63}

s

40ca Levels
Comments

0.30
0.21
0.06
0.26
0.016
0.18,0.18
0.19
0.05
0.025

0.026
0.03(@
0.0362
0.087

0.12
0.25

(0.04)
0.04
0.18
0.066

0.15
0.21
0.055

0.043

0.076
0.11
0.11
0.14
0.50,0.15
0.11
0.10
0.10
0.20
0.14
0.034,0.01
0.20
0.06
0.25
0.10

0.28
0.14
0.11
0.60
0.62
0.40
0.12
0.12

E(level): doublet 5210+5250.
E(level): doublet 5614+5628.

E(level): doublet 6025+6029.

E(level): unresolved multiplet with L=0 from(8) distribution and cross
section below 3% of that to g.s. (1975F004).

E(level): from 1975F004.

E(level): from 1975F004.

L: from 1993Ya07.

Continued on next page (footnotes at end of table)
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30Cay-48

NUCLEAR DATA SHEETS

30Cay-48

E(level)  J™

11690
11800
12020
12100
12170
12340
12450
12650
12720
12900
13050
13200
13300
13470
13620
13720
13830
14000
14190
14380
14500
14680
14750
14850
15060
15140
15250
15330
15600
15700

SP OORRNOORBRRRRWNAWG N|v|v<n-q‘r;
N—r

Q

40Ca Levels (continued)

Comments

0.10
0.08
0.15
0.19
0.13
0.10
0.061
0.11
0.20
0.07
0.06
0.05
0.045
0.28
0.016
0.023
0.18
0.06
0.07
0.03
0.03

0.078
(0.33)

T From 1979F004 below 7400, from 1998Ya21 above 7400.

* From Adopted Levels.

# From 1994Ya04. 1979F004 five L and S values for levels belo@070975F004 give L=0 for four levels above

7000

@ Doublet 6500+6530 not resolved by 1994Ya04; relative Sesmfutom 1979F004 using summed value of 0.066 from

1994Ya04.
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49Ca,,-49 NUCLEAR DATA SHEETS 20C30-49

36Ar(“Li ) 1970CoZA

1970Co0ZA: E=16.6 MeV; measurenl(8), 6=25" - 60°.
1973Te04: E=28 MeV. Measured triton spectra.

40Ca Levels

E(level)l JT Comments

3900

5265 E(level): doublet: 5250+5280.

5615 E(level): doublet: 5610+5620.

6290

6525 E(level): doublet: 6510+6540.

7010 E(level): doublet: 6910+7110.

T There are many additional peaks (probably multiplets) ettiton spectrum shown by 1970CoZA.

36Ar(160,12C) 1972Br40

1972Br40: E=45 MeV. MeasuretfC spectra, deduced rotational band based on excited 0O+.
1973Te04: ¥80,12Cy) E=58 MeV. Measured'C)y coin; y-ray data for 3904 and 5278 levels. See (Hj)xdataset.

40ca Levels

E(level) J Comments
3353 0+ E(level): from Adopted Levels; not seen 1@ 12C).
3.9x10° 1 (2+)
5.25<10° 10  (4+)
6.9x10° 1 (6+)
9.9x10° 1 (8+)
12.4x10° 1 (10+)

38Ar(3Hen) 1977B016

1977Bo016: E=11.5 MeV. Measured neutrons by mff), FWHM~50 keV.
1973AI123: E=15 MeV. Measured neutrons by tof0), 6=0° - 40°, FWHM=~100 keV.

40Cca Levels
E(level) J L do/dQ (max) (mb/srj Comments
0 0O+ 0 1.40
335050 0 0.08
390050 2 018
5.21x10° 10* <0.04
695050 1 0.20 S: at 10.
780050 0 0.10
805050 2 016
828050 0 056
847050 0 053
938050 0 0.40
960050 2 024
10.65<10° 10* 0 0.14
11980 0 0.28

T At 0°, except where noted.
+ At 25°.
# From 1973AI23.
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49Ca,,-50 NUCLEAR DATA SHEETS 20Ca-50

3% (p.y) 1990K i07,19885c23

(39K g.s.)=3/2+.

Includes data for resonances.

1990Ki07: E=0.3-2.9 MeV. MeasuredyEly, lifetimes by DSAM.

1988Sc23: E=1.0-1.6 MeV. Measureq, Hy.

1985Sel6: E=3.79-3.85 MeV. Measurey, By, resonances.

1981Ch04: E=0.7-2.9 MeV. Measurg{), branching ratios.

1973Di02: E=6.5-17.5 MeV. Measureq0), yields.

1971Da08 (also 1973DaYL): E=2.6-2.82 MeV, measured rasmm

1968Ba22: E=2.9-6.0 MeV. Measured resonances.

1967Lel2, 1966Le08, 1963Le08: measuyededuced i's.

Others: 1988AI16, 1987Gu01, 1979Pal6 (also 1980PazP),Si29, 19711r01, 1970De30, 1970He08, 1968Lil12, 1968D012,
1967Fe04, 1966G023, 1966EN04, 1964Ta05, 1964Si16, 1B¥HA63Si13, 1962Ra07, 1962Du05, 1961P0o05, 1961Ec03.

“OCa Levels
E(p)(lab) are given under comments, values are primardynfd 990KiO7 up to 2910, from 1985Sel16 for 3804-3841,
from 1968Ba22 from 3863-5805, from 1973Di02 from 10190460

E(level)f@  J% T10" S(py) (eV)® Comments

0 0+
3352.629 0+
3736.695 3&
3904.384 2+4&
4491.444 5-&
5211.73 0+
5248.815 2+
5278.816 4+

5613.533 4-
5629.438 2+
5902.638 1-
6025.475 2-
6029.716 3+
6285.154 3-

6507.8413 4+
6542.789 4+

6582.5415  3-

6750.417 2-

6908.708 2+

6931.2962 3- 1.4 ps6

6950.497 1-

7113.0 1- y branching ratios not available.
7113.736 4- 76 fs28

7239.078%  (3-4,5-)
72778282 (2,3)+
7300.7420 O+
74462362  (3,4)+

7466.378 2+ 18 fs14
7481 E(level): from 1971Da08 only.
7532.265 2- 0.22 ps7

7561.187 3+
7623.118  (2-,3,44)
4-

7658.235

7676.6 6+
7694.1525  3-
7701.84 0+
7769.4 (3,4,5)-

7872.189 2+
7928.4210 4+
7976 E(level): from 1971Da08 only.

Continued on next page (footnotes at end of table)

162



30Cay-51

NUCLEAR DATA SHEETS

30Cay-51

40Ca Levels (continued)

E(levelf@ gt Ty S(py) (eV)° Comments

8091.6117 2+

8134.7610 (2-,3,4+) 30%y-branching undetermined.

8187.6913

8323.168 (1-,2+) 83 fs28 11% 2 y-branching undetermined.

8338.03 15% 8 y-branching undetermined.

8373.9415 4+ 30%20 y-branching undetermined.

8424.8111  2-

8439.05 0+

8484.0213 0+

8578.809 2+

8678.2910 4+ 42 fs35 22% 16 y-branching undetermined.

8748.209 2+

8764.186 3- ~9% y-branching undetermined.

8934.817 2+ 0.094 E(p)(lab)=622.2312.

8978 E(level): from 1971Da08 only.

8994.5011  (1-,24) 0.156 E(p)(lab)=683.4515.

9031.93 4- Ip=1.9"y from intensity balance.

9091.706 3- 0.2811 E(p)(lab)=783.2311.

9135.665 3)- 0.62 E(p)(lab)=822.2711.

9209.775 1,2,3)- 0.3916 E(p)(lab)=904.2911.

9226.695 (1-,2,3-) 0.2811 S: for 9226.69+9227.43.
E(p)(lab)=921.6611.

9227.437 (1,2+) 0.2811 S: for 9226.69+9227.43.
E(p)(lab)=922.4212.
5% 2 y-branching undetermined.

9362.546 3- 0.4317 14% 3 y-branching undetermined.
E(p)(lab)=1061.0111.

9377.82 0.2410 E(p)(lab)=1076.7018.

9388.2019 2+ 0.2610 E(p)(lab)=1087.348L7.

9395.73 0.094 E(p)(lab)=1095.(8.

9404.8519  2- 0.3614 E(p)(lab)=1104.437.

9406.46 0.4010 E(p)(lab)=1106.06.

9412.42 0.187 E(p)(lab)=1112.2.

9418.82 3- 0.62 E(p)(lab)=1118.7618.

9429.115 (3,4)- 0.22 E(p)(lab)=1129.3211.

9432.4618  1- 2611 E(p)(lab)=1132.84.

9453.955 3- 0.83 E(p)(lab)=1154.8311.

9500.015 0.4217 E(p)(lab)=1202.015.

9536.3516 114 E(p)(lab)=1239.333.

9537.95 0.2410 E(p)(lab)=1240.%.

9603.04 3- 2.410 E(p)(lab)=1307.74.

9604.64 1- 52 E(p)(lab)=1309.74.

9632.811 ~0.2 S: 1981Ch04. Not observed by 1990Ki0&(s15).
E(p)(lab)=1337.210.

9640.897 2- 52 E(p)(lab)=1346.5815.
Jit. 2(+) from 1963Le08.

9655.69 0.229 E(p)(lab)=1361.M.

9662.32 0.62 E(p)(lab)=1368.62.

9668.718 3- 2.410 E(p)(lab)=1375.1212.

9779.497 3 2.29 E(p)(lab)=1488.532.

9785.32 (1,2+) 1.04 E(p)(lab)=1494.6819.

9802.27 0.3715 E(p)(lab)=1512.27.

9807.311 ~0.2 E(p)(lab)=1516.20.
From 1981Ch04. Not observed by 1990Ki0% (2).

9811.12 0.2711 E(p)(lab)=1521.1818.

9829.5416 0.83 E(p)(lab)=1540.1114.

9835.0819 0.63 E(p)(lab)=1545.747.

9854.5417 1.14 E(p)(lab)=1565.76L5.

9859.73 052 E(p)(lab)=1571.13.

Continued on next page (footnotes at end of table)
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30Cay-52

NUCLEAR DATA SHEETS

30Cay-52

40Ca Levels (continued)

E(levelf@ gt Ty S(py) (eV)° Comments
9865.1511 1 62 E(p)(lab)=1576.7415.
9869.34 1+ 3.112 E(p)(lab)=1580.9%4.
9898.63 0.62 E(p)(lab)=1611.GB.
9921.42 0.4317 E(p)(lab)=1634.3318.
9939.82 0.135 E(p)(lab)=1653.2.
9954.009 4+ 1.66 E(p)(lab)=1667.8013.
5% 2 y-branching undetermined.
9977.2017 114 E(p)(lab)=1691.6Q15.
9993.715 052 E(p)(lab)=1708.615.
10040.549  (2-,3-) 0.52 E(p)(lab)=1756.5813.
10045.75 E(p)(lab)=1761.%.
10049.387  4- 4519 E(p)(lab)=1765.5812.
10058.03 0.177 E(p)(lab)=1774.32.
10080.72 094 E(p)(lab)=1797.7818.
10130.7019 1.46 E(p)(lab)=1849.0717.
10136.716 ~0.5 E(p)(lab)=1854.115.
From 1981Ch04. Not observed by 1990Ki0& (s3).
10199.24 0.62 E(p)(lab)=1919.34.
10205.18 0.239 E(p)(lab)=1925.488.
10210.62 146 E(p)(lab)=1931..
10232.87 1.35 E(p)(lab)=1953.87.
10262.5310  3- 1.35 E(p)(lab)=1984.3214.
10267.75 0.198 E(p)(lab)=1989.6b.
10274.83 0.2811 E(p)(lab)=1996.9.
10277.92 0.73 E(p)(lab)=2000.12.
10285.03 0.73 E(p)(lab)=2007.43.
10318.84 1+ 14.310 E(p)(lab)=2042.04.
Jrt. 1963Le08.
S: from 1981Ch04, used for calibration.
10332.615 0.83 E(p)(lab)=2056.215.
10358.615 0.62 E(p)(lab)=2082.915.
10361.515 218 E(p)(lab)=2085.915.
10375.515 1.25 E(p)(lab)=2100.215.
10383.9016 2.08 E(p)(lab)=2108.8313.
10415.066 3 5.819 E(p)(lab)=2140.811.
2.5% 18 y-branching undetermined.
10420.710 0.83 E(p)(lab)=2146.610.
10430.5819 3.110 E(p)(lab)=2156.7217.
10441.46 258 E(p)(lab)=2167.8.
10443.92 1.75 E(p)(lab)=2170.42.
10470.015 0.62 E(p)(lab)=2197.215.
10478.715 1.04 E(p)(lab)=2206.115.
10503.115 114 E(p)(lab)=2231.115.
10514.815 2510 E(p)(lab)=2243.115.
10527.815 3.715 E(p)(lab)=2256.515.
10540.015 1.03 E(p)(lab)=2269.015.
10552.215 1.87 E(p)(lab)=2281.515.
10632.72 218 E(p)(lab)=2364.0419.
10639.077  (3-,4,5-) 114 E(p)(lab)=2370.6112.
10646.44 156 E(p)(lab)=2378.14.
10653.2316 83 E(p)(lab)=2385.1414.
10670.43 187 E(p)(lab)=2402.83.
10673.6917 52 E(p)(lab)=2406.1315.
106773 0.72 E(p)(lab)=24083.
From 1981Ch04. Not observed by 1990Ki0% (:6).
10691.03 3414 E(p)(lab)=2423.%.
10699.5010 3 104 E(p)(lab)=2432.6114.
9.6% 18 y-branching undetermined.
10720.83 217 E(p)(lab)=2454.53.

Continued on next page (footnotes at end of table)
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49Ca,,-53 NUCLEAR DATA SHEETS 20Ca0-53

40Ca Levels (continued)

E(levelf@ gt Ty S(py) (eV)° Comments
10737.73 1- 4618 E(p)(lab)=2471.83.
24% 3 y-branching undetermined.
10747.84 4+ 156 E(p)(lab)=2482.24.
10753.8518 4518 E(p)(lab)=2488.3716.
10770.23 (1+) 73 E(p)(lab)=2505.13.
17% 2 y-branching undetermined.
10776.33 166 E(p)(lab)=2511.43.
10780.93 62 E(p)(lab)=2516.13.
10787.73 3.012 E(p)(lab)=2523.13.
10800.010 1.14 E(p)(lab)=2535.710.
10813.75 12.05 E(p)(lab)=2549.&.
10830.06 2.710 E(p)(lab)=2566.%.
10848.54 4.417 E(p)(lab)=2585.%4.
10868.84 5219 E(p)(lab)=2606.34.
10910.04 73 E(p)(lab)=2648.44.
y decay from 1971Da08.
10921.14 94 y decay from 1971Da08, 40%branching uncertain.
E(p)(lab)=2659.9%.
10934.45 52 E(p)(lab)=2673.6b.
10951.54 16 4 E(p)(lab)=2691.14.
10956.04 (3-,4+,5-) 4.016 E(p)(lab)=2695.84.
y decay and d=(3-) from 1971Da08.
10976.35 93 E(p)(lab)=2716.6b.
10988.04 2- 83 E(p)(lab)=2728.&4.
y decay from 1971Da08.
10994.74 (1-) 114 E(p)(lab)=2735.%4.
y decay from 1971Da08; branching ratios not available.
11002.45 2912 E(p)(lab)=2743.4.
11011.04 3- 145 E(p)(lab)=2752.24.
17% 3 y-branching undetermined.
11023.85 62 E(p)(lab)=2765.3%.
11042.05 2+ 62 E(p)(lab)=2784.(.
y decay from 1971Da08.
11070.06 3) 3112 E(p)(lab)=2813.34.
y decay and J from 1971Da08; (1-:4+) in Adopted Levels.
11080 E(p)(lab)=2821.
E(level): level from 1971Da08.
11117.15 52 E(p)(lab)=2861.(b.
11127.25 62 E(p)(lab)=2871.4b.
11165.34 2.08 E(p)(lab)=2910.%4.
120383f E(p)(lab)=38043.

I p(to 3352)=0.07 ke\a.
Resonance strengths: 0.9 éMo g.s., 1.0 e\5 (first 2+ to g.s.), 2.3 eV
8 (first 3- to g.s.) (1985Se16). Also (P)do first 2+.

120493f E(p)(lab)=38153.
Ip(to 3352)=0.66 keV13.
Resonance strengths: 0.7 8o g.s., 1.2 e\b (first 2+ to g.s.), 0.5 eV
2 (first 3- to g.s.) (1985Se16). Also (P)fo first 2+.

120683f E(p)(lab)=38343.
Resonance strengths: 9 é&/o g.s.
120743f E(p)(lab)=38413.

I p(to 3352)=0.030 ke17
Resonance strengths: 0.7 8o g.s., 1.5 e\6 (first 2+ to g.s.), 1.1 eV
5 (first 3- to g.s.) (1985Se16). Also (p)fo first 2+.

12099 5.1 E(p)(lab)=386310.
1211¢ 35 E(p)(lab)=387510.
12204 2.5 E(p)(lab)=397010.
12334 3.4 E(p)(lab)=410410.

Continued on next page (footnotes at end of table)
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49Cay,-54 NUCLEAR DATA SHEETS 20Ca054

40Ca Levels (continued)

E(levelf@ gt Ty S(py) (eV)° Comments

12428 2.3 E(p)(lab)=419510.
12604 59 E(p)(lab)=438010.
12647 E(p)(lab)=442510.
12668 14.8 E(p)(lab)=444610.
12688 4.8 E(p)(lab)=446710.
12875 6.1 E(p)(lab)=465810.
1298¢ 4.% E(p)(lab)=476610.
12996 E(p)(lab)=478310.
13086 2.1 E(p)(lab)=487510.
13113 18.£ E(p)(lab)=490310.
13194 13.¢ E(p)(lab)=498610.
13203 6.1 E(p)(lab)=499510.
13289 8.1¢ E(p)(lab)=508310.
13822 2.9 E(p)(lab)=563010.
13913 56.C° E(p)(lab)=572310.
13993 112.¢ E(p)(lab)=580510.
182605° E(p)(lab)=10190.
186805° E(p)(lab)=10620.
190705° E(p)(lab)=11020.
194505° E(p)(lab)=11410.
198505° E(p)(lab)=11820.
201305° E(p)(lab)=12110.
204305° E(p)(lab)=12420.
206505° E(p)(lab)=12640.
209405° E(p)(lab)=12940.
214905° E(p)(lab)=13500.
216905° E(p)(lab)=13710.
220605° E(p)(lab)=14090.

T Weighted average from 1990Ki07 and 1988Sc23 for levelswb8200; from 1990Ki07 for levels above 8200, except
when stated otherwise.

* From Adopted Levels unless otherwise stated.

# From DSAM (1990Ki07).

@ From 1990Ki07 and 1988Sc23.

& Spin from py () (1963Le08).

a Level not reported by 1988Sc23.

b From 1990Ki07, unless otherwise stated.

¢ From 1973Di02; E(p)=6.5-17.5 Me\W\(E(p))~5 keV).

d From 1968Ba22. . ,
€ (23+1) plo/T (eV) from 1968Ba22, usin§=26 eV for E(p)=2050 resonance (2042.0 resonance listeg).her

f From 1985Se16.

y(4°Ca)
Eleve Jr Eleve 7 E,' % Mult. &
3352.62 O+ 0 o+ 33525
3736.69  3- 3352.62 O+ 384.1  <0.04
0 0+ 37365 100
3904.38 2+ 3736.69 3- 167.7  <0.9
3352.62 O+ 551.8  <0.1
0 0+ 39042 100
449144  5- 3736.69 3- 754.7 100 Q(¥0) +0.053%
3352.62 0+ 1138.8 <0.9
0 0+ 44912  <1.6
5211.7 0O+ 4491.44  5- 7202 <13
3904.38 2+ 1307.3 100
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49Ca,,-55 NUCLEAR DATA SHEETS 20Ca-55

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult.
3736.69 3- 1475.0 <1.3
5248.81 2+ 449144  5- 7574 <11
3904.38 2+ 13444 1549
3736.69 3- 1512.1  <0.6
3352.62 0+ 1896.1 5.
0 0+ 5248.4  79.82
5278.81 4+ 4491.44  5- 787.4 180
3904.38 2+ 13744  99.05
3736.69 3- 1542.1  <0.9
0 0+ 52784 <18
5613.53  4- 5278.81 4+ 334.7 <7
5248.81 2+ 364.7 <6
5211.7 O+ 401.8 <6
4491.44  5- 11221 29.80
3904.38 2+ 1709.1 <2
3736.69 3- 1876.8  70.30
3352.62 0+ 2260.8 <3
5629.43 2+ 5278.81 4+ 350.6 <11
5248.81 2+ 380.6  <1.0
5211.7 O+ 417.7 <16
4491.44  5- 1138.0 <0.6
3904.38 2+ 1725.0 <0.8
3736.69 3- 1892.7 <1.1
3352.62 0+ 2276.7 128
0 0+ 5629.0  87.®
5902.63  1- 5613.53  4- 289.1 <0.6
5278.81 4+ 623.8 <05
5248.81 2+ 653.8  <0.5
5211.7 O+ 690.9 <05
4491.44  5- 14112  <0.7
3904.38 2+ 1998.2 <0.8
3736.69 3- 21659 <9
3352.62 0+ 2549.9 <5
0 0+ 5902.2 100
6025.47  2- 5902.63 1- 1228 <3
5629.43 2+ 396.0 <0.4
5613.53 4- 4119 <04
5278.81 4+ 746.7 <04
5248.81 2+ 776.7 <04
5211.7 O+ 813.8  <0.4
4491.44  5- 1534.0 <0.5
3904.38 2+ 2121.0  18.32
3736.69 3- 2288.7 8132
3352.62 0+ 2672.8 <0.7
0 0+ 6025.0 <18
6029.71 3+ 5902.63  1- 1271 <4
5629.43 2+ 4003 <2
5613.53 4- 4162 <2
5278.81 4+ 7509 <1
5248.81 2+ 780.9 26
5211.7 O+ 818.0 <1
4491.44  5- 1538.2 <6
3904.38 2+ 21253 80
3736.69 3- 22930 <6
3352.62 0+ 2677.0 <5
0 0+ 6029.2 <4
6285.15  3- 6029.71 3+ 2554  <0.3
6025.47  2- 250.7 <03
5902.63 1- 3825 <03
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50Cay,-56

NUCLEAR DATA SHEETS

50Cay,-56

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult.
5629.43 2+ 655.7  <0.6
5613.53 4- 671.6 0.9
5278.81 4+ 1006.3 <0.4
5248.81 2+ 1036.3 <0.3
5211.7 O+ 1073.4  <0.3
4491.44  5- 1793.7 728
3904.38 2+ 2380.7  19.3
3736.69 3- 25484 3.2
3352.62 0+ 2932.4  <0.7
0 0+ 6284.6 4.5
6507.84 4+ 5902.63  1- 605.2 <3
5629.43 2+ 878.4 <2
5613.53 4- 894.3 <2
5278.81 4+ 1229.0 <3
5248.81 2+ 1259.0 18
5211.7 O+ 1296.1 <3
4491.44  5- 2016.4 <2
3904.38 2+ 2603.4 83
3736.69 3- 27711 <3
3352.62 0+ 3155.1 <3
0 0+ 6507.3 <9
6542.78 4+ 6029.71 3+ 513.1 <5
6025.47  2- 517.3 <2
5902.63 1- 640.1 <1
5629.43 2+ 913.3 19
5613.53 4- 9292 <2
5278.81 4+ 12640 @
5248.81 2+ 12940 12
4491.44  5- 20513 <2
3904.38 2+ 2638.3 59
3736.69 3- 2806.0 <3
0 0+ 65422 <4
6582.54  3- 6029.71 3+ 552.8 <0.5
6025.47  2- 557.1  <0.6
5902.63 1- 679.9 <05
5629.43 2+ 953.1 <05
5613.53 4- 969.0 18
5278.81 4+ 1303.7 <0.9
5248.81 2+ 1333.7 <0.8
5211.7 O+ 1370.8  <0.8
4491.44  5- 2091.0 2
3904.38 2+ 2678.1 1581
3736.69 3- 28457 6513
3352.62 0+ 3229.8 <3
0 0+ 6582.0 <2
6750.41  2- 6029.71 3+ 7207 <3
6025.47  2- 7249 <2
5902.63 1- 847.8 <3
5629.43 2+ 1121.0 <7
5613.53 4- 1136.9 <2
5278.81 4+ 14716 <3
5248.81 2+ 1501.6 <8
5211.7 O+ 1538.7 <3
4491.44  5- 22589 <3
3904.38 2+ 28459 <10
3736.69 3- 3013.6 100
3352.62 0+ 3397.6 <8
0 0+ 6749.8 <8
6908.70 2+ 6029.71 3+ 879.0 <03
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30Ca057

NUCLEAR DATA SHEETS

30Cay057

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult. &
6025.47  2- 883.2  <0.3
5902.63 1- 1006.1  <0.3
5629.43 2+ 1279.3 <0.6
5613.53 4- 12952 <0.4
5278.81 4+ 1629.9 <0.9
5248.81 2+ 1659.9 <0.4
5211.7 O+ 1697.0  <0.4
4491.44  5- 24172 <06
3904.38 2+ 30042 <0.7
3736.69 3- 31719 <0.9
3352.62 0+ 3555.9 <1.2
0 0+ 6908.1 100
6931.29  3- 6025.47  2- 905.8 <0.2
5902.63 1- 1028.7 <0.2
5629.43 2+ 1301.8 538
5613.53 4- 1317.7 28
5278.81 4+ 1652.4 <0.3
5248.81 2+ 16824 6.3
5211.7 O+ 1719.6  <0.2
4491.44  5- 2439.8 1.3
3904.38 2+ 3026.8 2.8
3736.69 3- 31945 827
3352.62 0+ 35785 <0.4
0 0+ 6930.7 <3
6950.49  1- 6029.71 3+ 920.8 <2
6025.47  2- 9250 <2
5902.63 1- 1047.9 <2
5629.43 2+ 1321.0 <2
5613.53 4- 13369 <8
5278.81 4+ 1671.6 <5
5248.81 2+ 1701.6 <2
5211.7 O+ 1738.8 <2
4491.44  5- 24590 <6
3904.38 2+ 3046.0 <4
3736.69 3- 32137 <5
3352.62 0+ 3597.7 <6
0 0+ 6949.8 100
7113.0  1- 3904.38 2+ 3208.5
0 0+ 7113.3
7113.73  4- 6029.71 3+ 1084.0 <0.3
6025.47  2- 1088.2 1.3
5902.63 1- 12111 <05
5629.43 2+ 14843 <0.4
5613.53 4- 1500.2 6.8
5278.81 4+ 18349 1.3
5248.81 2+ 1864.9 <0.6
5211.7 O+ 1902.0 <0.4
4491.44  5- 26222 27.8
3904.38 2+ 3209.2 <0.8
3736.69 3- 3376.9  66.9
3352.62 0+ 3760.9 <1.0
0 0+ 71131 <12
7239.07  (3-4,5) 3736.69 3- 3502.2
7277.82  (2,3)+ 6029.71 3+ 1248.1 <3
6025.47  2- 12523 <6
5629.43 2+ 1648.4 <5
5613.53 4- 1664.3 <4
5278.81 4+ 1999.0 <10
5248.81 2+ 2029.0 <6
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50Cay,-58

NUCLEAR DATA SHEETS

30Cay,-58

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult.
5211.7 O+ 2066.1 <5
4491.44  5- 27863 <7
3736.69 3- 3541.0 100
3352.62 0+ 39250 <5
0 0+ 72771 <3
7300.74 O+ 6029.71 3+ 1271.0 <1.2
6025.47  2- 12753  <1.2
5902.63 1- 1398.1 <6
5629.43 2+ 1671.3  4.05
5613.53 4- 1687.2  <1.0
5278.81 4+ 2021.9 <1.3
5248.81 2+ 2051.9  96.06
4491.44  5- 2809.2 <6
3904.38 2+ 33962 <5
3736.69 3- 3563.9 <2
7446.23  (3,4)+ 6029.71 3+ 1416.5 <0.4
6025.47  2- 1420.7 <0.4
5902.63 1- 1543.6  <0.4
5629.43 2+ 1816.8 128
5613.53 4- 1832.7  20.8
5278.81 4+ 2167.4  23.82
5248.81 2+ 21974 421
5211.7 O+ 22345 <04
4491.44  5- 2054.7 <14
3904.38 2+ 35417 <2
3736.69 3- 3709.4  <0.9
3352.62 0+ 40934 <07
0 0+ 74455  <0.8
7466.37 2+ 6029.71 3+ 1436.6 <0.4
6025.47  2- 1440.9 <0.4
5902.63 1- 1563.7 <0.4
5629.43 2+ 1836.9 <0.6
5613.53 4- 1852.8 <1.1
5278.81 4+ 21875 <0.6
5248.81 2+ 22175  13.%7
5211.7 O+ 22546  <0.6
4491.44  5- 29748 <1.0
3904.38 2+ 3561.8  19.%4
3736.69 3- 37295 <17
3352.62 0+ 41135  11.80
0 0+ 74656  55.39
7481 0 0+ 7480
7532.26  2- 6285.15  3- 12471 98
6029.71 3+ 1502.5 <1.4
6025.47  2- 1506.8 4.8
5902.63 1- 1629.6  3.40
5629.43 2+ 1902.8 <0.6
5613.53 4- 1918.7  24.74
5278.81 4+ 22534 <14
5248.81 2+ 22834 <3
5211.7 O+ 23205 <07
4491.44  5- 3040.7  <0.9
3904.38 2+ 3627.7 1534
3736.69 3- 3795.4  42.56
3352.62 0+ 4179.4  <0.9
0 0+ 75315 <2
7561.18 3+ 6029.71 3+ 1531.4 28
6025.47  2- 1535.7 <1.8
5902.63 1- 1658.5 <0.6
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NUCLEAR DATA SHEETS

30Ca0-59

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult.
5629.43 2+ 1931.7 <0.8
5613.53 4- 1947.6  <0.9
5278.81 4+ 22823 <0.9
5248.81 2+ 23123 68
5211.7 O+ 2349.4 <15
4491.44  5- 3069.6 <0.8
3904.38 2+ 3656.6 <4
3736.69 3- 38243 @
3352.62 0+ 4208.3 <0.6
0 0+ 7560.4 <15
762311  (2-,3,4+) 6029.71 3+ 1593.4 <0.5
6025.47  2- 1597.6  <0.5
5902.63 1- 1720.4  <0.7
5629.43 2+ 1993.6  35.20
5613.53 4- 2009.5  32.20
5278.81 4+ 23442 <0.9
5248.81 2+ 23742 113
5211.7 O+ 24113 <05
4491.44  5- 31315 <07
3904.38 2+ 37185 <1.0
3736.69 3- 3886.2  20.B
3352.62 0+ 4270.3  <0.9
0 0+ 76223 <05
7658.23  4- 6285.15  3- 13731 13
5613.53 4- 2044.6 38
5278.81 4+ 23793 <2
5211.7 O+ 24465 <2
4491.44  5- 3166.7 23
3904.38 2+ 3753.7 <4
3736.69 3- 39213 28
3352.62 0+ 4305.4 <4
0 0+ 7657.4  <0.3
7676.6 6+ 5278.81 4+ 2397.7 100
7694.15  3- 6029.71 3+ 1664.4 <1.2
6025.47  2- 1668.6 <1.3
5902.63 1- 17915 <8
5629.43 2+ 2064.7 <1.2
5613.53 4- 2080.6  9.22
5278.81 4+ 24153 <15
5248.81 2+ 24453 <15
5211.7 O+ 24824 <17
4491.44  5- 32026 <2
3904.38 2+ 3789.6 <2
3736.69 3- 3957.3  90.82
3352.62 0+ 43413 <19
0 0+ 76934 <3
7701.8 O+ 6029.71 3+ 1672.1 <5
6025.47  2- 1676.3 <5
3904.38 2+ 3797.2 100
7769.4  (3,45)- 561353 4- 21558 B4
3736.69 3- 40325 66
7872.18 2+ 5613.53  4- 2258.6 <6
5278.81 4+ 25933 <5
5248.81 2+ 26233 <11
3904.38 2+ 3967.6 <5
0 0+ 78714 100
7928.42 4+ 6029.71 3+ 1898.7 <4
6025.47  2- 1902.9 <4
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NUCLEAR DATA SHEETS

30Cay,-60

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult.
5902.63 1- 2025.7 <3
5629.43 2+ 22989 <4
5613.53 4- 23148 50
5278.81 4+ 26495 <3
5248.81 2+ 2679.5 <6
5211.7 O+ 27166 <3
4491.44  5- 34368 50
3904.38 2+ 40238 <5
3736.69 3- 41915 <7
3352.62 0+ 45755 <4
0 0+ 79276 <6
7976 6542.78 4+ 1433
8091.61 2+ 0 0+ 8090.7 100
8134.76  (2-,3,4+) 5629.43 2+ 2505.3 238
5613.53 4- 2521.2 8
4491.44  5- 3643.1 <5
3904.38 2+ 4230.1 340
8187.69 3736.69 3- 4450.7 100
8323.16  (1-,2+) 675041 2- 1572.7 B4
6285.15 3- 20380 1.3
6025.47  2- 2297.6  15.60
5902.63 1- 24205  1.X
5629.43 2+ 26936 <0.4
5613.53 4- 27095 <0.3
5278.81 4+ 30442 <03
5248.81 2+ 30742 2.3
5211.7 O+ 31113 <03
4491.44  5- 38315 <05
3904.38 2+ 44185 <1.3
3736.69 3- 4586.2  59.49
3352.62 0+ 49702 <0.3
0 0+ 83222 2.0
8338.0 6542.78 4+ 17952 @&
6507.84 4+ 1830.1 26
8373.94 4+ 3904.38 2+ 44693 20
8424.81  2- 6029.71 3+ 2395.0 <3
6025.47  2- 2399.3 13
5902.63 1- 25221 13
5629.43 2+ 27953 <6
5613.53 4- 28112 <3
5278.81 4+ 31459 <4
5248.81 2+ 3175.9 <4
5211.7 O+ 32130 <4
4491.44  5- 39332 <4
3904.38 2+ 45202 <4
3736.69 3- 4687.8 7@
3352.62 0+ 5071.9 <6
0 0+ 84239 <15
8439.0 O+ 5629.43 2+ 2809.5 >80
8484.02 O+ 5902.63  1- 25813 7
3736.69 3- 47470 63
8578.80 2+ 6029.71 3+ 2549.0 <4
6025.47  2- 25532 <4
5629.43 2+ 29493 <4
5613.53 4- 29652 <4
5278.81 4+ 3299.8 <5
5248.81 2+ 3329.8 <5
5211.7 O+ 3367.0 <5
4491.44  5- 4087.1 <4
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30Cay61

NUCLEAR DATA SHEETS

30Cay61

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult.
3904.38 2+ 46741 <4
3736.69 3- 48418 <6
3352.62 0+ 5225.8 <7
0 0+ 8577.8 100
8678.29 4+ 6285.15  3- 23931 83
3736.69 3- 49413 685
8748.20 2+ 0 o+ 8747.2 >80
8764.18  3- 6029.71 3+ 27344 B
5629.43 2+ 3134.6 19
5278.81 4+ 34852 340
3904.38 2+ 4859.5 28
8934.81 2+ 7532.26  2- 14025 46
7277.82 (23)+ 16570 13
7113.73  4- 1821.0  0.6%
6950.49  1- 1984.3 2.3
6750.41  2- 21843 2.3
6582.54 3- 23522  0.700
6029.71 3+ 29050 1.2
6025.47  2- 2909.2 6.8
5902.63 1- 3032.1  0.637
5629.43 2+ 33052 1.2
5248.81 2+ 3685.8 2.9
5211.7 O+ 37229 1.3
3904.38 2+ 5030.1  37.67
3736.69 3- 5197.8 1.5
3352.62 0+ 5581.8 8.8
0 0+ 8933.7 2@
8978 3736.69 3- 5241
8994.50  (1-,2+) 711373 4- 1880.7  0.83
6908.70 2+ 2085.7  0.461
6750.41 2- 22440  0.46
6582.54 3- 24119  0.330
6285.15 3- 2709.3  0.482
6025.47  2- 2968.9 1.2
5629.43 2+ 33649 65
5211.7 O+ 37826 6.5
3904.38 2+ 5089.8 6.8
3736.69 3- 5257.4 1.8
3352.62 0+ 5641.5 1.8
0 0+ 8993.4  74.86
9031.9  4- 7694.15  3- 13377 B
6285.15 3- 27466 18
5902.63 1- 31291 <3
5629.43 2+ 34023 <3
5613.53 4- 3418.2 48
5278.81 4+ 37529 18
5248.81 2+ 37829 <3
5211.7 O+ 3820.0 <3
4491.44  5- 45402 28
3904.38 2+ 5127.2 <5
3352.62 0+ 5678.8 <5
0 0+ 9030.8 <5
9091.70  3- 7694.15  3- 13975 2.1
762311 (2-,3,4+) 14686 0.7
7466.37 2+ 16253  0.43
7277.82 (2,3)+ 18138  1.2B4
7239.07 (3-4,5) 18526 0.7
7113.73  4- 1977.9  0.58
6750.41  2- 23412 0514
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30Cay-62

NUCLEAR DATA SHEETS

30Cay-62

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult. &
6582.54 3- 2509.1 1.024
6285.15 3- 2806.4 5.3
6029.71 3+ 3061.9 2.8
6025.47 2- 3066.1 2.8
5902.63 1- 3188.9 1.3
5278.81 4+ 3812.7 8.5
5248.81 2+ 3842.7 4.3
3904.38 2+ 5187.0 9.4
3736.69 3- 5354.6 58.10
9135.66  (3)- 8424.81 2- 710.8 1.01
7872.18 2+ 1263.5 0.33
7694.15  3- 1441.5 5.2
7532.26  2- 1603.4 3.2
7277.82  (2,3)+ 1857.8 0.25
7113.73 4 2021.9 1.842
6950.49 1- 2185.1 0.48
6750.41 2- 2385.2 0.69
6582.54 3- 2553.0 2.036
6285.15 3- 2850.4 13.8
6025.47 2- 3110.1 0.2%0
5902.63 1- 3232.9 3.0
5613.53 4- 3522.0 0.300
5248.81 2+ 3886.7 0.497
3904.38 2+ 5230.9 8.0
3736.69 3- 5398.6 58.9
9209.77  (1,2,3)- 8484.02 0+ 725.7 0.9a
8424.81 2- 785.0 3.2
7694.15  3- 1515.6 4.3
7113.73 4 2096.0 1.602
6950.49 1- 2259.2 2.8
6750.41 2- 2459.3 1.957
6582.54 3- 2627.1 2.2
6285.15 3- 2924.5 4.0
6025.47 2- 3184.2 1.8
5902.63 1- 3307.0 10.3
5629.43 2+ 3580.2 2.2
3904.38 2+ 5305.0 2.9
3736.69 3- 5472.7 61.60
9226.69  (1-,2,3-) 7532.26 2- 1694.4 133
6950.49 1- 2276.1 2.118
6750.41 2- 2476.2 3.2
6285.15 3- 2941.4 3.2
5902.63 1- 3323.9 0.291¢
5248.81 2+ 3977.7 1.6384
3904.38 2+ 5321.9 0.300°
3736.69 3- 5489.6 5.2
0 0+ 9225.6 11.80f
9227.43  (1,2+) 6025.47 2- 3201.8 1%6
5902.63 1- 3324.7 0.291¢
5248.81 2+ 3978.4 1.6384
3904.38 2+ 5322.7 0.3008
3352.62 0+ 5874.4 38.%2
0 0+ 9226.3 11.80f
9362.54  3- 8424.81 2- 937.7 13
7694.15  3- 1668.4 41.00
7658.23  4- 1704.3 10.9
7623.11 (2-,3,4+) 1739.4 1.6
6950.49 1- 2412.0 1.3

Continued on next page (footnotes at end of table)

174



50Cay,-63

NUCLEAR DATA SHEETS

30Cay,-63

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult.
6750.41 2- 2612.0 1.5
6582.54 3- 2779.9 2.8
6285.15 3- 3077.3  3.90
5613.53 4- 3748.8 129
5248.81 2+ 41135 4.8
3904.38 2+ 5457.8 5.8
3736.69 3- 5625.4 3.8
9388.20 2+ 7694.15  3- 1694.0 2.9
7300.74 0+ 2087.4 1.0
6542.78 4+ 28453 11
6507.84 4+ 2880.3 3.6
6285.15 3- 31029 1.3
6025.47  2- 3362.6 2.5
5629.43 2+ 37586 7.6
5278.81 4+ 4109.2 5.9
5248.81 2+ 41392 3.1
5211.7 O+ 41763 11
3904.38 2+ 5483.4 3.4
3736.69 3- 5651.1 6.7
0 0+ 9387.0 40
9404.85  2- 7532.26  2- 18725 16
7277.82 (23)+ 21270 08
7113.73  4- 22911 7.4
6950.49  1- 24543 1.5
6908.70 2+ 2496.1 2.9
6582.54 3- 28222 3.8
6285.15 3- 3119.6 37
5902.63 1- 3502.1 7.3
3904.38 2+ 5500.1 2.7
3736.69 3- 5667.7 18
0 0+ 9403.7 2.6
9418.8  3- 7694.15  3- 17246 4.4
7658.23  4- 1760.5 2.8
762311 (2-,3,4+) 17956 17
7532.26  2- 1886.5 2.0
7113.73  4- 2305.0 26
6750.41 2- 2668.3 2.6
6285.15 3- 31335 42
6025.47  2- 3393.2 23
5902.63 1- 3516.0 4.9
5613.53 4- 3805.1 2.0
5248.81 2+ 4169.8 1.8
3736.69 3- 5681.7 7.5
9429.11  (3,4)- 7694.15  3- 17349 710
7658.23  4- 17708 3@
762311 (2-,3,4+) 1806.0 12
7113.73  4- 23153 1.3
6582.54 3- 2846.5  9.26
6285.15  3- 3143.8 3.8
4491.44  5- 4937.3 29
3736.69 3- 5692.0 12
9432.46  1- 7532.26  2- 19002 2.3
6950.49  1- 24819 0.7
6750.41  2- 2681.9 0.9
6025.47  2- 3406.8 2.1
3904.38 2+ 5527.7 1.0
0 0+ 9431.3 93
9453.95  3- 8424.81  2- 1029.1  1.48
7694.15  3- 1759.8  22.2

Continued on next page (footnotes at end of table)
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50Cay,-64

NUCLEAR DATA SHEETS

50Cay,-64

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult. &
7658.23  4- 1795.7 7.6
7623.11 (2-3,4+) 18308 13
7532.26  2- 1921.6 1.0
7446.23 (34)+ 20077 02
7113.73  4- 23402 105
6750.41  2- 2703.4 2.2
6285.15 3- 3168.7  30.3
6025.47  2- 34283 1.8
5629.43 2+ 38243 28
5613.53 4- 3840.2  10.8
5278.81 4+ 41749 1.6
3904.38 2+ 5549.2 4.8
3736.69 3- 5716.8 3.4
9603.0  3- 7113.73  4- 2489.2 33
6285.15 3- 3317.7 54
3736.69 3- 5865.8 213
9604.6  1- 7532.26  2- 20723 5.0
6950.49  1- 2654.0 1.1
6750.41  2- 28541 1.7
6025.47  2- 3579.0 4.1
3904.38 2+ 5699.8 0.9
3352.62 0+ 6251.4 1.2
0 0+ 9603.4 86
9640.89  2- 7466.37 2+ 21745 739
6950.49  1- 2690.3 0.8
6908.70 2+ 27321 0.58
6285.15 3- 3355.6  0.47T1
5629.43 2+ 40112  4.700
3904.38 2+ 5736.1 4783  D+Q
3736.69 3- 5903.7  39.8
0 0+ 9639.6 1.5
9668.71  3- 7694.15  3- 19745  0.88
7532.26  2- 2136.4  1.835
744623 (34)+ 22224  0.68
7113.73  4- 2554.9 269
6908.70 2+ 2759.9  0.6H4
6750.41  2- 2918.2  2.088
6285.15 3- 3383.4 448
6025.47  2- 3643.1 3.8
4491.44  5- 5176.9  3.000
3904.38 2+ 5763.9 3.8
3736.69 3- 5931.6  13.8
9779.49 3 8748.20 2+ 1031.3 3%
8678.29 4+ 1101.2 33
8578.80 2+ 1200.7 58
8134.76 (2-,3,4+) 16447 27
7928.42 4+ 1851.0 5.3
7872.18 2+ 1907.3 53
7561.18 3+ 2218.2 188
7466.37 2+ 2313.1 3.0
6908.70 2+ 2870.7 4.3
6582.54 3- 3196.8 1.8
6542.78 4+ 32366 1.3
6507.84 4+ 32715 0.2
6029.71 3+ 37496 1.1
5629.43 2+ 41498 2.0
5613.53 4- 4165.7  19.9
5278.81 4+ 4500.4 5.4
5248.81 2+ 4530.4 0.2

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

30Cay,-65

y(*°Ca) (continued)

Eleve 7 E,’ % Mult.
3904.38 2+ 5874.7 148
3736.69 3- 6042.3 5.8
7300.74 O+ 24845 2.2
6908.70 2+ 28765 0.7
3904.38 2+ 5880.5 2.5
3352.62 0+ 6432.1 9.6
0 0+ 9784.0 85
8439.0 O+ 14261 0.8
8091.61 2+ 17735  0.78
7872.18 2+ 19929  0.23
7701.8 0O+ 2163.3  0.538
7466.37 2+ 2398.7  0.46
7300.74 0+ 2564.3 3.2
7277.82 (23)+ 25872 0.2
6950.49  1- 2914.6  0.32
6908.70 2+ 2956.3  1.100
6750.41 2- 3114.6  0.22
5902.63 1- 3962.3  0.38
5629.43 2+ 42355 041
5248.81 2+ 4616.1  0.28
5211.7 O+ 46532 0.4
3904.38 2+ 5960.3 5.2
3352.62 0+ 6512.0 158
0 0+ 9863.8 71.412
7701.8 0O+ 2167.4 0.8
7300.74 0+ 2568.5 2.3
6908.70 2+ 2960.5 0.9
5248.81 2+ 4620.2 0.8
5211.7 O+ 4657.3 0.6
3904.38 2+ 5964.4 5.6
3352.62 0+ 6516.1 13
0 0+ 9868.0 76
8373.94 4+ 1580.0 338
6931.29 3- 30226 3.8
6582.54  3- 3371.3 1.3
6542.78 4+ 34111 106
6507.84 4+ 3446.0 4.2
5613.53 4- 43402 4.8
5278.81 4+ 4674.9 5827
4491.44  5- 5462.2 2.4
3736.69 3- 6216.8 6.6
8764.18  3- 1276.3 54
8484.02 0+ 1556.5 1.8
8323.16 (1-,2+) 1717.3 5110
7623.11 (2-3,4+) 24174 23
7532.26  2- 2508.2  0.938
7277.82 (23)+ 27626 83
7113.73  4- 2926.7 4.3
6950.49  1- 3089.9 6.6
6582.54 3- 3457.8 1.2
6025.47  2- 40149 2.0
5902.63 1- 4137.7 136
3736.69 3- 6303.3 2.0
9031.9 4 10175 115
8187.69 1861.6  0.5%
7769.4  (3,45)- 2279.9  2.3W
7239.07 (3-4,5) 28102  0.78
7113.73  4- 29355 140
6582.54 3- 3466.7 7.3

Continued on next page (footnotes at end of table)
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49Ca,,-66 NUCLEAR DATA SHEETS 20Ca,-66

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult. &
6285.15 3- 3764.0 1.28
6025.47 2- 4023.7 1.300
5613.53 4- 4435.6 0.99
4491.44 5- 5557.5 16.3
3736.69 3- 6312.2 439
10262.53 3- 7623.11 (2-,3,4+) 2639.3 24
7466.37 2+ 2796.1 159
7446.23  (3,4)+ 2816.2 4z
7113.73 4 3148.7 1.3
6582.54 3- 3679.8 4.3
6029.71 3+ 4232.6 16.13
5902.63 1- 4359.7 2.3
5629.43 2+ 4632.8 2.9
5248.81 2+ 5013.4 3.6
3904.38 2+ 6357.6 36.00
3736.69 3- 6525.3 11.50
10318.8 1+ 7701.8 0O+ 2616.9 0.71
6950.49 1- 3368.2 0.41
5629.43 2+ 4689.1 0.27
52117 O+ 5106.8 0.78
3904.38 2+ 6413.9 3.2
3352.62 0+ 6965.5 118
0 0+ 10317.4 8257 D"
10415.06 3 7694.15  3- 2720.8 @4
7623.11 (2-,3,4+) 27918 165
7561.18 3+ 2853.8 1.181
7466.37 2+ 2948.6 5.9

744623 (3,4)+  2968.7 174
7277.82 (23)+  3137.1  0.884

7113.73  4- 3301.2  1.5T7
6931.29 3- 3483.6 4.0
6908.70 2+ 3506.2 154
6750.41 2- 3664.5  2.500
6582.54 3- 38323 1.314
6507.84 4+ 3907.0  1.026
6285.15 3- 4129.7  0.38
6025.47 2- 43893 5.9
5629.43 2+ 47853 0.8
5613.53 4- 48012 6.9
5278.81 4+ 51359 2.2
5248.81 2+ 5165.9  1.697
3904.38 2+ 6510.1 3.8
3736.69 3- 6677.8 74
10639.07 (3-4,5) 8134.76 (2-,3,4+) 25042 2.3
7113.73  4- 35252 4.8
6931.29 3- 3707.6  42.12
6582.54 3- 40563 1.8
6542.78 4+ 4096.1  2.900
6507.84 4+ 4131.0 4.0
5613.53 4- 5025.2  13.6
5278.81 4+ 5350.9 4.4
4491.44  5- 6147.1 3.8
3736.69 3- 6901.7  22.50
10699.50 3 8373.94 4+ 23255  1.04
8091.61 2+ 2607.8  0.72
7532.26  2- 3167.1  1.016
7466.37 2+ 3233.0 0.9

744623 (3,4)+ 32531  0.95

Continued on next page (footnotes at end of table)
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30Cay-67

NUCLEAR DATA SHEETS

30Cay67

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult
6908.70 2+ 3790.6 2.8
6542.78 4+ 41565 2.0
6285.15 3- 44141 12
6029.71 3+ 4669.5 3.8
5629.43 2+ 5069.7 5.8
5613.53 4- 5085.6 2.0
5278.81 4+ 5420.3 9.3
3904.38 2+ 67945 5136
3736.69 3- 6962.2  8.07
10737.7  1- 7694.15  3- 3043.4 91z
6908.70 2+ 3828.8 4.
6285.15 3- 44523  7.83
0 0+ 10736.2 58
10747.8 4+ 5629.43 2+ 5118.0 125
3904.38 2+ 6842.8  84.30
3736.69 3- 70105 3.8
10770.2 (14 7113.73  4- 3656.3 373
6908.70 2+ 38613 6.0
5248.81 2+ 5521.0 42
0 0+ 10768.6 32
10910.0 3736.69 3- 7172.6 100
10921.1 6025.47  2- 48953 10
5278.81 4+ 5641.9 50
10956.0  (3-,4+5-) 8187.69 27682 5
7481 34748 10
744623 (3,4)+  3509.6 <5
5902.63 1- 5053.0 10
5613.53 4- 5342.1 8
5278.81 4+ 5676.8 44
3736.69 3- 7218.6 25
10988.0  2- 8978 2010.0 5
6908.70 2+ 40791 5
6285.15 3- 4702.6 10
5629.43 2+ 5358.2 10
3904.38 2+ 7083.0 40
3736.69 3- 7250.6 35
10994.7 (1)) 5278.81 4+ 5715.5
5248.81 2+ 5745.5
3736.69 3- 7257.3
11011.0  3- 8338.0 26729 1
7976 30349 <3
7676.6 6+ 33343 2
7300.74 0+ 37101 <3
6931.29 3- 40795 <3
6029.71 3+ 49810 <3
4491.44  5- 6519.0 48
3904.38 2+ 71059 <3
3736.69 3- 7273.6 13
0 0+ 11009.4 6
11042.0 2+ 3904.38 2+ 7136.9
3736.69 3- 7304.6
11070.0  (3) 5613.53 4- 5456.1 5
5278.81 4+ 5790.7 10
5248.81 2+ 5820.7 10
3904.38 2+ 7164.9 65
3736.69 3- 73326 10
11080 0 0+ 11078
12038 0 0+ 12036
12049 0 0+ 12047

Continued on next page (footnotes at end of table)
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49Ca,,-68 NUCLEAR DATA SHEETS 20Ca-68

y(*°Ca) (continued)

Elev J Eleve 7 E,’ % Mult. &
12068 0 0+ 12066
12074 0 0+ 12072
12099 0 0+ 12097
12111 0 0+ 12109
12204 0 0+ 12202
12334 0 0+ 12332
12423 0 0+ 12421
12604 0 0+ 12602
12647 3352.62 O+ 9293
12668 3352.62 0+ 9314
0 0+ 12666
12688 0 0+ 12686
12875 3352.62 O+ 9521
0 0+ 12873
12980 0 0+ 12978
12996 3352.62 0+ 9642
13086 0 0+ 13084
13113 3352.62 0+ 9759
0 0+ 13111
13194 3352.62 O+ 9840
0 0+ 13192
13203 0 0+ 13201
13289 3352.62 0+ 9935
0 0+ 13287
13822 0 0+ 13819
13913 3352.62 O+ 10559
0 0+ 13910
13993 3352.62 O+ 10639
0 0+ 13990
18260 0 0+ 18256 D
18680 0 0+ 18675 D
19070 0 0+ 19065 D
19450 0 0+ 19445 D
19850 0 0+ 19845 D
20130 0 0+ 20125
20430 0 0+ 20424 D
20650 0 0+ 20644 D
20940 0 0+ 20934 D
21490 0 0+ 21484
21690 0 0+ 21684
22060 0 0+ 22053

T Level-energy differences, with recoil correction remaved

* Weighted average from 1990Ki07 and 1988Sc23.

a From 1963Le08.

b From 1988Sc23. 30980 y-branching undetermined in 1990Ki07.
¢ For 3323.9+3324.7.

d For 3977.7+3978.4.

€ For 5321.9+5322.7.

f For 9225.6+9226.3.

91,=1.06 eV15 (1988AI16).

hr,=5.8 eV8 (1988AI16).
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49Ca,,-69 NUCLEAR DATA SHEETS 20Ca50-69

39K (p,p),(p,ar):resonances 1990Bu02,1987WaZ|,1970De30

Jn(®K g.s.)=3/2+.

Other main reference: 1974Na09.

Most resonances decay to g.s.38K in (p,p) and g.s. of8Ar in (p,a).

See3%K(p,y), 38Ar(a,y):resonances, antPCa(p,m),(p,2p):resonances datasets for additional resonarzssne@d in those re-

All ggttéogfe from (p,p) or (p.ag) channels, with the exception of five resonances from 1969\&bove 6 MeV which are from
p1 and g channels.

1990Bu02: E=2.4-4.0 MeV. Measuremi(0), for a total of 30 resonances from E(p)(lab)=2389.1 to 329all with Jr=2+.
FWHM=0.45 keV. Deduced widths and other relevant pararseter

1983Sh33 (same group as 1990Bu02): E=3.192-3.224 MeV. Weds (0). Also (pol pa) for E=3212 keV.

1987WaZl (from the same lab as 1990Bu02): E=1.9-4.0 MeV. duezd 0(6). A total of 248 resonances reported, fifty of
which were assigned 2+. Relevant resonance parametersdmmpanda decay of these resonances are given. Only the
widths are quoted here. The uncertainty is assigned by takiaors as 0.5 keV based on overall FWHM=450 eV. The
actual uncertainty may be lower than this for strong and -nesdblved peaks.

1970De30: E=1.03-3.23 MeV. Measuregf). A total of 34 resonances reported between E(p)(lab)=EL8ad 2983.

1974Na09: () E=3.05-4.20 MeV. Measured(6).

1969Val4d: E=6.28-6.73 MeV. Five resonances reported legtviEp)(lab)=6350 and 6660 corresponding tcapd p channels.

40ca Levels

E(level)f J L®  (20+1y2/F (keV)® Comments

9402.914% 2& 1 07 E(p)(lab)=1102.30.

9430.114% 1% 1 07 E(p)(lab)=1130.40.

9452.614% (23)% 1 06 E(p)(lab)=1153.40.

9535.014% 1% 1 12 E(p)(lab)=1237.90.

9601.014% 3& 1 34 E(p)(lab)=1305.610.

9602.514% 1-& 1 34 E(p)(lab)=1307.210.

9666 2& (<3% 1 18 E(p)(lab)=1372.45.

9799 2% (<3% 1 10 E(p)(lab)=1502.

9850 2% (<3)& 1 17 E(p)(lab)=1562.

10199.15%  (1-)2 1 08 E(p)(lab)=1919.5, ' p=1.6 keV (1987WaZzl).

Jir. 2 is also possible (1987WaZl).

102652% 1-& 1 28 E(p)(lab)=1982.

10275.15  (1-) E(p)(lab)=1997.(5, I p=1.6 keV.
Jit. 2 is also possible (1987WaZl).

102802% 1-& 1 34 E(level): may be the same level as 10275.
E(p)(lab)=20022 (1970De30); this resonance may be the same as 1997
in 1987WaZzl.

10333.75  (3-) E(p)(lab)=2057.5, I',=0.11 keV,[ 4=0.001 keV.
Jit. 1 is also possible (1987WaZl).

10362.65  1- E(p)(lab)=2086.8, I ,=0.60 keV,I =0.0030 keV.

10364.65% 12 1 27 E(p)(lab)=2088.8, I'p=1.1 keV, ¢=0.0050 keV (1987WaZl).
Jit. from 1987WaZl. Other: 3- in 1970De30.

10376.65  1- E(p)(lab)=2101.5, I p=0.60 keV, ¢=0.0020 keV.

10420.25  1- E(p)(lab)=2145.8, I ,=0.50 keV,I =0.0028 keV.

10443.45  2- E(p)(lab)=2169.65, I'p=4.0 keV.

10446.85% 12 1 31 E(p)(lab)=2173.5, I',=0.15 keV,[4=0.001 keV (1987WaZzl). Other
E(p)(lab)==21742 (1970De30).

Ji. from 1987WaZl. Other: 3- (1970De30).

10516.35  1- E(p)(lab)=2244.%5, I ,=1.2 keV, [ ;=0.010 keV.

10517.25  1(+) E(p)(lab)=2245.3%, I p=0.30 keV.

10529.65  (1+) E(p)(lab)=2258.(5, I ;=0.40 keV.

Jir. 0 is also possible (1987WaZl).

10541.55¢ 0+ E(p)(lab)=2270.3, I';=0.16 keV,[ 4=0.025 keV.

10596.25  3- E(p)(lab)=2326.%, I p=0.15 keV,T ¢=0.0050 keV.

10598.45  (1+) E(p)(lab)=2328.65, I ;=0.20 keV.

Jir. 0 is also possible (1987WaZl).

10607.45  0(+) E(p)(lab)=2337.8, I';=0.20 keV.

10618.65 - E(p)(lab)=2349.3, ' p=3.5 keV.

10621.45%¢  0+2 15 Jt. from 1987WaZzl. Other: 1- (1970De30).

Continued on next page (footnotes at end of table)
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49Ca,,-70 NUCLEAR DATA SHEETS 20Ca-70

40Ca Levels (continued)

E(level)f J L®  (23+1J2/r (keV)® Comments

E(p)(lab)=2352.25, ' ,=0.030 keV,I 4=0.0080 keV (1987WaZl). Other:
E(p)=23543 (1970De30).

10633.65  (1-) E(p)(lab)=2364.5, [p=1.1 keV, =0.0015 keV.
Jit. 3 is also possible (1987WaZl).
10655.95  (1-) E(p)(lab)=2387.6, I'p=0.59 keV,l =0.0050 keV.
Jir. 3 is also possible (1987WaZl).
10657.45% 2+ 0 12 E(p)(lab)=2389.5 (1990Bu02), 239@8 (1970De30).
Ip=0.350 keV,l¢=0.004 keV.
10666.452 22 1 17 Jt. from 1987WaZl, 1- in 1970De30.
E(p)(lab)=2398.4, ' p=2.0 keV (1987WaZl).
10675.452 12 1 05 E(p)(lab)=2407.6, I p=1.5 keV, [ =0.060 keV (1987WaZzl).
10692.952 1+ 0 07 Jt. from 1987WaZl, (1,2)+ in 1970De30.
E(p)(lab)=2425.%, I',=1.1 keV (1987WaZl).
10700.95 O+ E(p)(lab)=2433.5, 'p=0.60 keV,l =0.001 keV.
10722.15 1+ E(p)(lab)=2455.%, p=1.1 keV,.
10740.152 18 1 15 E(p)(lab)=2473.8, I ,=2.2 keV, =0.0060 keV (1987WaZl).
10748.85 0+ E(p)(lab)=2482.%, I'p=0.30 keV,I¢=0.010 keV.
10772.15  (1+) E(p)(lab)=2506.8, I p=0.050 keV.
Jit. 2 is also possible (1987WaZl).
10778.25% 2+ E(p)(lab)=2513.05, I'p=0.180 keV,[ ¢=0.004 keV.
10780.552 3-8 1 35 Jr. 1- in 1987WaZl; later corrected to 3- by the same group. Othe
(1970De30).
E(p)(lab)=2515.4, I'p=1.0 keV, I ¢=0.010 keV (1987WaZl). Other:
E(p)(lab)=25143 (1970De30).
10783.15  (0-) E(p)(lab)=2518., I'=0.70 keV.
Ji. 1 is also possible (1987WaZl).
10802.65  O(+) E(p)(lab)=2538.5, I'p=0.50 keV,l =0.20 keV.
10816.252 a 1 13 Jr. from 1987WaZl, (1-) in 1970De30.
E(p)(lab)=2552.05, I',=6.0 keV (1987WaZl).
10816.45 3+ E(p)(lab)=2552.5, ' ,=0.50 keV.
10833.05  3(-) E(p)(lab)=2569.5, I'p=0.025 keV,[ =0.0009 keV.
10849.25  2- E(p)(lab)=2585.8, ' p=11 keV.
. 2 (1-,2) in aZl, 1- in e30.
10852.05% 1-,2 1 30 Jt. (1-,2-) in 1987WaZl, 1- in 1970De30
E(p)(lab)=2588.7, I ,=2.5 keV (1987WaZl).
10861.35% 2+ E(p)(lab)=2598.%5, I',=0.040 keV, ¢=0.005 keV.
10868.95 1- E(p)(lab)=2606.®, 'p=26 keV, I ¢=0.070 keV.
10869.55 O+ E(p)(lab)=2606.5, I'p=0.40 keV.
Jir. 2 is also possible (1987WaZl).
10873.75  1- E(p)(lab)=2611.(, I p=4.0 keV.
Jit. 3 is also possible (1987WaZl).
10899.15 1+ E(p)(lab)=2637.(, I'p=0.41 keV.
10914.652 12 1 69 E(p)(lab)=2652.8, I'=5.0 keV, I =0.040 keV (1987WaZzl).
10915.65 3+ E(p)(lab)=2653.%, 'p=0.70 keV.
Jit 1+,2+ in 1987WaZl; later corrected to 3+ by the same group.
10932.552 12 1 15 E(p)(lab)=2671.3, I',=2.0 keV,I ;=0.0080 keV (1987WaZl).
10933.25°  2- E(p)(lab)=2672.(5, ' p=0.10 keV.
10946.85% 2+ E(p)(lab)=2685.%, ' p=0.215 keV,[ ¢=0.011 keV.
10950.752 14 1 30 Jt. from 1987WaZl, 1- in 1970De30.
E(p)(lab)=2689.%, I',=7.0 keV (1987WaZl).
10953.45 0(+) E(p)(lab)=2692., I'p=0.20 keV,I¢=0.020 keV.
10988.55  2- E(p)(lab)=2728.5, ['p=9.0 keV.
10989.25 (1+) E(p)(lab)=2729.%6, I ,=0.4 keV.
p
Jir. 0 is also possible (1987WaZl).
10998.752  3-,148 1 20 Jr. 3-,1- in 1987WaZl, (1-) in 1970De30.

E(p)(lab)=2739.5, I ,=0.20 keV, ;=0.0020 keV (1987WaZl). Other:

E(p)=27353 (1970De30).
11007.05*  1-8 1 21 JT from 1987WaZl, (1,3)- in 1970De30.

E(p)(lab)=2747.7, T p=5.0 keV,¢=0.010 keV (1987WaZl). Other:
E(p)=27503 (1970De30).

Continued on next page (footnotes at end of table)
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30Cay 71

NUCLEAR DATA SHEETS 4%Cay-71

40Ca Levels (continued)

E(level)f J L®  (23+1J2/r (keV)® Comments
11024.052  3(-)2 1 07 Jt. from 1987WaZl, 1- in 1970De30.
E(p)(lab)=2765.15, I',=0.10 keV,I4=0.012 keV (1987WaZl).
11036.15 (1+) E(p)(lab)=2777.5%, ' z=0.10 keV.
Jir. 2 is also possible (1987WaZl).
11044.35%  2+* 0 1.0 E(p)(lab)=2785.9 (1990Bu02), 27891970De30).
p=0.50 keV,I ¢=0.002 keV.
11073.35 2+ E(p)(lab)=2815.%, ' ,=0.66 keV,I';=0.0006 keV.
11078.25 1- E(p)(lab)=2820.5, I'p=1.2 keV, ;=0.0040 keV.
11083.45 (1+) E(p)(lab)=2826.5, I',=0.35 keV.
Jir. 0,2 are also possible (1987WaZl).
11089.15 0(+) E(p)(lab)=2831.%, ',=0.10 keV,I'¢=0.0060 keV.
11106.852 142 1 52 Jt. from 1987WaZl, 0- in 1970De30.
E(p)(lab)=2850.15, I',=3.9 keV (1987WaZl). Other: E(p)=2855
(1970De30).
11118.85%  2+* E(p)(lab)=2862.3F, I'p=0.040 keV, ;=0.006 keV.
11128.95 4+ E(p)(lab)=2872.%, ' z=0.11 keV,I¢=0.0014 keV.
11145.05 1(-) E(p)(lab)=2889.25, I'p=0.20 keV,I¢=0.0020 keV.
11145.65 1+ E(p)(lab)=2889.8, I'z=0.20 keV.
11157.05 2- E(p)(lab)=2901.5, I'p=48 keV.
11161.35 4(+) E(p)(lab)=2905.%, I';=0.040 keV,I ;=0.0008 keV.
11162.75 2+ E(p)(lab)=2907.%, I'p=3.5 keV.
11167.25 4+ E(p)(lab)=2912.(, I';=0.080 keV,I ¢=0.0030 keV.
11187.45 3- E(p)(lab)=2932.5, I'p=1.4 keV, ;=0.0016 keV.
11202.75 (2-) E(p)(lab)=2948.%, I',=6.0 keV.
Jit. 1,3 are also possible (1987WaZl).
11212452 32 1 175 E(p)(lab)=2958.5, I'p=2.8 keV, [ 3=0.0014 keV (1987WaZl). Other:
E(p)=29623 (1970De30).
11217.65 4+ E(p)(lab)=2963.5, I'p=1.4 keV,;=0.001 keV.
11231.252 248 1 3 Jt. from 1987WaZzZl, (1,2,3)- in 1970De30.
E(p)(lab)=2977.6b, 'p=3.0 keV (1987WaZl). Other: E(p)=2972
(1970De30).
112363% 1-& 1 11.7 E(p)(lab)=2983 (1970De30); not reported by 1987WaZl.
11246.65 3- E(p)(lab)=2993.4, I';=0.080 keV,I =0.012 keV.
11255.75 1+ E(p)(lab)=3002.8, 'p=0.30 keV.
11260.65 (0-) E(p)(lab)=3007.&, I'z=6.0 keV.
Jir. 1 is also possible (1987WaZl).
11264.25%  2+* E(p)(lab)=3011.45, I p=0.325 keV, 4=0.016 keV.
11284.15 (2-) E(p)(lab)=3032.%, 'p=0.60 keV.
Ji. 1 is also possible (1987WaZl).
11289.65 1+ E(p)(lab)=3037.5, 'p=1.0 keV.
11300.15 1+ E(p)(lab)=3048.3, I',=0.40 keV.
11302.35 (1-) E(p)(lab)=3050.6, 'p=1.2 keV.
Jir. 2 is also possible (1987WaZl).
11319.85 (0-) E(p)(lab)=3068.5, ',=1.8 keV.
Jir. 1 is also possible (1987WaZl).
11321.85%  2+# E(p)(lab)=3070.%, I'p=0.475 keV,[ 4=0.041 keV.
11329.15° 2+ E(p)(lab)=3078.5.
11330.55 1- E(p)(lab)=3079.5, I'p=4.0 keV,;=0.030 keV.
11338.55 (1+) E(p)(lab)=3087.%, I',=0.20 keV.
Jir. 0,2 are also possible (1987WaZl).
11342.45 2- E(p)(1ab)=3091.5, I ;=40 keV.
11346.25 4(+) E(p)(lab)=3095.6, 'p=0.020 keV,I =0.0005 keV.
11351.35 1+ E(p)(lab)=3100.8, I',=0.80 keV.
11362.25 1+ E(p)(lab)=3112., I'p=1.2 keV.
11365.85%  2+# E(p)(lab)=3115.7, I'p=0.090 keV, ¢=0.100 keV.
11366.85 2- E(p)(lab)=3116.5, 'p=4.4 keV.
11368.15 4(+) E(p)(lab)=3118.(, I';=0.020 keV,l ¢=0.0014 keV.
11371.25 2+ E(p)(lab)=3121.35, I'p=1.4 keV, T ;=0.0040 keV.

Continued on next page (footnotes at end of table)
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40Ca Levels (continued)

E(level)f J L®  (23+1J2/r (keV)® Comments
11381.95%  2+* E(p)(lab)=3132.25, I'p=2.500 keV,l 4=0.065 keV.
11392.85  1(-) E(p)(lab)=3143.4, I'p=0.10 keV,l =0.0004 keV.
11404.05  1- E(p)(lab)=3154.%, 'p=3.5 keV, I ¢=0.0060 keV.
11406.85 1+ E(p)(lab)=3157.5, p=0.22 keV.
11414.65 4+ E(p)(lab)=3165.5, I'p=0.10 keV,I ;=0.0050 keV.
11420.15  3- E(p)(lab)=3171.4, I'p=0.30 keV,I =0.0009 keV.
1143255  1- E(p)(lab)=3184.5, ' ,=0.30 keV,I 4 =0.0020 keV.
11436.65%* 2+ E(p)(lab)=3188.3, I'p=0.200 keV,[ ¢=0.015 keV.
11447.05  1- E(p)(lab)=3199.(5, ' p=5.0 keV, I =0.34 keV.
1145125 1+ E(p)(lab)=3203.%, I'=0.60 keV.
1145525  3- E(p)(lab)=3207.%, I'p=0.050 keV, ¢=0.010 keV.
11460.25% 2+ E(p)(lab)=3212.5, ' p=1.030 keV,[ ¢=0.140 keV.
11464.95  2(+) E(p)(lab)=3217.5, I',=0.026 keV,[ ¢=0.10 keV.
1146855  2- E(p)(lab)=3221.6, I'p=0.40 keV.
11479.65 1+ E(p)(lab)=3232.%, ' ,=0.30 keV.
11486.55° 0O+ E(p)(lab)=3239.%, I'p=0.10 keV,I =0.0060 keV.
11489.45 1+ E(p)(lab)=3242.5, ' ,=0.40 keV.
11514.45% 2+ E(p)(lab)=3268.15, I';=0.500 keV,I ¢=0.115 keV.
11515.05  1(-) E(p)(lab)=3268.5, I'p=4.2 keV, T ¢ =0.030 keV.
11518.85 2+ E(p)(lab)=3272.6, I'p=0.70 keV.
11537.75 2- E(p)(lab)=3292.(, I'p=8.0 keV.
11542.05 2+ E(p)(lab)=3296.4, I'n=0.60 keV,l =0.017 keV.
1154355  (1+) E(p)(lab)=3297.%, ' ,=0.90 keV.
Jir. 2 is also possible (1987WaZl).
11546.55  2- E(p)(lab)=3301.65, ' p=18 keV.
11554.35  1- E(p)(lab)=3309.6, I'p=35 keV, I ¢=0.60 keV.
11558.95  (2+) E(p)(lab)=3313.5, [,=0.40 keV.
p
Jir. 1 is also possible (1987WaZl).
11563.35 (2-) E(p)(lab)=3318.3%, p=0.40 keV.
Jir. 1 is also possible (1987WaZl).
11577.75  2- E(p)(lab)=3333.65, [p=1.0 keV.
11577.85% 2+ E(p)(lab)=3333.15, I',=0.180 keV,[ ¢=0.045 keV.
11585.45  2- E(p)(lab)=3340.%, ' p=0.15 keV.
11597.05 2+ E(p)(lab)=3352.8%, Ny,=0.30 keV.
(2+) (p)( p
Jt. 1 is also possible (1987WaZl).
11602.15 2+ E(p)(lab)=3358., I'=0.30 keV.
11603.25%  2+* E(p)(lab)=3359.15, I',=0.250 keV, ¢=0.030 keV.
11605.15  1- E(p)(lab)=3361.5, [p=12 keV, I ¢=1.0 keV.
11610.95  1- E(p)(lab)=3367.5, [,=0.70 keV,l ¢=0.16 keV.
11613.85 2- E(p)(lab)=3370.(%, Np=0.50 keV.
p p
Jt. 1 is also possible (1987WaZl).
11628.35 (34) E(p)(lab)=3384.%, ',=0.70 keV.
Jit. 2 is also possible (1987WaZl).
11628.95* 2+ E(p)(lab)=3385.5, I',=0.070 keV,[ ¢=0.015 keV.
11637.95°  1- E(p)(lab)=3394.%, I';=0.080 keV,l =0.010 keV.
11644.85 2- E(p)(lab)=3401.8, Ny=0.60 keV.
p p
Ji. 1 is also possible (1987WaZl).
11646.75% 2+ E(p)(lab)=3403.8, ' ;=0.600 keV, ¢=0.002 keV.
p=0.20 in 1987WaZl.
11650.65  2(+) E(p)(lab)=3407.8, I'p=0.10 keV,l =0.080 keV.
11652.05°  3- E(p)(lab)=3409.5.
11653.35%  2+* E(p)(lab)=3410.5, I'p=1.500 keV, ¢=0.090 keV.
11661.55°  1- E(p)(lab)=3419., I'p=0.060 keV, =1.5 keV.
11672.65 (2-) E(p)(lab)=3430.%, ' ,=0.20 keV.
p
Jir. 1 is also possible (1987WaZl).
11676.95%  2+* E(p)(lab)=3434.7, I',=0.180 keV, ¢=0.775 keV.
11687.35 1+ E(p)(lab)=3445.%6, ' ,=0.50 keV.
p p

Jir. 0 is also possible (1987WaZl).

Continued on next page (footnotes at end of table)

184



30Cay,73

NUCLEAR DATA SHEETS

30Cay,73

40Ca Levels (continued)

E(level)f J L®  (23+1J2/r (keV)® Comments
11689.05 (2-) E(p)(lab)=3447.25, ' ,=0.60 keV.
Jir. 1 is also possible (1987WaZl).
11692.65 4(+) E(p)(lab)=3450.%, I',=0.012 keV,I ¢=0.0090 keV.
11696.15 0(-) E(p)(lab)=3454.5, 'p=0.60 keV.
11703.45 0+ E(p)(lab)=3461.%, ,=4.5 keV,[¢=0.15 keV.
11704.45 2- E(p)(lab)=3463.(, 'p=3.0 keV.
11707.65 1- E(p)(lab)=3466.3, ' z=0.30 keV,I'=0.0020 keV.
11713.45 1+ E(p)(lab)=3472.5, 'p=0.20 keV.
11715.55 2- E(p)(lab)=3474.%5, I',=1.5 keV.
11721.05 1+ E(p)(lab)=3480., 'p=1.5 keV.
11723.95 3(-) E(p)(lab)=3483.&, I';=0.050 keV,l=0.010 keV.
11730.85 1(-) E(p)(lab)=3490.5, ',=0.64 keV,l=3.0 keV.
11730.95 1+ E(p)(lab)=3490.5, I',=0.40 keV.
11738.65 2- E(p)(lab)=3498.5, I'p=3.0 keV.
11742.65%  2+* E(p)(lab)=3502.15, ',=0.750 keV, ¢=0.320 keV.
11744.45 4+ E(p)(lab)=3504.8, I'p=0.050 keV,l =0.50 keV.
Jit 2+ in 1987WaZl; later corrected to 4+ by the same group.
11749.35 1(-) E(p)(lab)=3509.5, ',=0.70 keV,=2.5 keV.
11753.25°  2- E(p)(lab)=3513.5.
11753.85 3- E(p)(lab)=3513.%, I',=0.30 keV,I=0.050 keV.
Jir. 1- in 1987WaZl, later corrected to 3- by the same group.
11757.15 1+ E(p)(lab)=3517.%, ' ,=0.60 keV.
11767.85 2- E(p)(lab)=3528.25, I'p=15 keV.
11782.45 3(-) E(p)(lab)=3543.%, 'z=0.021 keV,I =0.020 keV.
11788.35%  2+# E(p)(lab)=3549.(, I'p=2.200 keV,I 4=0.340 keV.
11792.25 1+ E(p)(lab)=3553.5%, ',=0.46 keV.
11799.05 4(+) E(p)(lab)=3560.5, 'p=0.010 keV,l ;=0.17 keV.
11803.95° 0+ E(p)(lab)=3565.3%, 'z=0.060 keV,I =0.20 keV.
11808.85 a+) E(p)(lab)=3570.5, I'p=1.1 keV.
Jit. 2 is also possible (1987WaZl).
11810.75%  2+* E(p)(lab)=3572.(, 'p=0.770 keV,[ 4=0.975 keV.
11811.45 3- E(p)(lab)=3572.%, ',=0.26 keV,I'¢=0.0020 keV.
11820.45 3- E(p)(lab)=3581.%, 'p=3.5 keV,;=0.030 keV.
Jir 1- in 1987WaZl; later corrected to 3- by the same group.
11830.65%  2+# E(p)(lab)=3592.4, I'p,=0.070 keV,I 4=0.230 keV.
11839.05 0+ E(p)(lab)=3601.(, 'p=1.0 keV,I 4=0.050 keV.
11843.95 1+ E(p)(lab)=3606.6, 'p=0.78 keV.
11855.657  2+* E(p)(lab)=3618.05, I'p=0.325 keV, ;=0.060 keV.
11857.15 a+) E(p)(lab)=3619.6, I'p=1.3 keV.
Jit. 2 is also possible (1987WaZl).
11863.15 (3-) E(p)(lab)=3625.5, 'p=0.41 keV,I ¢=0.0080 keV.
Jit. 1 is also possible (1987WaZl).
11864.55 (0+) E(p)(lab)=3627.5, I'p=1.6 keV.
Jit 1,2 are also possible (1987WaZl).
11868.65 (4+) E(p)(lab)=3631.%, 'p=0.030 keV,I =0.0020 keV.
Jir. 2 is also possible (1987WaZl).
11869.85°  3- E(p)(lab)=3632.6, ',=0.010 keV,I =0.030 keV.
Jit 2+ in 1987WaZl, later corrected to 3- by the same group.
11872.05%  2+# E(p)(lab)=3634.8, I'p=0.450 keV,I 4=0.420 keV.
11877.85 1- E(p)(lab)=3640.8, I';=0.30 keV,I=0.015 keV.
11884.35 1+ E(p)(lab)=3647.5%, ',=0.80 keV.
11888.15 4+ E(p)(lab)=3651.%, 'p=0.10 keV,I ¢=0.025 keV.
11890.75 1- E(p)(lab)=3654.0, I ;=20 keV.
11893.85 (2-) E(p)(lab)=3657.5, I'p=1.0 keV.
Ji. 1 is also possible (1987WaZl).
11901.25 1+ E(p)(lab)=3664.8%, 'p=0.70 keV.
11915.75 3- E(p)(lab)=3679.%, I',=1.0 keV,I"4=0.0040 keV.
11924.45%  2+% E(p)(lab)=3688.6, I'p=2.200 keV,I 4=0.002 keV.

Continued on next page (footnotes at end of table)
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40Ca Levels (continued)

E(level)f J L®  (23+1J2/r (keV)® Comments
11929.85 4(+) E(p)(lab)=3694.25, ' ;=0.030 keV,I ¢=0.0015 keV.
11933.15 1- E(p)(lab)=3697.5, 'p=16 keV,I¢=0.074 keV.
11934.85 1+ E(p)(lab)=3699.3, I',=0.80 keV.
11937.15 2- E(p)(lab)=3701.6, 'p=0.60 keV.
11940.25 1+ E(p)(lab)=3704.8, I',=0.40 keV.
11942.65 3- E(p)(lab)=3707.3, 'p=0.48 keV,I¢=0.0090 keV.
11944.85 1- E(p)(lab)=3709.%, I',=0.40 keV,I'¢=0.0080 keV.
11948.25 0+ E(p)(lab)=3713.0, 'p=0.30 keV,I¢=0.010 keV.
11958.55 (2+) E(p)(lab)=3723.6, I'p=1.0 keV,I"4=0.0050 keV.
Jir. 1 is also possible (1987WaZl).
11962.75 0+ E(p)(lab)=3727.%, ' ,=0.30 keV,I'¢=0.0060 keV.
11969.65 1+ E(p)(lab)=3735.0, 'p=0.80 keV.
11970.85%  2+* E(p)(lab)=3736.25, I'p=0.240 keV, ;=0.018 keV.
11974.95¢  1- E(p)(lab)=3740.5, I'y=0.040 keV,l =0.015 keV.
11983.15 (2-) E(p)(lab)=3748.&, ' ,=1.6 keV.
Jir. 1 is also possible (1987WaZl).
11986.95 3- E(p)(lab)=3752.%, I';=0.30 keV,I¢=0.080 keV.
11993.85 0- E(p)(lab)=3759.8, 'p=3.0 keV.
12001.15 (2+) E(p)(lab)=3767.3%, I'p=1.0 keV,I 4=0.020 keV.
Jir. 1 is also possible (1987WaZl).
12007.25 1+ E(p)(lab)=3773.5%, ',=0.55 keV.
12010.25 2- E(p)(lab)=3776.6, 'p=6.0 keV.
12012.05° 4+ E(p)(lab)=3778.5%, I',=0.010 keV,I ;=0.0006 keV.
12023.45 1+ E(p)(lab)=3790.5, 'p=0.90 keV.
12026.75 4+ E(p)(lab)=3793.5%, ',=0.20 keV,I=0.018 keV.
12033.65 3- E(p)(lab)=3800.6, I',=0.30 keV,I'=0.0050 keV.
12047.55 2+ E(p)(lab)=3814.%, 'p=2.5 keV, 4=0.15 keV.
12056.25 1- E(p)(lab)=3823.&, ',=2.0 keV.
12058.75 2+ E(p)(lab)=3826.%, Ip=1.1 keV, ;=0.10 keV.
12067.15 2+ E(p)(lab)=3835.(, ' ,=1.0 keV,I¢=0.15 keV.
12067.65 4+ E(p)(lab)=3835.%, p=1.1 keV, ;=0.01 keV.
Jit 2+ in 1987WaZl; later corrected to 4+ by the same group.
"3 of 0.10 listed in 1987WaZl was later corrected to 0.01 by thee
group.
12076.65°  2- E(p)(lab)=3844.5, I'p=3.0 keV,;=0.070 keV.
12081.85 4(+) E(p)(lab)=3850.5, I',=0.020 keV,I =0.001 keV.
12085.95 4(+) E(p)(lab)=3854.3%, 'y=0.010 keV,l =0.001 keV.
12088.65 2- E(p)(lab)=3857.(, ',=10.0 keV.
12089.65 2+ E(p)(lab)=3858., 'p=4.2 keV, ;=20 keV.
12092.95 4(+) E(p)(lab)=3861.%, 'z=0.030 keV,I =0.030 keV.
12094.95 2+ E(p)(lab)=3863.5, 'p=9.0 keV, ;=0.40 keV.
12105.85 4(+) E(p)(lab)=3874.%, ' ;=0.050 keV,I ¢=0.040 keV.
12110.55 2+ E(p)(lab)=3879.5, 'p=2.0 keV.
12114.95 3- E(p)(lab)=3884.(, I';=0.60 keV,I'¢=0.18 keV.
12125.75 (3+) E(p)(lab)=3895.5, I'p=1.0 keV.
Jit. 2 is also possible (1987WaZl).
12132.55 (4+) E(p)(lab)=3902.5, ',=0.060 keV,l =0.070 keV.
Jit. 2 is also possible (1987WaZl).
12134.75 (4+) E(p)(lab)=3904.3%, 'p=0.10 keV,I ¢=0.0030 keV.
Jir. 2 is also possible (1987WaZl).
12141.15%  2+* E(p)(lab)=3910.8, I'p=1.00 keV,I 3=0.240 keV.
12152.15 4+ E(p)(lab)=3922.5, ' ;=0.33 keV,I=0.025 keV.
12157.85 4(+) E(p)(lab)=3927.8%, I'y=0.080 keV,I =0.040 keV.
12159.35 4(+) E(p)(lab)=3929.5%, I';=0.080 keV,I ;=0.0030 keV.
12177.55 1(-) E(p)(lab)=3948.25, I',=0.20 keV,I ¢=0.020 keV.
12180.05 2+ E(p)(lab)=3950.8, I ,=1.4 keV,I¢=0.10 keV.
12184.35 2- E(p)(lab)=3955.5, 'p=2.0 keV.
12192.65%  2+* E(p)(lab)=3963.65, 'p=1.00 keV,I ¢=0.240 keV.
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40Ca Levels (continued)
E(level)f J L®  (23+1J2/r (keV)® Comments
12196.15  1(-) E(p)(lab)=3967.3, I'p=0.80 keV,l ¢=0.15 keV.
12201.05  3- E(p)(lab)=3972.3, I',=2.0 keV, T 4=0.080 keV.
12209.15  O- E(p)(lab)=3980.6, [,=1.0 keV.
12211.75° 4+ E(p)(lab)=3983.3, I,=0.020 keV,I =0.0090 keV.
1221755 1+ E(p)(lab)=3989.5, ',=1.5 keV.
1222415  1- E(p)(Ilab)=3996.G5, I ,=1.4 keV, T =0.060 keV.
12226.35%  2+* E(p)(lab)=3998.25, I p=0.425 keV, ;=0.009 keV.
12237.65 1+ E(p)(lab)=4009.8, I,=2.0 keV.
12243.85 4+ E(p)(lab)=4016.5, ' p=0.020 keV, ;=0.010 keV.
1224515  1- E(p)(lab)=4017.%, ',=1.0 keV,T4=1.0 keV.
1225644 E(p)(lab)=4029%4; ['=5.5 keV.
1227044 (2+) E(p)(lab)=40434; '=5.8 keV.
1228044 E(p)(lab)=40534; ['=4.2 keV.
1229244 E(p)(lab)=40664; ['=4.0 keV.
1229944 (2+) E(p)(lab)=40734; [=4.0 keV.
1230544 (1) E(p)(lab)=407%; '=6.7 keV.
1233144 2+ E(p)(lab)=41064; [=7.3 keV.
1234844 E(p)(lab)=41234; ['=6.0 keV.
1235749 (3-,1-) E(p)(lab)=4132; r=5.5 keV.
1236844 E(p)(lab)=41434; [=6.7 keV.
1237649 E(p)(lab)=41524; [=5.9 keV.
1238149 E(p)(lab)=41574; I'=4.0 keV.
1239944 (2+,1-) E(p)(lab)=4175; I'=6.7 keV.
1240649 E(p)(lab)=41824; I'=3.5 keV.
1241149 E(p)(lab)=41884; I'=4.0 keV.
1241949 E(p)(lab)=41954; ['=5.4 keV.
1242549 E(p)(lab)=42024; ['=6.4 keV.
1437 E(p)(lab)=6350.
144602 E(p)(lab)=6440.
1453® E(p)(lab)=6520.
14602 E(p)(lab)=6590.
146802 E(p)(lab)=6660.

T E(p)(c.m.)+S(pff°Ca), where S(p)=8328.28 (2003Au03), E(p)(c.mE(p)(lab)(39/40). The E(p)(lab) values are
from 1987WaZl, unless otherwise stated, and are given ucol@ments. The proton anal ' parameters are given
under comments. For other relevant parameters see 1987avalz1990Bu02. Resonances listed at E(p)(lab)=2740.6
and 2764.6 by 1987WaZl were later deleted by the by the samggrUncertainty for E(p)(lab) is assigned here as
0.5 keV (same as FWHM), but the relative uncertainty is etgubto be much smaller, probabiy0.1 keV.

* From 1987WaZl, unless otherwise stated. Whargiven in parentheses, other less likely spin(s) which giwlar

fits are given in comments. When parity appears in parensh@ssonance is too weak in (p,p) to determine parity
unambiguously.
# From 1990Bu02. See also 1987WaZl from the same group.l'ghendl values are also given in 1987WaZl.

@ From 1969Val4 only from pand p channels.

& From 1970De30.

a Resonance reported by 1970De30 also.

b Not listed in 1987WaZlI, but added later by the same group.
¢ 1987WaZl state that resonance does not appear ig)(dfpprobably corresponds to (p,p

d From 1974Na09.
€ From 1970De30.

f For 9602.5+9604.5.
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I3 g.s.)=3/2+.

1969Fu01: E=6 MeV; measure(0), tof.

Others..

39K (d,n) 1969Fu01

1967Ba38: E=2.9-6.2 MeV. Measured8) for g.s.
2000EI08: E=0.7-3.4 MeV. Measured yield fropray data.

E(level)f

0

3353
3737
3904
4491
5614
5903
6025
6285
6582
6750
6950

7113

7532

7658

7694

7972
8124

8186
8271

8371

8424

8551

8664 12
875712
886012
893112
898712
913712
922812
940812

J7T¢
o+
0+
3-
2+
5-
4-
1-

3)-

(0)-
(0)-
(2)-

(5)-

(0)-

)-

40ca Levels
L G * Comments
2 0.84
2) <0.09
1+3 0.48 S: for L=3; 0.02 for L=1.
S=0.02 for L=1, 0.504 for L=3.
2 <0.12
3 0.9313 S=0.6810
3 1.0611 S=0.94.
1(+3) 0.02 S£0.05 for L=3.
S=0.05 for L=1.
1+3 0.1 S: for L=3; 0.037 for L=1.
S=0.06 for L=1, 0.207 for L=3.
1(+3) 0.43 S£0.3 for L=3.
S=0.49 for L=1,<0.3 for L=3.
1(+3) 0.14 SK0.2 for L=3.
S=0.16 for L=1,<0.2 for L=3.
1+3 0.3311 S: for L=3; 0.034 for L=1.
S=0.05 for L=1, 0.5318 for L=3.
1(+3) 0.17 SK0.2 for L=3.
S=0.45 for L=1.
1(+3) 0.18 S£0.1 for L=3.
S=0.21 for L=1,<0.1 for L=3.
Jit. 1- and 4- in Adopted Levels.
1(+3) 0.49 S<0.1 for L=3.
S=0.78 for L=1,<0.2 for L=3.
3 1.5014 E(level): doublet: 7655+7676.
S=0.697 for 7655, (4)-.
((2J+1)/(23+1))S=3.03.
1 0.05 S=0.88.
((2J+1)/(23+1))S=0.10.
1 0.04
1+3 0.124 E(level): doublet: 8113+8135.
S: for L=3; 0.025 for L=1.
S=0.03 for L=1; 0.1 for L=3.
0
1 0.08 S=0.64.
Jit. (<3)- in Adopted Levels.
1 0.08 S=0.64.
Jt. (0,1,2)- in Adopted Levels.
1+3 0.36l11 S: for L=3; 0.01 for L=1.
S=0.5818 for L=3.
((2%+1)/(23+1))S=0.02 for L=1; ; 0.722 for L=3.
3 0.9812 S=0.719.
((2J+1)/(23+1))S=1.9624.
1 0.14
Jt. (6,7,8)- in Adopted Levels.
1 0.11 S=0.88.
1 0.17
1 0.16 ((23+1)/(23+1))S=0.32.
1 0.57 E(level): triplet: 9405+9412+9419.

Continued on next page (footnotes at end of table)
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49Cay77 NUCLEAR DATA SHEETS 20Ca0 77

40Ca Levels (continued)

E(levell J% L G.* Comments

S=0.43. S=0.35 for 9404, (3)- level with L=1.
((23+1)/(23+1))S=1.14 for 9404+9408.

943112 @- 1 0.223 E(level): doublet: 9430+9432.
S=0.59.
((23+1)/(23+1))S=0.446 for 9433+9435.
945512 1 0.13 ((23+1)/(23+1))S=0.26.
953312 (1)- 1 0.22 S=0.59.
((23+1)/(23+1))S=0.44 for 9539+9540.
960112 2- 1 0.37 E(level): doublet: 9603+9605.
S=0.59.
Jit. 1- and 3- in Adopted Levels.
9666 12 1 0.11
1004012 (0)- 1 0.051  S=0.448.

((2¥%+1)/(23+1))S=0.112.
E(level): from 1969Fu01l. Several levels near this energidopted
Levels

T Rounded-off values from Adopted Levels for levels below @60

* From Adopted Levels up to 7 MeV; from 1969Fu01 above this gnevhere many groups are unresolved and it is
difficult to find corresponding levels in Adopted Levels.

# Transition strength G=((2J+1)/(2J+1))C3S, where J=spin of final state, jZtarget spin=3/2. The spectroscopic
factors are given under comments. Uncertainty is less tli&f, ivhen not stated. Absolute normalization uncertainty
is 30%.
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30Cay,-78

NUCLEAR DATA SHEETS

30Cay,-78

(39K g.s.)=3/2+.

39K (BHed),(PHedy) 1966Er 05,1967Se10,1973Te04

1966Er05: tHe,d) E=12 MeV. Measured(0); deduced L, S.
1967Sel0: E=12,14,16 MeV. Measure@®) at E=14 MeV.

1973Te04 (also 1971Te02,1970Te0BH¢,dy) E=18 MeV. Measured £ ly, dy coin.
1970F004: ;He,d) E=11 MeV. Measured(6); deduced L, S.

1971Ca05:

He,d) E=29.3 MeV. Measured(0); deduced L, S.

1968Ba64: tHe,d), EHe,dy) E=18 MeV. FWHM=60-80 keV for deuteron spectra. About 20ug® reported from3He,d) and

3 levels in fHe,dy).

1994Ve04: fHe,d) E=25 MeV. Measured(6) for g.s.

E(level)f J
0 0+
3353 0+
3736.83 3-
3904.84 2+
4410

4491.65 5-
5213

5248

5278

5613.47 4-
5903.910  1-
6025.96 2-
6284.87 3-
6582.16 3-
6751.18 2-
6928.325
6952.815  1-
7115.27 4-
7531.217  2-
7658.517@  4-
7694.58@  3-
82684 (0-)
8358.120  (0-)
8425320  2-
8460

8552.620  5-
914050

941050

9700

10050

10380

11200

T The evaluators have used the best reference sources toniteteais to which levels are populated fHe,d), and

| —

W ~N
N
N—r

)

PRRWRW

Wwr e

w

40Ca Levels
(23+1)¥ Comments
6.56
0.42 S: <8% of g.s. (1967Se10).
4.04 L: 1966Er05 give also L=I with (2J+1¥30.08.
<0.2 Strengtk:3% of g.s. (1967Se10).
E(level): this group reported only by 1968Ba64 is suspedil(gtors);
not included in Adopted Levels.
9.812
8.212
0.143
1.54 L: 1967Sel0 and 1966Er05 give L=I1+3, with (2J+1)S=0.0or L=1.
3.67 L: 1967Sel0 give L=1+3 with (2J+1¥2.7 for L=3.
1.32
1.01 L: other: L=3, (2J+1)S=1.9 (1971Ca05).
E(level): possibly a close doublet (2-3 keV apart) accaydim
1973Te04, since the Doppler shifts for the tyfs barely overlap. Level
not reported in any othePide,d) experiment.
T1/2t 165%. Other: 210 fs70 from 3190y.
1.23
1.62
1.0 L: 1967Sel0 give L=I+3 with (2J+1)S=4.0 for L=3.
6.6 102
6.5 102
E(level): from 1973Te04. Adoptedtd(<3)-.
E(level): from 1973Te04. Adopted3(0,1,2)-.
3.77 E(level): according to 1973Te04 this level is strongly fad3He,d);
probably corresponds to 8436from 1967Sel0.
L: 1967Se10.
112

E(level): from 1971Ca05 and 1968Ba64, presumably a mattipl
E(level): from 1971Ca05 and 1968Ba64, presumably a mattipl

then match these with the precisely known levels fride,dy) (1973Te04). Weighted average taken from 1966Er05
and 1967Sel0, when level energies are available from fgadata only.
* From Adopted Levels unless otherwise stated.

# Most papers quote S from (2J+1)S taking J from Adopted Lewétues given here are (2J+1)S. Weighted averages
have been taken of all available results.

@ 7659+7694 doublet in3He,d) particle-transfer data.

& 0+, 2+, 4+ triplet with total strength:10% of g.s. (1967Se10).
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NUCLEAR DATA SHEETS

30Ca079

& =3 with almost equal strengths for both components (196BEr 1967Sel0 give L=1 for both states with

(2J+1)S=5.5 for 7659 and 5.8 for 7696 levels.
b From 1968Ba64 only.

Eleve

1
3736.8
3904.8
4491.6
5613.4

5903.9
6025.9

6284.8

6582.1
6751.1

6928.3

6952.8
7115.2

7531.2
7658.5
7694.5
8268

8358.1
8552.6

i

3-
2+
5_
4-

1-
2-

3-

3-
2-

1-
4-

2-
4-
3-
©)

(0)
5-

Elfevel E Ey
0 0+ 3736.8
0 0+ 3904.@
3736.8 3- 7547
4491.6 5- 11238
3736.8 3- 1876.3
0 0+ 5903.40
3904.8 2+ 21210
3736.8 3- 2289.38
44916 5- 179324
3904.8 2+ 2380.6
0 0+ 6285
3736.8 3- 28453
3904.8 2+ 284810
3736.8 3- 3014.8
5278 1651.2
3736.8 3- 3190.a5
0 0+ 6952.25
5613.4 4- 1502
44916 5- 2623.3
3736.8 3- 3378.8
5613.4 4- 19178
5613.4 4- 204510
3736.8 3- 39575
6952.8 1- 1315
59039 1- 2364
6952.8 1- 1405
4491.6 5- 4060.8%

V(4OC a)

ly

100

100
100
30
70
100

Comments

E: from figure 2 of 1973Te04; not given in
author$ table 1.

table I.

yEfrom figure 2 of 1973Te04; not given authbrs
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49Ca,,-80 NUCLEAR DATA SHEETS 20Ca-80

40ca(y,y) 2002Ha13,1982M 005

2002Hal3 (also 2001Ba66,2000Ha34,2000Zi04): E=9.9 Membstrahlung source. Measured, Ey, W (0), strengths. De-

duced widths.
1982M005 (also 1977SaYN): E=8.5, 11.3, 11.7 MeV bremskirehsource. MeasuredyE (0), strengths.

Data for selected levels.

1987Gu01: E=9603.9, 9864.6, 9868.8, 10321.0 keV frid#i(p,y) resonances. Measuras, Ey. Deduced widths for four
levels.

1977Lal5: E=6.95 MeV from°F(p,ay); measureds, y(8) for two levels at 6914 and 6954.

1968Me06: E=6.91, 6.95 MeV froH‘?F(p,ay); measureds, deduced spin and widths for 6910, 6950 levels.

1962Ra07, 1961Ec039K(p,y) resonances as source to measure.

Absorption lineshapes for 9866, 9869 doublet.

1961Ec03: E=10.3 MeV fromK(p,y) resonances as source. Deduced widths for 10.3 MeV level.

1961De22: E=35 MeV bremstrahlung source; measur@d) for Ey=17-23 MeV; deduced parameters for giant-dipole reso-

nance.
Other:.
1999Pr01: E=58, 74 MeV. Measured8). Deduced electromagnetic polarizability.
40ca Levels
E(level)f J¥ Torr@ ro# Comments
0 0+
3904.01 2+ 29 fs8 0.0164 S: 0.007 eV3 (1982Mo05).
5249.63 99 fs 11 0.00465
5628.92 2+  32.6 fs30 0.014013 S: 0.007 eV3 (1982M005).
5902.52 1- 13.9 fs17 0.0304 S: 0.025 eV5 (1982Mo005).
6421.29 17 fs4 0.0277 S: 0.050 eV6 (1982M005).

Jir. 2+ (1982M005); but not definitive in 2002Ha13.
6908.21 2+  2.08 fs35 0.22136  S: 0.190 eV20 (1982M005), 0.13 e\6 (1977Lal5), 0.18 e\B8

(1968Me06).

6949.97 1- 0.90 fs14 0.497 S: 0.450 eV20 (1982M005), 0.41 e\B (1977Lal5), 0.47 e\6
(1968Me06).

7871.91 2+ 2.6 fsb 0.17632 S: 0.190 eV17 (1982Mo005).

8091.52 2+  2.77 fs28 0.16616  S: 0.150 eV10 (1982Mo005).

8110.96 1 18 fs7 0.0259 S: 0.012 eV5 (1982M005).
Jmt. 1(-) in Adopted Levels.

8578.72 2+ 2.84 fs28 0.16113 S: 0.094 eV12 (1982Mo005).

8749.42 2+ 5.2fs6 0.08811  S: 0.065 eV12 (1982Mo005).

8982.55 2+ 3.12 fs35 0.14815 S: 0.054 eV10 (1982Mo005).

9603.9 0.19 ke\b 4918 All data from 1987Gu01.

9866.020 0.100 kevV24 3.615 E(level): from 1982Mo05. Other: 9864.6 (1987Gu01).

Ty/2: from 1987Gu01. Other: 0.110 ke%0 (1962Ra07). Most of thé
is ascribed to proton decay (1962Ra07).
S: from 1982Mo005. Other: 1.36 e¥5 (1962Ra07).
[o/F=0.0122 (from Adopted Levels, gammas).
9868.9 0.90 ke\21 ~ 0.8026 E(level): from 1987Gu01.
I from 1987Gu01. Other: 1.06 ke®0 (1962Ra07). Most of the width

is ascribed to proton decay (1962Ra07).
S: from 1962Ra07.
10318.020 1 26 eV7 558 E(level): from 1982Mo05. Other: 10321.0 (1987Gu0L=1+ in
Adopted Levels.
S: from 1982Mo005. Others: 6.6 e® (1987Gu01), 3.60 e\24

(1961Ec03).
" from 1982Mo005. Others: 91 e¥5 (1987Gu01), 10.3 e\17

(1961Ec03).
Ny=6.4 eV9 (1982M005), 4.5 e\6 (1961Ec03).
p=20 eV5 (1982M005), 5.8 eV18 (1961Ec03).
Mo/F=0.212 (1982M005).

20x 103 E(level): giant-dipole resonance (1961De22).
I,/l=0.0053, 0.0058 (1961De22).

T From 2002Ha13, unless otherwise stated. Values availae 1982Mo05 are in general agreement with those from
2002Ha13.

* From 2002Ha13 and 1982Mo05.

# In eV, from 2002Hal13, unless otherwise stated. Values aailfrom 1982Mo05 are given under comments.
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49Ca,,-81 NUCLEAR DATA SHEETS 20Cay-81

@ From 2002Ha13, assumirg=lo, unless otherwise stated.

y(*°Ca)
Eleve JooEed Jr E, Mult.
39040 2+ 0 0+ 3904.0
5249.6 0 0+ 5249.8
56289 2+ 0 0+ 5628.9
59025 1- 0 0+ 5902.8
6421.2 0 0+ 6421.3
69082 2+ 0 0+ 6908.2
69499 1- 0 0+ 6949.9
78719 2+ 0 0+ 78719
80915 2+ 0 0+ 8091.2
81109 1 0 0+ 8111.8
85787 2+ 0 0+ 8578.2
8749.4 2+ 0 0+ 8749.2
89825 2+ 0 0+ 89825 E2
9603.9 0 0+ 9603.9
9866.0 0 0+ 9866.Q0
9868.9 0 0+ 9868.9
103180 1 0 0+ 10312
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49Ca,,-82 NUCLEAR DATA SHEETS 20Cay-82

40Ca(e) 1982Bu05,1978Gr 02,19701t01

Most measurements repar(0) distributions and deduce transition strengths for stateited in (e,8.
Other main references: 1995Pe01, 1984Ha29, 19840g01,S1BB01979Gr09, 1974Nal5, 1973Hal3, 1971Fal5, 1971He08,

1970I1t01, 1970St10, 1969Ei03, 1968Zi06, 1964H006, 1968B1963Bal9, 1961Pe21, 1956He83, 1956Ha91l.
1982Bu05 (also 1982BUZR): E=31-65 MeME(level)=50.

1978Gr02 (also 1978Gr03,1977Gr26): E=31-67 MAK(level)=30.

1970I1t01: E=183, 250 Me\AE(level)=100.

1970G010: E=44-54 Me\AE(level)=200; giant resonances.

1995Pe01: E=28.4, 34.9, 45.7, 54.6, 56.5 MeV. Data for 8 Melteand 5 M2 levels from 9870 to 136708E(level)=10. The
authors also quote data for 18 levels from Darmstadt groufBéRz, Diploma thesis 1984; W. Gross, Diploma thesis 1981;
both from Darmstadt).

198409g01: E=70-200 MeV.

1984Ha29: E=81.6-380 MeV. 3352 level studied.

1980St17: E=39 MeVAE(level)=35. Data for 10319 level.

1979Gr09: E=44, 50 Me\AE(level)=5.

1974Nal5: E=700-750 MeV. Measured electron-proton codaluded proton-separation energies.

1973Hal3: E=66-121 MeV.

1971Fal5: E=39-56 MeV.

1971He08: E=198, 250, 300 MeV.

1970St10, 1968St20: E=28-60 MeV. Data for 0+ state.

1969Ei03: E=20-60 MeV.

1968Zi06: E=282.8 MeV.

1964H006: E=80-190 MeV.

1963BI04: E=120, 150, 180, 220 MeV.

1961Pe21: E=120, 150, 180 MeV.

1956He83: E=187 MeV. Data for 3730 level.

1956Ha91: E=183 MeV. Data for 3730+3900 level.

Others:..
(e,€): 2001Di23, 1986Del12, 1985Me05 (also 1984Me06), 1983D&AB1Fr03, 1978Zi04, 1975To02, 1968Frl1l, 1964We08,

1962Ed02.

(e,e): 1997Wi23, 1983EmO01, 1979Si21, 1973Si15 (also 1@B13971SiYF).

(e,€p) and (e,&): giant resonances deduced: 2001Di24, 2001Di23, 1998Kb295Di03, 1994005, 1976Mo17, 1973Cal4,
1971Mo06.

(e,én): 1994Ta12.

“OCa Levels
1963BI04 give B(EL)(), these have been converted to B(BL)(

E(level) Jrt Comments

0 0+

3350 0+ Monopole matrix element=0.025%m (1978Gr02), 0.034.1 (1968St20). Form factor
determined by 1984Ha29.

3730 3- Mo=5.4x10% eV (1963BI04), 1510 eV 3 (1970St10).

B3=0.0667, B(E3)=0.010, G=7.4 (1963BI04). Others: B(E3)=0.021 @EiB3), 0.01497
(1973Hal13). B(E3)(W.u.)=31.7 (1969Ei03), 2718 (19701t01), 24.910 (1971He08), 22

(1973Ha13).
3900 2+ [0=0.021 eV (1963BI04), 0.016 €8 (1970St10).

B»=0.0165, B(E2)=0.0144, G=2.4 (1963BI04). Others: B(E2)=0.84 @EiH3), 0.9010
(1973Ha13). B(E2)(W.u.)=2.0 (1969Ei03), 3.0 (1970It0)0 20 (1973Ha13).

4490 5- B(E5)(W.u.)=9.8, 17.7 15 (depending on shape factor) (1971He08);418970It01).
B5=0.0485, B(E5)=20.6<10"°, G=2.0,(x=0.63x10~° eV (1963BI04).

5250 2+ B(E2)(W.u.)=0.4 (1970I1t01).

5610 2+ B(E2)(W.u.)=0.4 (1970I1t01).

592050 E(level): from 19701t01 and 1971Fal5.

6160 (3-) B3=0.004812, B(E3)=0.73<10"3, G=0.5313, y=13.3x10 % eV (1963BI04).

6290 3- B(E3)(W.u.)=4.8 (1970It01).

6590 3- B(E3)(W.u.)=2.2 (1970It01).

6910 2+ E(level): from 1978Gr03. Other: 3- (1963BI04).
0=0.190 eV6 (1978Gr03)

6951 1- E(level): from 1978Gr03.

M0=0.51 eV5 (1978Gr03).

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

30Ca,-83

40Ca Levels (continued)

E(level) Jt Comments
7100 (2+) Jr. from 1963BI04.
B2=0.0182, B(E2)=0.0162, G=2.B, 0=0.47 eV (1963BI04).
7870 (2+,4+) Jr. from 19701t01; 4+ from 1963Bl04; 2+ in Adopted Levels.
B4=0.0112 (1963Bl04). Other: B(E2)(W.u.)=1.3 or B(E4)(W.u.)=5 (1801).
84285 2- E(level): from 1980St17.
0=0.026 eV+10-8 (1971Fal5).
8500 5- Jr. from 1963BI04. Other: 2+,5- (19701t01).
(1963B104).
B5=0.0273, B(E5)=1.16<10"4, G=1.1,(=406x 1013 eV (1963BI04). Other:
B(E2)(W.u.)=0.4 or B(E5)(W.u.)=7.0 (1970It01).
98685 1+ B(M1)=0.329 (1995Pe01), 0.43 (quoted by 1995Pe01 from Darmstadt group).
103195 1+ E(level): from 1979Gr09.
B(M1)=1.068 (1995Pe01), 1.118 (quoted by 1995Pe01 from Darmstadt group).
10676 (2-) B(M2)=0.165 (1995Pe01), 0.18 (quoted by 1995Pe01 from Darmstadt group).
107766 1) E(level): from 1979Gr09; 3- in Adopted Levels.
11000 (3,4) 3r. from 1964H006.
11775 (1+) B(M1)=0.333 (1995Pe01).
12044 (1+) B(M1)=0.094 (1995Pe01).
Jit. 2- quoted by 1995Pe01 from Darmstadt group; 2+ in Adoptedklse
12200 3- B(E3)(W.u.)=0.48 (1964H006).
12332 (2-) B(M2)=0.4121 (1995Pe01).
Jmt. (1-,2+) quoted by 1995Pe01 from Darmstadt group.
12488 (1+) B(M1)=0.1® (1995Pe01).
Jit. 2- quoted by 1995Pe01 from Darmstadt group.
12503 (2-) B(M2)=0.1% (quoted by 1995Pe01 from Darmstadt group).
12622 2 B(M2)=0.19 (quoted by 1995Pe01 from Darmstadt group).
12749 (2-) B(M2)=0.13 (1995Pe01), 0.06 (quoted by 1995Pe01 from Darmstadt group).
12830 (1+,2-) B(M1)=0.18 (1995Pe01), 0.0@ (quoted by 1995Pe01 from Darmstadt group).
Jit. 2- is less probable.
13049 (a+) B(M1)=0.2&4 (1995Pe01), 0.22 (quoted by 1995Pe01 from Darmstadt group).
13147 (2-) B(M2)=0.48 (1995Pe01), 0.39 (quoted by 1995Pe01 from Darmstadt group).
13445 (2-) B(M2)=0.557 (quoted by 1995Pe01 from Darmstadt group).
13480 (1+) B(M1)=0.2610 (1995Pe01).
Jt. 2-,(1+) quoted by 1995Pe01 from Darmstadt group.
13666 (2-) B(M2)=0.6616 (1995Pe01), 0.2% (quoted by 1995Pe01 from Darmstadt group).
13900 (2+) B(E2)(W.u.)=0.12 (1964H006).
14600 (1,2+,3-,4+)
18.4x10° 16 r=9.9 MeV 14 (1974Nal5).
35.3x10° 5 =23.5 MeV 23 (1974Nal5).
42.0x10°
58.4x10° 11 M=31.9 MeV 11 (1974Nal5).

T From Adopted Levels unless otherwise stated.
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49Ca,,-84 NUCLEAR DATA SHEETS 20Ca0-84

Oca(rt, ) () 1981M 017,1984B002,1982BI09

Includes @, ") and (T ,m).

1981Mo17: Eft+), E(rt)=180 MeV. Measurear(6), DWIA analysis.

1982BI09: E¢r+), E(rr)=80 MeV. Measureds(0), 6=50" - 120°. Deduced GQR, DWBA analysis.

1984B002, 1981B026: H(+), E(rm)=116, 180, 292.5 MeV. Measurem{6), 6=20° - 70°.

1977Mi19 (also 1978Mi05): Ef+)=50 MeV. Measureds(8), 6=40, 80°.

1978Eg03: Ef+)=130 MeV. Measured (0).

1979Ar01: Efr+)=163, 261 MeV. Deduced GQR.

1984Mad2: Eft+), E(im)=675.7 MeV. Measured(6), DWBA analyses, deduced optical-model parameters.

1985UI01: Efr+), E(rm)=135 MeV. Measuredr(0), deduced GQR, giant monopole and low-energy giant oceupegonances.

(™, ™), (ir,1m): o(0) and optical model parameters:.

1997Ka22 (672.5 MeV), 1988Wr01 (19.5,30 MeV), 1984Le01 B8V), 1983Je01 (114-215 MeV), 1982Dal3 and 1980DaZR
(64.8 MeV), 1981Gr09 (130,180,230 MeV), 1978In04 (115 MeW78DrZS (isobar resonance energy), 1977Eg02 (130
MeV).

(rr", ") 0(8) and optical model parameters:.

19830b02 (20 MeV), 1981Pr03 (30,50 MeV), 1979BI07 (40 Mel976WaZB (145,174,204 MeV).

(T ,m): g(B) and optical model parameters:.

1997Ka22 (400 MeV), 1994Bu09 (40 MeV), 1990Se04 (30,50 MeV)

40ca Levels
E(level) J° LT pBL(m),BL(m+) Comments
0 0+ O
3350
3740 3 056,05 S: from 1982BI09.
3910 2
4490 5  0.095,.081
6275 3  0.085,.074
6580 3 0.102,.122
6700
117006
13400 2% 0.112% L=0 with $¢=0.132 is not excluded (1982BI09).
17500 2% 0.26

T From 1984B002, 1982BI09 and 1981Mo17.
* From 1977Mi19.
# From 1982BI09; from ™, ).
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49Ca,,-85 NUCLEAR DATA SHEETS 20Ca-85

40ca(n,n'y) 1972Di10,1972Ni05,1984E112

1972Ni05: (n,hy) E=fission spectrum. Measured/Boranching.

1972Di10: (n,hy) E=4.85-8.05 MeV. MeasuredyEo at 6 different energies.
1984EI12 (also 1989Ge09): (hyn E=fast. Measured, lifetime by DSA.
Others:.

1963H008: (n,fy) E=14 MeV. Measured £

40ca Levels

Differential cross sections (in mb/sr) at different energies (125°)
Ey 4.85 MeV 5.40 MeV 5.90 MeV 6.45 MeV 7.00 MeV 8.05

755 0.55 10 1.20 15 1.3 2 2.6 3 3.2 3 4.1 4
780 0.18 9 0.23 7
1122 0.32 6 0.91 14 1.14 18 1.45 22
1303 0.70 11 0.95 14 1.51 20 1.31 19 1.04 15
1345 0.41 8 0.33 5 0.28 4 0.39 11
1374 1.3 2 2.33 25 2.9 3 2.7 3
1651 0.66 11
1793 0.91 22 1.09 13
1877 0.42 8 0.81 9 0.69 13 0.75 19
2124 0.70 15 1.15 15 1.10 15
2288 1.70 20 2.7 4 2.6 4
2380 0.22 11 0.70 15
2605 0.64 22
2854
3013 0.45 11
3193
3737 9.8 10 9.8 10 8.0 12 10.1 10 12.6 13 14.4 15
3905 12.6 13 9.6 10 8.6 13 9.7 10 10.5 11 8.7 9
5249 0.26 7 1.5 2 2.20 22 2.35 24 1.71 18
5629 0.31 1.7 3 1.3 3 1.7 3
5903 0.66 8 1.17 17 0.97 13
6909 1.40 20
6949 0.79 12
E(level) J% Ty, Comments
0 0+
g?g? g+ Decays by pair production and consequently by datiin radiation.

Continued on next page (footnotes at end of table)
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50Cay,-86

NUCLEAR DATA SHEETS 49Ca,,-86

40Ca Levels (continued)

E(level) J* Ty, Comments

3905 2+ 36fsl4 Ty, from DSAM (1984EI12,1989Ge09).
4492 5-

5212 0+ E(level): from 1972Ni05. Other: 5208 (1972Di10).
5249 2+

5279 4+

5614 4-

5629 2+

5903 1-

6025 2-

6029 3+

6284 3-

6510 4+

6542 4+

6582 3-

6750 2-

6909 2+

6930+ 6+

69311  3-

6949 1-

T From 1972Di10 only.

* According to Adopted Levels and gammas, 1g5%ind 319¥ are from two separate levels near 6930, although
1972Di10 seem to show only one level.

# From Adopted Levels.

y(40Ca)
Elev o gpd gt do/dQ (mb/sr) at 1288  Comments
Unplaced 227%  0.5013
2748 07216
3508  0.2310
3737 3 0 0+ 3732 12513
3905 2+ 0 0+ 390% 10.011
4492 5- 3737 3- 75% 3.13
5212 0+ 3905 2+ 1307 1.2020 1303 in 1972Di10 includes a line frofifK.
5249 2+ 3905 2+ 1348 06115 1y(1344)/y(5249)=0.25 (1972Ni05).
3353 0+ 189722 0.168
0 0+ 52492 2.2325
5279 4+ 3905 2+ 1372 263 May include contribution fronf%K line.
5614 4- 4492 5- 1122 1.1024 1y(1124)/1y(1880)=0.43 (1972Ni05).
3737 3- 18772 0.6310
5629 2+ 3353 0+ 2278 05013 1Y(2277)//(5627)=0.10 (1972Ni05).
0 0+ 56292 1.0515 Includes contribution frontf0.
5903 1- 0 0+ 5902 0.9511
6025 2- 3905 2+ 21720 Ey: 2124 in 1972Di10 is probably a doublet
212042124, .
V(2120)/(2290)=0.25 (1972Ni05).
3737 3- 228& 2.75 Doublet 2288+2294.
6029 3+ 5249 2+ 78@  0.206 1Y(780)/1y(2124)=0.13 (1972Ni05).
3905 2+ 212& 1.0915
3737 3- 2298 1V(2294)/ly(2124)=0.10 (1972Ni05).
2288y in 1972Di10 is a doublet 2288+2294.
6284 3- 4492 5- 1792 0.7510 May include contribution fronf%K line.
3905 2+ 238@ 0.6025 1y(2379)/ly(1793)=0.33 (1972Ni05).
6510 4+ 3905 2+ 2608% 0.4522
6542 4+ 5279 4+ 12622 0.3712

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

30Cay-87

E: evel

6582

6750

6909
6930
6931
6949

JiT[

3-
2-

2+
6+
3-
1-

Efe
3905
3905
3737
0

5279
3737
0

i
2+
2+

3-
0+
4+
3-
0+

=

y(*°Ca) (continued)

do/dQ (mb/sr) at 1288  Comments

26722
28522
30132
69022
16522
31922
69492

0.229
0.167
0.7414
1.0217
0.5010
0.5510
0.518

T From 1972Di10, unless otherwise stated.

From 1972Di10. Values for other neutron energies are ligtetie table below.

a y from 1972Di10 only.

b Transition from 1972Ni05 only.
¢ From level-energy difference.

d Tentativey from 1972Di10 only.
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49Ca,,-88 NUCLEAR DATA SHEETS 20Ca-88

40Ca(n,n’),(pol n,n’) 1990Ba49,1977Ba49,1986H 005

(n,) and (pol n,f) include (n,n) and (pol n,n).
19900102: (n,hH) E=21.6 MeV. Measured(6) for g.s., 3737 and 4491 levels, deduced deformation paeame
1977Ba49: (n,h) E=11, 20 MeV. Measured(6); DWBA analysis.

1986H005, 1986Del7 (also 1987HoZU): (),n(pol n,d) E=11-17 MeV. Measuredr(6), Ay(6) for unresolved 3737+3904

levels.
Others:..

1989Ra06: (n,n) E=thermal. Measured bragg diffractiotepat scattering lengths.

1988Is03: (n,f) E=18-60 MeV. Measured(6).

1987AI03, 1987AI102 (also 1986AIZS): (H)nE=21.7, 25.5 MeV; measured(0).

1986Wi01: (n,n). Analyzed(0).

1982To11: (pol n,n) E=9.9, 11.9, 13.9 MeV. Measu@), Ay(0). Deduced optical-model parameters.
1981De?21 (also 1980DeZ0): (n,n) E=30.3, 40 MeV. Measuréf).

1979Ja26: (n,n) E=2-3 MeV. Measure0).

1977Ral6, 1977Ral2: (n,n) E=11, 20, 26 MeV. Measurég).

1977Fe01: (n,n) E=11 MeV. Measurex(8).

1973Ba69: (n,f) E=3.52 MeV. Measured lifetime of 3353 level.

1973Wy03: (n,f). Measuredo, deduced resonances.

1964Mc20: (n,f) E=14.1 MeV. Measured(6).

1959KI146: (n,h), pulsed neutrons fromH(p,n) reaction. Measured lifetime for 3353 level by detegttime decay ofy=

radiation.

40Ca Levels

E(evel) J™ Ty L B Comments

0 0+

3353 0+ 2.21nd0 Ty weighted average of 2.35 g (1959Kl46) and 2.14 ns
10 (1973Ba69).

3737 3- 3 0.31416 S: from 19900I102. Others: 0.358 (1977Ba49), 0.33
(1987AI03).

3904 2+ 2 0.0960 S:from 1977Ba49. Other: 0.10 (1987AI03).

4491 5- 5 0.2292 S: from 19900I102. Others: 0.26(1977Ba49), 0.23
(1987AI03).

T Rounded-off energy from Adopted Levels.
* From Adopted Levels.
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49Ca,,-89 NUCLEAR DATA SHEETS 20Ca5-89

40Ca(p,p’).(pol p,p’) 1975N004,1981Ej02,1987Yall

1975N004: E=35.2 MeV. Measured, levels.

1981Ej02: E=65 MeV. Measured(0), FWHM=11 keV, DWBA analysis.
1987Yall: E=65.1 MeV. Measurezi6), DWBA analysis.

Other references from which results are used in this dataset

1956Br98: E=7.17-8.00 MeV.

1964Ya02: E=55 MeV.

1965Grl1l: E=14.6, 17.3 MeV. Measureq{f), deduced deformation parameters.
1968Wi05: E=155 MeV. Measured(8), pol(6), DWBA.

1970BI03: E=20.3 MeV, pol p. Measurex(6), deduced deformation parameters.
1972Gr26: E=25, 30, 35, 40 MeV. Measure(o).

1976Ka29: E=185 MeV. Measureai(0).

1976AI119: E=1.044 GeV. Measuren(8).

1982BI10: E=800 MeV; pol p. Measuregi(08), Ay(6). Deduced deformation parameters.
1982H013 (also 1982H015): E=65 MeV; pol p. Measudd), Ay(6), DWBA analysis.
1980Ad03: E=800 MeV, pol p. Measurer{0), Ay(68). Deduced deformation parameters. DWBA analysis of knomwstates.
1980Cal4: E=800 MeV. Measurex(6), deduced octupole giant resonance, DWBA analysis.
1981An08: E=201 MeV. Measured(68), deduced M1 strength.

1985H014, 1984H016: E=334 MeV, pol p. Measuie(P), Ay(6), DWIA analysis.
1985Se14: E=500 MeV; pol p. Measuredf), Ay(6).

1987Fr05: E=362 MeV, pol p. Measured(6), Ay(6).

1989Le04: E=362 MeV; pol p. Measurer(0), Ay(6).

1993Se02: E=200 MeV; pol p. Measuredf), Ay(6).

Others (p,p):.

2000Bal8: E=319 MeV, pol p. Measured ), spin-flip probabilities.

1993Gr02: E=497, 581 MeV; pol p. Measured spin-flip obsdesb

1991Kel13: E=318 MeV; pol p. Measurer(6), Ay(6).

1990Bal4: E=300, 800 MeV; pol p. Measured spin-flip proligbil

1989Sa23: E=65 MeV. Measurer8), FWHM=20-25 keV.

1989Ba55: E=319 MeV, pol p. Measured absolai@).

1989H011: E=500 MeV. Measuresi(6).

1989Li15: E=500 MeV;, pol p. Measured(6), FWHM=70 keV. Deduced giant resonance (L=2,4) strengths.
1988Ba06: E=318 MeV, pol p. Measured6).

1987GI02: E=319 MeV; pol p. Measurex(0), spin-flip probability.

1987Ba22: E=500 MeV, pol p. Measured6), Ay(8), DWBA.

1986Aa01: E=500 MeV;, pol p. Measured spin-rotation paranset

1983Mi25: E=650 MeV, pol p. Measured(6), DWIA analysis.

1982Ga02: E=800 MeV. Deduced deformation lengths.

1982Aa04: E=497 MeV, pol p. Measured proton depolarizatersor parameters.
1981C008: E=31,32,35.5,40,42 MeV, pol p. Measured spingitobability.
1980Val0: E=60.3 MeV. Measuraml6), DWBA analysis.

1977Vo09: E=19 MeV. Measured(0).

1977U101: E=7-10 MeV. Measured proton-pair coin.

1975Ma07: E=155 MeV. Measuremi(6).

1974PI102: E=20 MeV, pol p. Measurex(0), pol(6).

1973Go42: E=20-25 MeV, pol p. Measurex(0), Ay(8).

1972Co11: E=1 GeV. Measurex( 0).

1970Wh06: E=5.8-6.6 MeV. Measurex(6).

1970Ka44: E=185 MeV. Measureai(0), deduced B(EL).

1970In03: E=185 MeV. Measured(6), pol(6) for first 3-.

1968Va27: E=6.28-6.73 MeV. Deduced IAR.

1968Ba64: E=13 MeV. FWHM=50 keV. About 25 groups reported.

1966Wal2: E=160 MeV.

1966Mal3: E=11.5 MeV.

1966Li02: E=155 MeV. Measured(6).

1965Ru01: E=4.26 MeV.

1965Ha28: E=156 MeV.

1964St15: E=40 MeV.

1964B027: pol p.

1964Ti02:.

1963R030: E=150 MeV.

1963H026: E=155 MeV.

1962Vald: E=6.6 MeV.
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30Ca0-90

NUCLEAR DATA SHEETS

30Ca,-90

Others: 1964Ti02, 1958G090, 1955Be73.

(p.p), (pol p,p): deduced optical-model parameters fimf8):.
1989Gr12: E=200 MeV; pol p.
1988Hu10: E=200, 300, 400, 500 MeV; pol p.
1988H005: E=497.5 MeV, pol p.
1988Lel0: E=200, 362, 400 MeV; pol p.
19880t04: E=200, 500, 800 MeV; pol p.
1988BI07: E=320, 400, 650 MeV; pol p.
1986Mc05: E=21-48.4 MeV. Measurer|0).
1986Fe01: E=800 MeV; pol p.
1983Ba05: E=800 MeV; pol p.
1982Sc17: E=80.2, 181.5 MeV; pol p.
1982Sal9 (also 1982Sa37): E=65 MeV; pol p.

1982AI18: E=1 GeV.

1981Ra21: E=497 MeV, pol p.

1981Ra02: E=800 MeV.

1981No07: E=65 MeV, pol p.
1981Na02: E=80.2, 135.1, 160 MeV.
1981H026: E=500 MeV, pol p.

1980Fa07: E=35.2 MeV.

1979Sa38: E=65 MeV, pol p.

19791g01: E=800 MeV, pol p.

1977Ch29: E=1 GeV.
1975A108: E=1 GeV.

1974PI05: E=20, 24.5 MeV, pol p.

1974Gulé4: E=5-6 MeV.
1974Co009: E=156 MeV.

1973Be41: E=40 MeV, pol p.

1973Ba79: E=1 GeV.

1972L010: E=10.8-16.3 MeV.
1972KI03: E=2.3-2.8 MeV, pol p.

1971Va09: E=10-180 MeV.

1971Hn02: E=30.3 MeV, pol p.

1971Dil7: E=10-22 MeV.

1971Br22: E=21.0, 23.5, 26.3, 48.0 MeV.

1970Ma54: E=25, 30, 35, 40 MeV.

1969Fu07: E=61.4 MeV.

1968Pr16: E=6.3-6.9 MeV.

1967Gr19: E=35.8, 45.5 MeV.

Level energy data: 1987Yall, 1981Ej02, 1975N004, 1981A10082Gr26, 1965Grl11.

L-transfers: 1972Gr26, 1993Se02, 1984H016, 1976AI196&K829, 1970BI03, 1965Gr11, 1964Ya02.

Jrt from (pol p,g): 1993Se02, 1989Le04, 1987Fr05, 1985H014, 1982BI10, H6&3, 1968Wi05.

Differential cross sections at 15.4n ub/sr (from 1975No04) are listed under comments. 1975No0d gioss sections at 30.7
also. Both sets of data were normalized to cross section46245- level as determined by 1972Gr26. The uncertainties

are 10%, unless otherwise stated.
B(EL)(W.u.) values given under comments are from 1972Gr26.

Differential cross sections listed under comments arghrsr, and taken from 1975No04.

E(level)  J7

0 0+
3352.13 0+
3736.4 3-
3904.1 2+

“OCa Levels
BLRF  Comments

L: from 1993Se02.
do/dQ=126 ubl/sr.

1.39  p3=0.41 (1985Seld).
Jrt. from (pol p,g)

(1968Wi05,1982H013,1982BI110,1987Fr05,1989Le04).

S: 1.35 (1972Gr26).
B(E3)(W.u.)=28.720.
Other 33=0.340 (1982BI10).
do/dQ=11300ub/sr (1972Gr26).
0.52 [,=0.14 (1985Sel4).
Jrt. from (pol p,P) (1987Fr05,1984H016).

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

30Cay-91

E(level)f

4491.5

5213.85
5249.5

5279.33
5614.3
5630.13

5903.33
6026.23

6285.8

6422

6508.43
6543.64
6583.33

6750.93

6909.13

6931.83
6950.94
7113.94

724010%
7278.04
7300.75
7399 10%
74251

7447.16
7466.26

7532.55

7561.65
7623.55
7658.5
7676.46
7694.46
7701.26
7769.410
7814.76

JT[

5-

2+

3¢

240

240

(©)

40Ca Levels (continued)

BLR*  Comments
S: 0.42 (1972Gr26), 0.43 (1984H016).
Other 3,=0.133 (1982BI10).
do/dQ=2240 (1972Gr26).
B(E2)(W.u.)=2.0520.

0.76  Jm from (pol p,B) (1987Fr05,1982BI10).
S: 0.83 (1972Gr26).

Other 35=0.215 (1982BI10).
do/dQ=1560 (1972Gr26).
B(E5)(W.u.)=20.621.
do/dQ=13 4.

0.12 S: 0.11 (1984H016).
do/dQ=575.

0.14 r/dQ=122.

0.33 a/dQ=194.

0.1%  L: from 1984H016.

S: 0.13 (1984H016).
do/dQ=248.
B(E2)(W.u.)=0.135.
do/dQ=503.

0.18 Jt. from (pol p,g) (1982H013).
do/dQ=268.

0.3  S:0.41 (1972Gr26).
do/dQ=1471.
B(E3)(W.u.)=3.13.

<0.04 E(level): from 1984H016 only.

0.18 w/dQ=114.
do/dQ=32.

0.3#  S:0.33 (1972Gr26).
do/dQ=975.
B(E3)(W.u.)=2.533.

0.22 Jt. from (pol p,@) (1982H013).
do/dQ=410.

0.4%  S:0.42 (1972Gr26,1984H016).
do/dQ=2316.
B(E2)(W.u.)=2.2523.
do/dQ=190.
do/dQ=2457.

0.29 L: other: 3 (1965Gr11).
do/dQ=164.
do/dQ<10.
do/dQ=76.

0.09 w/dQ=25 4.
do/dQ<10.
do/dQ<10.

0.16 r/dQ=33 5.

<0.07 L: from 1984Ho016.
do/dQ=46.

0.17 E(level): 1972Gr26 did not resolve this level froB67 but assigned
L=(3) and (4), respectively.
do/dQ=221.

0.20 o/dQ=146.
do/dQ=49.

@/dQ=59.

Continued on next page (footnotes at end of table)

do/dQ=34 (30.7).
do/dQ=44 (30.7).
do/dQ=42 (30.7).
do/dQ=8 2.
do/dQ=15 3 (30.7).
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NUCLEAR DATA SHEETS

30Ca-92

E(level)f
7871.75

7927.95

7976.36@
8018.810
8051.86
8091.26

8113.16
8138.110
8186.810

8195.96
82711@
82761@
8323.16
8339.16
8358.96
8373.36

8424.27

8439.07
8484.37
8551.17
8578.27

8626 10%
8665.38
8747.78

8805 10%
8850.69

8909.09%
8938.49
89786
8995.010
9032.710
9050.110
9080.311
9093.011
9136.1
9162.111
9185.312
9209.012
9227.512
9246.012

9274.512
93725
94185

JT[

24P

240

2+

24P

(6)

4)

BLR*

40Ca Levels (continued)

Comments

0.23

0.29

0.17

0.16

0.15

0.3%

0.25

0.19
0.17

0.15

0.09

0.17

0.16

0.23

0.06

0.16
0.26

w/dQ=696.

S: 0.28 (1984H016).
B(E2)(W.u.)=0.9215.
r/dQ=333.
B(E4)(W.u.)=2.22.
do/dQ=92.
do/dQ=15 3.
do/dQ=52.
r/dQ=269.

S: 0.21 (1984H016).
B(E2)(W.u.)=0.386.
w/dQ=115.
do/dQ<20.

E(level): unresolved from 8196 in 1972Gr26.
do/dQ=15 4.
do/dQ=33 5.
do/dQ=170 34.
do/dQ=250 50.
do/dQ=23 5.
do/dQ=36.
do/dQ=121.

E(level): unresolved from 8359 in 1972Gr26.
S: 0.31 (1972Gr26).
do/dQ=348.
B(E4)(W.u.)=2.02.

Jt. from (pol p,p) (1985H014,1982H013).
do/dQ=279.
do/dQ=100.
do/dQ=50.
r/dQ=169.

Jr. from 1982H013 and 1984H016.
S: 0.16 (1984H016).
do/dQ=439.
do/dQ<8.
do/dQ=112.

S: 0.12 (1984H016).
do/dQ=392.
do/dQ<8.

S: 0.28 for L=6.
do/dQ=42.
do/dQ=24.
do/dQ=66.

E(level): from 1981An08 and 1987Yall.
do/dQ=50.
/dQ=177.
do/dQ=47.
do/dQ=205.
do/dQ=32 6.

d/dQ=177.
do/dQ=131.
do/dQ=305.
do/dQ=317.
do/dQ=75.

S: 0.23 for L=5.
do/dQ=40 12.
do/dQ=38.

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS 39Ca,,-93

40Ca Levels (continued)

E(level)  J7 BLR*  Comments

94655
95475
95914
96575
98594
98775@  (2+)

0.15
0.12 E(level): from 1972Gr26.

0.19

0.14 L: 0,1 (1984H016) for second component.
S: from 1984Ho016 for a doublet at 9868.
Jit. 1+ in Adopted Levels.

N o1 w b ‘l_

100585 5 0.19
102875 4 0.18
102905
103285 1+ Jt. from (pol p,d) (1985H014).
103445
12030 1 L: from 1981An08.
13420 (2
1345¢
13510
13610 2
13700 2
13830 2y
13890 (of
13921152  (4-) T=0 (1989Sa23).
Jir. from o (0) (1989Sa23); but L=(4) in 1987Yall.
14020 (39
14100 b
14210 (3y
1428315  (6-) T=1 (1989Sa23).
Jir. from o(0) (1989Sa23).
14320 3
14410 3
14500 P E(level): doublet: 14490+14530.
14660 pa
14780 pa
15080
31x10°% 2 3 E(level): from 1980Cal4.
=10 MeV 2 (1980Cal4).

T From 1975N004 for levels up to 9300 (level energies where meedainties are stated were used as calibrants);
from 1981Ej02 for levels between 9370 and 10350; from 1987Y®or levels between 13500 and 15100; others as
specified L; from 1972Gr26; others as noted.

* From 1972Gr26, unless otherwise stated.

# Multiplet.

@ Doublet.

& From 1981An08.

a From 1981Ej02.

b From 1984H016.

¢ From 1993Se02.

d From 1987Yall.

€ From 1980Ad03.
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NUCLEAR DATA SHEETS

50Cay,-94

40ca(p,p'y) 1973Te04,1969P004,1969AN09

Other main references: 1977U101, 1968Ma05, 1966Gr03.

1973Te04: E=12 MeV. Measuredypeoin, deduced branching ratios and lifetimes.
1969P004: E=8.5-9.0 MeV. Measurg(h), lifetimes by DSAM.

1969ANn09: E=8.5-10 MeV. Measured/ ), W (0), lifetimes by DSAM.

1968Ma05, 1969Mal9, 1971Ma03: E=8-10, 7.73, 7.32 MeV. Measpy coin, p/(0), w(0), lifetimes by DSAM.

1966Gr03: E=13.065 MeV. Measured poin, py(6).

Others:.

1988Ga22: E=10.2 MeV. Measured pair production spectra.

1984Sc37: E=5.08 MeV. Measureg(0) for doubley decay from first excited 0+ state.

1980AI13: E=6.253 MeV. Measured/®), py(t).

1977UI01: E=7-10 MeV. Measured proton-pair coin, deduc8dEanching from 0+ levels.

1974Hel3: E=7.68, 9.27 MeV. Measurg(,H,t), hyperfine fields and magnetic moment.

1973Te04, 1971Te02, 1970Te01, 1969Te03: E=12 MeV. Medgureoin, lifetimes by DSAM.

1972Tal7: E=8.7 MeV. Measured/).

1972Si01: E=10.81 MeV. Measuregypcoin, py(0), lifetimes by DSAM.

1970Ha27: E:5.08 MeV. Measuregy coin.

1969Cal7: E=6.14 MeV. Measuregg/ coin.

1968Ba64: (p.fy) E=13 MeV. 16 levels reported.

1967Sc39: E=5.4 MeV. Measured/(p).

1965Ne04 (also 1963R030): E=150 MeV. Measurgcpin, py(6).

1963Sul2: E=4.4, 5.08 MeV. Measureg xoin; deduced EO branch.

Others: 1967Ba02, 1966G023 (also 1963G034,1961G0o30GE&BN 1958G090), 1962Ne02, 1960Wal5, 1959Kl46, 1959Ch28,
1958Hi66, 1958Bel5, 1957Ty36, 1955Be73.

E(level)t

0

33532
3736.73
3904.64
4491.64

5212.45
5248.55
5277.85
5613.94
5628.68
5903.116
6025.44
6029.37
6285.14
6508.27
6543.17
6582.16
6751.08

6910.810
6928.325
6938.018
6952.815
7113.110
7115.27

7238.66

7278.18

7298.610
7397.210
7421.915
7446.115

JT[#
0+
0+
3-
2+
5

(0+)
2+
4+
4-
2+
1-
2,3
2,3
3
4+
4+
2,3
2.

40Ca Levels
Tyo* Comments
217 ns8 Ty, weighted average from 1967Sc39 and 1959KI146.
40.9 ps35  Tyj,: from 1972Tal7.
34 fs7
>4.9 ps g=+0.5410 (1974He13).
Ty/2: from 1969P004.
1.1 ps3 Jmr. 1 is not ruled out; adopted30+.
94 fs17
226 fs27
0.69 psl0 Jrmt stretched dipole to J=3 angdto J=5.
42 fs15 Jit. assigned to this level which was not resolved from 5613 §6G¥03.
42 fs14
171 fs21  Jm 2- in Adopted Levels.
0.42 psB Jr. 3+ in Adopted Levels.
0.35 ps3
128 fs21
121 fs21
173 fs28  Jmr 3- in Adopted Levels.
96 fs28 E(level): weighted average 1973Te04 and 1972Si01.
Jrr. from 1972Si01.
Ty/2: from 1973Te04 and 1972Si01.
<10 fs
104 fs28
0.42 ps17
<10 fs
55 fs 28
35fs21
97 fs49
49 fs 35
118 fs35
0.47 psl4
0.20 ps14
140 fs50

Continued on next page (footnotes at end of table)
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50Ca0-95

NUCLEAR DATA SHEETS

50Cay0-95

E(level)f

7468.56

7531.217
7559.310
7623.015
7658.517
7677.310
7694.58
7771.220
7813.530
7873.710
7927.220
7977.210
80183
8093.220
8115.220
8134.515
8188.715
82684
82754
8321.020
8358.120
83645
8425.320
84374
8485.230
8541
8552.620
85734
85876
86336@
86716
86766@
87178@
87568
87698@
881910@
8860109
892210@
8949109
901110

JT[#

40Ca Levels (continued)

LV Comments

<10 fs
149 fs35
166 fs42
111 fs28
<10 fs
200 fs50
<10 fs
166 fs35

<14 fs
49 fs 35
21 fs21

<28 fs
<14 fs
<28 fs
<17 fs

42 fs21
104 fs21

<17 fs

24 fs 14
14 fs14
<17 fs
<21 fs

T Weighted average from 1969P004 and 1973Te04, unless ntitedhise. Above 6580, all levels are from 1973Te04.
* From DSAM; weighted average from 1973Te04, 1969P004, 1869A 1968Ma05 and others as noted. Above
6580, all levels are from 1973Te04.
# From 1969An09 and 1966Gr03. Parities are from multipaksisuggested by RUL. Values from Adopted Levels
are listed under comments in cases where these differ.
@ No y's reported by 1973Te04.

y(*°Ca)

A, and A coefficients are from 1969An09 and/or 1966Gr03.

207



50Cay,-96

NUCLEAR DATA SHEETS

50Cay,-96

E: evel

ol
+‘:'

3353

3736.7 3-

3904.6 2+

44916 5

5212.4  (0+)

52485 2+

5277.8
5613.9 4-

5628.6

5903.1 1-

6025.4 2,3

6029.3 2.3

6285.1 3

Elfevel .]7fT

0 0+
0 0+
3736.7

w
1

0 0+
3904.6 2+

0 0+

3904.6 2+
3353 0+
3904.6 2+

44916 5
3736.7 3-

3904.6
3353

2+
0+

3736.7 3-
3353 0+

3904.6 2+

3736.7 3-

0 0+
5277.8 4+
5248.5 2+
3904.6 2+
3736.7 3-

0 0+
44916 5

3904.6 2+

E,f I Mult.® 58 Comments
3353 EO Decays to g.s. by
electron-positron internal
pair formation. I(ce)/l(e+e-
internal pair)=0.0069420
(1962Ne02);
1(2-photon)/I(e+e- internal
pair)=0.000369 (weighted
average from 1984Sc37
and 1973Be24). Earlier
measurements: only upper
limits deduced.
3736.83 100 E3 A=+0.813, A4=+0.1786,
Ap=+0.338 (1966Gr03).
3904.4 100 E2 A=+0.593, A4=-1.205
(1966Gr03).
7542 100 Q(+0O) +0.05% A,=+0.335, A4=-0.268
(1966Gr03).
4491 <0.5
13073 100 Ap=0.001, A4=-0.011
(1966Gr03).
5212 ly: I(e+e- internal
pair)<0.0014 (1977UI01).
13443 154 M1+E2 +13+6-3  A»=-0.024, A4=-0.206
(1969ANn09).
1895 1710 (E2) ly: from B(E2)=0.0356
(1977U101).
5247.9%6 834 E2 Ap=+0.463, A4=-0.633
(1969An09).
1373® 100 Q(+0O) +0.024 Ap=+0.464, A4=-0.285
(1966Gr03).
11228 293
1876.9%+ 713 D Mult.: A»=-0.7520
(1966Gr03).
1724 <3
2277.80 133
5628.35 873 E2 Ap=+0.385, A,=+0.539
(1966Gr03).
2167 <5
2551 <6
5902.615 100 El A=-0.513 (1966Gr03).
21219 205 Ap=+0.4115, A4=+0.07
22 (1969An09).
J: 0(0/Q)=0.01 for J=2;
0(Q/D)=+3.7+70-15 for
2289.83 805 D+Q )]0\23;40.025, A4=-0.228
(1969ANn09).
0: -2.85 for J=2; +3.710
for J=3. Other: -4.7
+20-10 (1966Gr03) for
doublet.
6025 <3
751 B
781 131 Q(+D) >2 A=+0.0715, A4=+0.53
22 (1969An09).
2124.8 874 Ap=+0.067, A4=+0.2310
(1969An09).
2292 <20 A=0.167, A4=+0.039
(1969An09).
6029 <6
17933 735 Q(+0O) -0.0317  A,=+0.184, A4=-0.057
(1966Gr03).
2380.6 245 D Ar=-0.5212, A4=0.0017
(1966Gr03).

Continued on next page (footnotes at end of table)
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30Ca-97

NUCLEAR DATA SHEETS

30Ca-97

E: evel

6508.2

6543.1

6582.1

6751.0

6910.8
6928.3

6938.0

6952.8
71131

7115.2
7238.6
7278.1
7298.6
7397.2

7421.9
7446.1

7468.5
7531.2
7559.3

7623.0
7658.5

7677.3
7694.5
7771.2

JT[

4+

4+

2,3

2-

B
0
6029.3
5628.6
5277.8
5248.5
3904.6

5628.6

5277.8
5248.5
3904.6

5613.9
4491.6
3904.6
3736.7

3904.6
3736.7

5277.8
3736.7
3736.7

5628.6
5212.4
3904.6

4491.6
3736.7
5613.9
4491.6
3736.7
3736.7
5628.6
5248.5
5277.8
3736.7
5613.9
5277.8
5248.5

5613.9
3736.7
5248.5
3736.7
5628.6
5613.9
3736.7
5613.9
4491.6
3736.7
5277.8
3736.7
5613.9

7
0+
2,3
2+
4+
2+
2+

2+

4+
2+
2+

4-
5
2+
3-

0+
2+
3-

(053
4+
3-
3-
0+
2+
(0+)
2+
0+
5
3-
4-
5
3-
3-
2+
2+
4+
3-
4-
4+
2+
0+
4-
3-
2+
3-
2+
4-
3-
4-
5
3-
4+
3-
4-

y(*°Ca) (continued)

E,/f % Mult. R Comments
6284 32
479 <5
879 <5
1230 <3
1260 13
2603.3 845 E2(+M3) -0.099 Ap=+0.383, A4=-0.404
(1969An09).
914 14 E2 A,=+0.5312, A4=-0.2819
(1969ANn09).
1265 (&3
1295 B
2638.B 719 E2(+M3) -0.077 Ay=+0.413, A4=-0.354
(1969ANn09).
969 po)
2090 2
2677 26
2845.B 7010 A,=+0.1115, A4=-0.3921
(1969ANn09).
6582 <6
2846 15
3014 85 M1+E2 -0.8%6 Mult.: from py(6) and
pw (08) (1972Si01); parity
from RUL.
6910 100
1652 50
3190 50
3201 >80
6952 100
1485 3
1900 14
3207 18
7113 65
2623 20
3378 60
1624 20
2746 40
3501 40
3541 >80
1670 <10
2050 >80
2119 >80
3685 >80
1831850 40
2169 30
2198 30
7468 100
1918 30
3794 70
2311 40
3822 60
1994 25
2009 25
3886 50
2045 50
3167 27
3921 23
2399 >80
3957 >90
2158 30

Continued on next page (footnotes at end of table)
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50Ca,-98

NUCLEAR DATA SHEETS

50Ca,-98

E: evel

7813.5

7873.7
7927.2

7977.2

8018

8093.2
8115.2
8134.5

8188.7
8268

8275
8321.0

8358.1
8364
8425.3
8437
8485.2
8541

8552.6
8573
8587

8671
8756
9011

T Weighted average of 1973Te04, 1969P004 and 1968Ma05. ABBE88 level, all levels and gammas are from

1973Te04.

+ From 1969An09, 1969P004 and 1966Gr03.

JT[

level
Ef

3736.7
5248.5
3904.6
0
5613.9
4491.6
3736.7
5277.8
3904.6
3353
0
5248.5
0
0
5628.6
4491.6
3904.6
3736.7
6952.8
5903.1
5628.6
6025.4
3736.7
6952.8
4491.6
3736.7
5628.6
3736.7
3353
0
4491.6
0
6025.4
5277.8
3904.6
3736.7
0
0
0

il
3-
2+
2+
0o+
4-
5
3-
4+
2+
0+
0+
2+
0+
(053
2+
5
2+
3-

1-
2+
2,3

3-

5
3-
2+
3-
0+
0+
5
0+
2,3
4+
2+
3-
0+
0+
0+

y(*°Ca) (continued)

E,/f % Mult. R Comments
4034 70
2565 30
3908 70
7873 100
2314 40
3435 50
4190 10
2699 10
4072 50
4624 30
7977 10
2770 >80
8092 100
8114 100
2506 20
3643 40
4229 40
44583 >80
1315 60
2364 40
2646 >60
2296 15
458415 85
1405 >90
3872 >80
46885 >90
2808 >80
4748 >90
5188 40

8540 60
4061 100
8572 100
2562 15
3309 15
4682 10
4850 60
8670 >80
8755 100
9009 100

§ From py () (1966Gr03); RUL used for parity assignment.

210



49Ca,,-99 NUCLEAR DATA SHEETS 20Ca50-99

40Ca(p,pa),(p,2p):resonances 2001Sc25

2001Sc25: E=100 MeV. Measurex(6), DWBA analysis.

1994V005: (p,fa) E=99.1 MeV, deduced electric giant resonances.
1981Na03: (p,p) E=101.3 MeV. Measured (6).

1981Ca02: (p,p) E=101.5 MeV. Measured (6).

1976Ba38: (p,p) E=157 MeV. Measured(0).

1969Ja12: (p,2p) E=385 MeV.

1964Ru05: (p,2p) E=150 MeV.

40Ca Levels
E(level) J°' Comments
11700 E(level): resonance in (fpd to 39K g.s.; FWHM=800.
12300 E(level): resonance in (fad to 3%Ar g.s.; FWHM=300.
40ca(d,d’),(pol d,d’) 1966Ni02,1968Ha31,1989Ec01

Includes (d,d) and (pol d,d).

1966Ni02: E=12.8 MeV. Measured(0); DWBA analysis.

1968Ha31: E=7.5 MeV. Measuram(6), 6=22.5 - 157.5.

1989Ec01: (pol d,d E=23.2 MeV. Measured Af), 6=15 - 11C°.

1980Wil12: E=108 MeV. Measured(8), 6=4° - 20°.

1989Sa23: E=56 MeV. Measurer{0) for 14-MeV level, FWHM=25 keV. Compared (d)cand (p,p) results.

1992Mo17: (pol d,§ E=400 MeV. Measured Af), deduced spin-transfer parametAsj.

Other: 1974PeZW: (d’dand (pol d,d) E=29 MeV.

(d,d): most references repasi0) and deduce optical-model parameters:.

1980Im01 (E=4.50-5.43 MeV), 1977An24 (E=1.8-3.0 MeV), Q9&02 (E=13.6 MeV), 1970Se01 (E=11.12 MeV), 1970Fi01
(E=11.8 MeV), 1970Bu08 (E=28 MeV), 1970Br27 (E=10 MeV), 88605 (E=5-6.5 MeV), 1968Gal3 (E=28 MeV),
1968Be36 (E=7.0, 7.2 MeV).

(pol d,d): Ay(@) and optical-model parameters:

19980h05 (E=270 MeV), 1994Mo021, 1994Ko47 (E=380 MeV), 1R85 (E=22 MeV), 1987Er03 (E=52 MeV), 1986Ma32
(E=56 MeV), 1985Ng01 (E=700 MeV), 1984Fr14 (E=20 MeV), 168% (E=20 MeV), 1982CI01 (E=18-23 MeV),
1980Hal4 (E=56 MeV), 1977Pe07, 1974R009 and 1974PeZW (B430), 1971B0o44 and 1971B0o39 (E=1.6-3.0 MeV),
1969Sc02 (E=5,7,9,11 MeV).

“OCa Levels
E(level)f J# re L¥  pBL% Comments
0 0+ 0
33528 0 0.07
37358 3- 3 0.31 S: other: 0.22 (1980Wi12).AS=0 (1992Mo017).
39038 2+ 2 L: from 1989Ec01; very weakly populated level in 1966Ni0
4480 5 0.15 E(level): from 1966Ni02.
7561 E(level): from 1989Sa23.
9000 E(level): from 1992Mo017AS=0.
1392115 E(level): from 1989Sa23 and 1992Mol17; TAB=1.
145x<10° 2 0+&2+ 1.5MeV2 0+2 E(level): from 1980Wi12.
15.0x10° 1+ E(level): from 1992Mo17, T=0.

Jrt. 1992Mol7.

18.2x10°5 0+&2+ 4.0 MeV3 0+2 E(level): from 1980Wi12.

Jrr. from 1980Wi12.

T From 1968Ha31, unless otherwise stated.

* From 1966Ni02 and 1989Ec01, except when noted otherwise.
# From Ay(®) in (pol d,d) (1989Ec01,1992M017).

@ From 1980Wil12.

& From 1966Ni02.
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39Ca,,-100 NUCLEAR DATA SHEETS

3Ca,;-100

40Ca(t,t),(pol t,t) 1987En06,1980Ha08,1969F106

Measuredo(0), deduced optical-model parameters.
1987En06: (t,t) E=33 MeV.

1980Ha08: (pol t,t) E=17 MeV. Measured A
1969FI06: (t,t) E=20 MeV.

40ca Levels
E(level) J°
0 0+
40ca(®He3H¢) 1967Gi05

Includes ¢He 2He).

1967Gi05: E=37.7 MeV. Measuredl(0), 6(¢M)=20° - 95° FWHM=100 keV.

1984Tall: E=197 MeV. Measurex0).

1982Ta05: E=170 MeV. Measured GQR at E=20 MeV.

1980Le25: E=108.5 MeV. Measurer(0), deduced giant- monopole resonance.
1978Ya05: E=120 MeV. Measurea at 6=1.2°. Deduced isoscalar multipole resonances.
1976Mo07: E=70 MeV. MeasuredHe)(p)©), (3He)(a)(9) for giant resonance.
1974Mo013: E=29 MeV. Measured(0), 8(eM)=20° - 100°

1973M010: E=71 MeV. Measured(6).

(®He2He): optical-model parameters from(6) data:.

1986Ab08 (E=10,12,14,16,18 MeV), 1984ChZT (E=132 MeV)82%13 (E=25 MeV), 1981Gr05 (E=50.4 MeV), 1980Tr02
(E=41 MeV), 1978Ch04 (E=27.7,51.4,73.2,83.5 MeV), 1978B(E=24.5-28 MeV), 1973Wi07 (E=217 MeV), 1973R018
(E=8,11 MeV), 1973Mo13 and 1972Mo04 (E=29 MeV), FRNC-TH844973) (E=7,8,11 MeV), 1971Ur01 (E=21 MeV),

1971Ra35 (E=13 MeV), 1969Zu02 (E=15 MeV), 1965CI04 (E=850MeV).

40ca Levels

E(levell JT T Lt B.¥  Comments

0 0+ 0

3330 0 E(level): average of 1967Gi05 and 1974Mo13.
L: from 1974Mo13.

3730 3 0.23 E(level): average of 1967Gi05 and 1978Ya05.

4480 5 0.079

5250

5650

6280 3 0.078

6590 3 0.062

6940 2+3

7950

8470

14200 200keV 0 1978Ya0%r decay to3®Ar g.s. with isotropic angular
correlation.
1976Mo07: a decay to3®Ar (g.s.,1970 and 4300 (multiplet));
p decay t0*°K (g.s.,2520 and higher levels).

16700 0.90 MeV  (3) 1978Ya05x decay to®®Ar g.s.

18200 22 MeV  2(+0) 1978Ya0% decay to3CAr states near 4000.

1976Mo007: a decay to36Ar (g.s.,1970 and 4300 multiplet);
p decay t0°°K (g.s.,2520 and higher levels) L; weak L=0

component (1980Le25).

T 1967Gi05, except where noted.
* From 1967Gi05.
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49Cay,-101 NUCLEAR DATA SHEETS 20Ca0-101

40ca(a,a’) 1981Va09,1967Li13,1965Sp01

Other main references: 1965Ba03, 1970Sc24, 1974De42) 11981
1981Va09: E=120 MeV.

1967Li13, 1966Bel19: E=31 MeV.

1966Sp01, 1965Sp01 (also 1966P003): E=27-40 MeV.
1981Lu05: E=98.5, 116.8, 129.4 Me¥(0).

1974De4d2: E=24.0, 28.5, 31.0 MeV.

1970Sc24: E=29 MeVg(0), 6=15 - 176°.

1965Ba03: E=30.5 MeV.

1962Be23: E=22 MeV. About 10 a groups reported.

Data for selected levels or giant resonances:.

2003Yoll: E=240 MeV. Measured cross section for isoscalestEength between 6 and 11 MeV at small angles.
2001Yo07, 2001Yo06, 1997Y007: E=240 MeV, measucg@); deduced EO, E1, E2 widths.
1983Br21: @,a’), (a,2a) E=120 MeV;a(0) at giant resonance. Deduced monopole strength.
1981Yo04: E=99, 117, 129 MeV.

1979R009: E=104 MeV; giant resonances at E=13.3-21.8 MeV.
1978Mo010: E=96,115 MeV, giant resonance near E=8.8 MeV.
1978De25: E=40-62 MeV.

1977AI07: E=1.37 MeV.

1976Y002: E=96, 115 MeV; giant resonance.

1974Ru01 (also 1974RuZS): E=115 MeV; giant resonance.
1973Bil12: E=166 MeV.

1971Tal5: E=166 MeV.

1970Br07: E=44 MeVpo(60),6=15" - 180°.

1968Bul0: E=25 MeV.

1961Sa04: E=44 MeV.

Others:.

1987Se09: E=5-9 MeV.

1985Zw02, 1982Zw01, 1986ZwZZ: ), (a,2a) E=120 MeV;a(6) for giant resonance.
1983VazX:.

1983Fr03: E=4.4-9.1 MeV.

1981Gu01: E=23-80 MeV.

1980Gi02: E=104 MeV.

1979Ka03:.

1979Bal4d: E=1.37 GeV.

1978Sel6: E=6-18 MeV.

1978Gu08: E=21-47 MeV.

1978Fr22: E=104 MeV.

1977SmZX: E=30 MeV.

1977Bul5: E=27.2 MeV.

1976Ru02: E=79.1 MeV.

1976Eb03: E=20-26 MeV.

1976Ch19: E=24.4-85.6 MeV.

1976Brl1l: E=166 MeV.

1975Tr01: E=24-29 MeV.

1975Mo04: E=96.6 MeV.

1975Lel9: E=79.1 MeV.

1975Ei04: E=100 MeV.

1974Go022: E=141.7 MeV.

1974Mo22: E=96 MeV.

1974In02: E=40 MeV.

1974RuZS..

1972St28: E=40.7-72.3 MeV.

19720e01: E=24,29 MeV.

1972Br30: E=166 MeV.

1971LeYV: E=166 MeV.

1971Lel8: E=18-22 MeV.

1970Fe02: E=42 MeV.

1969La20, 1969La37: E=23 MeV.

1969J005 (also 1968J0Z7): E=5.0-12.5 MeV.

1969Ga22: E=18-29 MeV.

1969Be30, 1966Bel19: E=29,31 MeV.

1966Gr09: E=27-40 MeV.
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3Ca,,-102

NUCLEAR DATA SHEETS 3Ca,,-102

1965Ta06: E=22.2 MeV.
1962Sal5: E=43 MeV.

E(level)f

0
3350
3780
3900
4480
5250
5280
5620
5890
6030
6160
6290
6510
6540
65802
67402
6940
7120
7290
747
7570
7690
7900
7940
8100
829C%
8380
8600
8790
8970
9340
9500
9870
10080
10340
10590
10800
11100
11470
11690
11940
13450

14450

15900
17700

18200
19180
21000
23360

Jt
0+
0+
3-

2+

0.48 MeV5

0.37 MeV6
0.58 MeV7

0.63 MeV10
2.31 MeV20

2.5 MeV4
4.9 MeV6

5.3 MeV9

Lt
0
0
3
2
5
3

=N

~

wﬁl\)l\)bﬁl\)hl\)
N—r

2

2

0
0+2

1

40Ca Levels
BLR? Comments
0.07
0.8
0.3%
0.435
0.175 L: from 1981Va09. Other: 4 (1965Ba03).
L: other: L=3 with3 R=0.18 (1965Sp01).
0.39 E(level): from 1961Sa04 and 1970Br07 only.
0.33%
L: from 1970Sc24.
0.31 L: from 1965Ba03.
0.14
0.41 E(level): from 1961Sa04 and 1970Br07 only.
L: several assignments; none adopted by the evaluators.
L: from 1965Ba03.
L: from 1970Sc24. Other: 4 (1965Sp01).
E(level): from 1966Bel9, 1967Li13 and 1970Sc24.
0.334 L: from 1981Va09. Other: 4 (1965Ba03).
0.378 L: from 1966Bel9 and 1967Lil13.
0.318
0.23
0.29% L: other: 5 (1965Ba03).
0.20
0.17
0.13
0.17
0.17
0.10 L: from 1981Va09. Other: 1 (1981Lu05).
0.11
0.27
0.10
0.14
0.15
L: from 1981Lu05 and 1983Br21 other: 0+2 framdecay to
36Ar g.s. (1982Zw01,1983Br21,1985Zw02).
0.29 L: other: 0+2 (1979R009).
S: from 1979R009; 0.31 for L=0.
L: from 1981Lu05. Other: 1+2 (1979R009), wih R=0.27
for L=1, 0.23 for L=2.
L: from 1981Lu05, 2001Yo07. Other: 0+2 (1997Y007).
S: other: 2.9 MeV6 (1997Y007,2001Y007).
L: from 1981Lu05, 1979R009, 1976Y002, 1974Ru01.
Ty/ot from 1997Y007, 2001Y007.
0.21,0.20 L: from 1979R009.

Ty/2: from 1997Yo07, 2001Y007.

T Values are from 1965Ba03, 1965Sp01, 1967Li13, 1970Sc2418f@dDe42 up to 8600; from 1981Va09 for 8600-
12000; and from 1981Lu05 for levels above 12000, unlessroike stated.
* From Adopted Levels.
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49Ca,,-103 NUCLEAR DATA SHEETS 20Ca0-103

# Only 1974De42 report 5250 and 5280 as separate levels.

@ Only 1974De42 report 6540 and 6580 as distinct levels.

& From 1967Li13.

a Unweighted averaged values values are from 1965Sp01, 18871968Bul0, 1970Br07, and 1981Va09. Values for
levels above 12000 are from 1974Ru01, 1979R009, 1981Lu63661Y007 (also 2001Y006,1997Y007).
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3Ca,,-104

NUCLEAR DATA SHEETS

3Ca,,-104

40ca(a,a’y)

1962Be23,1968K 002

1962Be23: E=22 MeV. MeasuredyEa y coin.
1968K002: E=31 MeV. Measuredok Ey for 6290, 6560 levelsa y(0) for 6940 level.

Others:.

1992P002: E=120 MeV. Measuredo), a(0) for isoscalar dipole strength.

1988Ka21, 1987Ma25: E=13.62 MeV. Measume coin, lifetime for 4490 level, g factors for 3740 and 4490dksv
1979Ni04: E=16.17 MeV. Measureay(0), g-factor for 3740 level.
1976Jal6, 1976Ja20, 1977LiZM: E=16.17 MeV. Measwrg(bh,H); y-factOr by recoil in vacuum for 3740 level.
1959Sh62: E=43 MeV. Measureaxy(0) for 4490 level.

40ca Levels
E(evell J™  Typ Comments
0 0+
3730 3- 47.1 p21 g=0.5513.
Ty/2: from 1979Ni04.
y. weighted average of values from 1976Jal6, 1976Ja20 ar@Ni®¥, adjusted to
Tl/2:47 pSZ
3900
4480 5- 295 p$ Ty2 from 3740/(t) (1988Ka21,1987Ma25).
G(4480)/G(3730)=1.010 (1987Ma25).
5500
5700
6100
62902 3@
65602 3@
69402 (1)@ E(level): possible doublet or triplet, but from decay mode DWBA fit to a(6),
principally 1- (1968K002).
7500
8700’
9600

T From 1962Be23, unless otherwise stated.

* From Adopted Levels unless otherwise stated.

# From 1962Be23¢a group in coin withy rays.
@ From 1968K002.

A, A4, Ag coefficients are from 1987Ma25.

T Level-energy differences.

a Weak or non-existent.

EI evel

3730
3900
4480
6290
6560

6940

JIT[

3-

y(*°Ca)
e gy, Mult.
0 0+ 3730 100
0 0+ 3900 100
3900 580 <10
3730 3- 750 100 Q
4480 5- 1810 75
3900 2390 2%
3900 2660 <10
3730 3- 2830 100
3900 3040
3730 3- 3218
0 0+ 6940 6010
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39Ca,,-105

NUCLEAR DATA SHEETS 3Ca,,-105

Jn(*1Ca g.s.)=7/2-.

41Ca(d,t) 1975Be45

1975Be45: E=40 MeV. Measuresi(8), FWHM=80 keV DWBA analysis.

E(level) JToL

0 o+ 3
335080 0+ (3
374080 3-  0+2
449080 2
561080 2
603080 (2)
658080 0+2
675080 2
694080 2)
711080 0+2
767580 2
845080 2
855080 2
903080 0
1006080 0
1122080% 2
1170080% 2

T From Adopted Levels.

c2s

40ca Levels
Comments

0.79
<0.02
0.16,0.22
0.58

0.50

0.10

0.27

0.18

0.20
0.05,0.23
1.2

0.24

0.68

0.15

0.42

0.8

0.4

S: for L=2.
E(level): unresolved triplet: 6930+6940+6950.

E(level): unresolved doublet: 7660+7690.
E(level): unresolved doublet: 8420+8480.

* Tentatively assigned as @ pickup, since they are too strong to be L=0 (1975Be45).
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49Ca,,-106 NUCLEAR DATA SHEETS 20Ca0-106

41caCHea) 1974C108

Jn(*1Ca g.s.)=7/2-.

1974CIl08: E=20 MeV. Measured(6); deduced L, s; DWBA calculations.

Other:.

1975Ap01: E=16, 27 MeV. Measureaxl0); deduced C2S 0, 3730, 4490 and 5610 levels.
Cross sections given under comments are in mb/sr.

40ca Levels

E(level) JT L c2s Comments

0 o+ F  0.9¢ S: other: 0.92 (1975Ap01).
do/dQ(max)=1.65 mb/sr.

33505 0+ 3F  o.0F do/dQ(max)=0.03 mb/sr.

37325 3- 2 0.57 S: other: 0.65 (unresolved from L=3, 3350 level3301).
do/dQ(max)=0.59.

44885 5- 2 1.1 S: other: 1.2 (1975Ap01).
do/dQ(max)=1.20.

56105 2 0.89 S: other: 0.92 (1975Ap01).
do/dQ(max)=1.12.

59015 2 <0.003  dr/dQ(max)<0.005.

60295 2- #0417 do/dQ(max)=0.26.

62885 2 0.05 @/dQ(max)=0.09.

65835 0+2 0.04,0.21 d/dQ(max)=0.41.

67485 2- 2 0.2 do/dQ(max)=0.31.

69305 2 0.07 a/dQ(max)=0.10.

69505 2 0.06 w/dQ(max)=0.13.

71125 0+2 0.20,0.13  d/dQ(max)=0.66.

75315 2 0.03 w/dQ(max)=0.04.

76565 2 1.3 t/dQ(max)=1.93.

76935 2 1.3 t/dQ(max)=1.88.

83745 (2 0.08 a/dQ(max)=0.09.

84235 2- 22 06F do/dQ(max)=0.82.

84835 @ o021 w/dQ(max)=0.25.

85515 5- 2% 1.7 do/dQ(max)=2.14.

90355 0 0.33 w/dQ(max)=1.47.

90805 (0) 0.06 a/dQ(max)=0.29.

91455 @ o011 w/dQ(max)=0.13.

92225 (2) 0.05 a/dQ(max)=0.08.

94355 (0) 0.05 w/dQ(max)=0.22.

94605 do/dQ(max)=0.21.

95595 do/dQ(max)=0.38.

96055 (2 031 a/dQ(max)=0.58.

96475 (2 <01 do/dQ(max)=0.10.

96735 do/dQ(max)=0.89.

100555 0 0.98 w/dQ(max)=6.07.

102145 0 0.18 a/dQ(max)=0.76.

T From Adopted Levels.
* L-value fixed by adoptedrdconsiderations.
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3Ca,,-107

NUCLEAR DATA SHEETS

3Ca,,-107

42Ca(p,t) 1974Se05,1974De20,1972Ad10

Other main references: 1974Se04, 1977SeZR, 1972Sc19Si8iER

1974Se05 (also 2002SeZQ,1977SeZR,1974Se04): E=40.27 Masured Q valueg(6), cross sections; deduced L.

1974De?20 (also 1972DeYF): E=41.7 MeV. Measug@); deduced L.
1972Ad10: E=41.7 MeV. Measurea(6); deduced L.

1972Sc19: E=40 MeV. Measurex(0); deduced L.

1969Sm02: E=26.5 MeV. Measured 6); deduced L.

Others:.

1983Sa01: E=40 MeV. Measurer0); deduced L=0 strength.

1979Fr04: E=42,46 MeV. Measured tp andcbin for 11980, T=2 state.

1970Mc04, 1970Hal0: E=42-46, 45 MeV. Measure@nd proton decay, of 11972, T=2 IAR.
1970He23: E=20 MeV. Measureami(0); deduced L.

E(level)f

0
33555
37385
39015
44935
520810
524810
53495
56235
59025
602810
628610
65075
65805
662020
67525
69075
69505
71115
73005
74305
74539
74735
75585
76205
765310
76935
775710
780510
785012
78715
79255
797810
802510
80855
811310
819210
827910
833810
83755
84305
848310
85475
85785
866310
875210

g
o+
0+
3-
2+

h>c>u1nau>c>c>|E;

=N

Wb w

@)
2

©)
0
@)

)
0

2
(©)

o obh oS
—

w b

40ca Levels

Integratedo, possibly in m®  Comments

64
14.3
13.9
8.1
4.6
0.03
7.1

0.83
0.28
0.62
0.54
1.53
2.13

0.44
1.87
0.95
0.79
0.42
0.30

0.89
2.68
1.21
0.53

0.06
0.08

0.64
0.76
0.26
0.22
1.05

0.59
0.29
0.26
0.95
1.40
0.28

0.57
0.18
0.28

E(level): from 1972Sc19 only.

E(level): possibly 7113, 1- and 7114, 4- (evalugtor

L: other: 3 (1972Sc19).

E(level): from 1974De20 only.

Continued on next page (footnotes at end of table)

219



49Ca,,-108 NUCLEAR DATA SHEETS 20Ca0-108

40Ca Levels (continued)

E(level)l J% L* Integratedo, possibly in m®  Comments

885310 0.18

890510 (6) 0.48

89395 0 0.19

898310

90335 1.22

911020 E(level): from 1972Sc19 only.
91575 0.46

925010 0.12

926310 (2) 0.31

93045 0 0.52

936610 2 0.55

94055 0 3.8

956910 0.13

959210

962015

966510 0.88

1197212 0 %a=100 1979Fr04,1970Mc04.

T=2 IAR state (1979Fr04,1970Mc04).

L: from 1974Se05.

93%9 a decay t0%0Ar g.s.; <3% a decay to first 2+ irf8Ar; <5% p
decay t0%%K g.s. (1979Fr04). Others: 1970Mc04, 1970Ha10.

T Weighted average from 1977SeZR, 1974De20, 1972Ad10 anaSta®.
* From Adopted Levels.

# From 1974Se05, 1977SeZR and 1974De20.

@ From 2002SezQ.

42Ca(160,180) 1976Ei02

1976Ei02: E=56 MeV. Measured(0), 8(sM)=4° - 7C°; finite range DWBA analysis.

40ca Levels
E(level) J° L do/dQ (max) (ub/sr)
0 0+ 0 120
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49Ca,,-109 NUCLEAR DATA SHEETS 20Ca0-109

(HI,xny) 20011d01,2004T007,1976Nal5

Includes reactions28Si(2*Mg,3ay);  28Si(B%Ne,2ny);  28Si(*N,pny);  27AI(Fa2ny);  Z7AI(10,p2ry);  Z7AI(YN,ny);
2*Mg(**Mg,2ay); **Mg(*F,p2ny); *°Ar(1°0,12Cy).

20011d01: 28Si(3%Ne, 20 y) E=84 MeV. Measured ¥ y, ya coin, y(60), lifetimes by DSAM using gammasphere array of 101
Compton-suppressed Ge detectors and microbratitay of 95 CslI(Tl) scintillation counters.

2004T007:28Si(2*Mg,3a'y): E=139 MeV. Measured £ ly, yw, w(6)(DCO) using GASP array and charged-particle ball ISIS.
Deduced negative parity bands.

1976Nal5:28Si(1*N,pny) E=36 MeV. Measured, y, ny coin, y (6), lifetimes by DSA and recoil-distance methods.

1975Si12:28Si(14N,pny) E=34 MeV. Measured/(8), yw (6).

2003Ch22: 2*Mg(**Mg,2ay) E=92 MeV. Measured ¥ ly, y, lifetimes using Doppler-shift attenuation analyses; uhedl
transition quadrupole moments for SD band.

Others:.

1976P003:2Al(1°F,a2ny) E=40 MeV. Measuredy, lifetimes by recoil-distance method.

1974Wa07:2*Mg(19F,p2ry) E=20-45 MeV:27Al(160,p2ry) E=20-45 MeV:27Al(14N,ny) E=20-45 MeV. Measureg.

1973Te04:38Ar(160 12Cy) E=58 MeV. Measured'€C)y coin. Three levels reported: g.s., 3904, 5278.

All data are from 20011d01, unless otherwise stated.

40ca Levels

Nuclear Level Sequences

A 4p-4h, 0+ band. Q(intrinsic)=0.7#4 from lifetime data corresponding {8,~0.27.

B  Yrast band.

C 3+ band.

D Krm=0- band (2004To07). 2004To07 propose this band as a partrgr-4h band based on 3353,0+ state; the 1-, 3-
and 5- members of this band are proposed at 5902, 1-; 6280,6580, 3-; and 7399, (5-), respectively. The 5902,
6280 and 6580 levels are seen in other reaction.

E SD band (20011d01,2003Ch22). Q(transition)=115Cfor one value assumed over the whole band. For separated
fits for high-spin and low-spin states, Q(transition)=146-33 and Q(transition)=1.18 14, respectively
(2003Ch22). Corresponding,=0.59+13-9 for high-spin and 0.4@ for low-spin states. Q(transition)=1.80
+39-29 from lifetime data (20011d01), corresponding 8e=0.59+11-7. Configuration=8p-8h defined by3*v3*,
where superscripts are the number of protons and neutrangpyiag the N=3 (f ;) intruder orbital.

Seq. E(level) JE Ty Comments

0 0+

A 3351.98 0+

3736.33 3-
A 3904.43 2+
4491.24 5- 0.38 ns8 Ty/ot from recoil-distance method (1976P003).
E 5211.411 0+
5248.56 2+
A 5278.84 4+
5613.38 4-
E 5631.28 2+
C 6029.49 3+
6508.512 4+

E 6543.97 4+

A 6931.46 6+ 0.34 ps+9-17  Ty/,: from DSA (1976Nal5).

C 7398.48 (5+) E(level): 2004To07 propose this level as the 5- memlber o
negative-parity band, based on systematics. These autbanst find
any feeding transition to this level.

7677.28 (6+)

E 7974.48 (6+)

B 8100.36 8+ 12.5 psl7 Ty recoil-distance method (1976Nal5).
8707 (6-)

C 8935.89 (7+)

D 9033 (7-)

A 9305.28 (8+)

E 9853.58 (8+)

10474 (8-)

Continued on next page (footnotes at end of table)
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3Ca,,-110

NUCLEAR DATA SHEETS

3Cay,-110

40Ca Levels (continued)

Seq. E(level) J Ti)2 Comments
D 1089% (9-)
B 11003.09  (10+)
A 11685.89  (10+)
C 11708.712  (9+)
E 12334.910 (10+)
12591.910 (10+)
D 1292% (11-)
B 13115.110 12+
1319% (10-)
C 13535.513  (11+)
A 14232.410 (12+)
B 15152.412  (13+) JT. 14+ in figure 5 of 2004To07.
E 15267.114  (12+)
D 15306 (13-)
15748.114  (12+)
A 16529.412  (14+)
C 16579.716  (13+)
17698.614  (14+)
18054.614  (14+)
D 1821% (15-)
E 18497.217  (14+)
E 18719.217  (14+)
B 19195.616  (15+)
A 20578.615 (16+)
E 22060.420 (16+)

T From least-squares fit toyts, assuming 1 keV uncertainty when not stated.
* As proposed by 20011d01, 2003Ch22 and 2004To07. For lowispels (¥6), assignments are from Adopted Lev-
els; higher spins are from angular correlation data and laas@jnments, the parentheses are added by the evaluators.

# From 2004To07.

y(*°Ca)

Elev Jr Eleve 7 E,f Mult.*  Comments
3351.9 O+ 0 0+ 335233
3736.3 3- 0 0+ 3736.8° E3 DCO=1.55 (2004T007).
3904.4 2+ 3351.9 O+ 553

0 0+ 3904.03° Q
44912  5- 3736.3  3- 7548 Q DCO=1.02.

DCO=1.2915 (1975Si12).

5211.4 O+ 3904.4 2+ 1367
52485 2+ 3904.4 2+ 1343

0 0+ 5249
5278.8 4+ 44912  5- 787

3904.4 2+ 1374.3° (Q) Ay=+0.415 (A4=-0.075 assumed) (1976Na15).

DCO=1.0016 (1976Na15).

5613.3  4- 44912  5- 1182

37363  3- 187¢
5631.2 2+ 0 0+ 5632
6029.4 3+ 52485 2+ 781
6508.5 4+ 52485 2+ 1260
6543.9 4+ 5631.2 2+ 914

52485 2+ 1295 Q)

3904.4 2+ 2649 Q)
6931.4 6+ 5278.8 4+ 165248 E2 Ap=+0.277 (A4=-0.075 assumed) (1976Na1l5).

DCO0=0.8224 (1975Si12), 1.1720, 1.5825
(1976Na15).

Continued on next page (footnotes at end of table)
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Ca111

NUCLEAR DATA SHEETS Cayr111

y(*°Ca) (continued)

Eleve Jr Eleve 7 E,’ Mult.*  Comments
7398.4  (5+) 6029.4 3+ 1369 Q)
5278.8 4+ 2120 (D)
7677.2  (6+) 5278.8 4+ 2398 Q)
79744  (6+) 65439 4+ 1432 Q)
5278.8 4+ 269% Q)
8100.3 8+ 6931.4 6+ 11683 E2 DCO0=0.9514, 1.0914, 1.0718 (1976Na15).
8701 (6-) 56133  4- 3048
44912  5- 4209
8935.8  (7+) 73984  (5+) 1538 Q)
6931.4 6+ 2004 (D)
9033 (7-) 44912  5- 4542
9305.2 (8+) 7677.2 (6+) 1628 Q)
6931.4 6+ 237% Q)
9853.5 (8+) 7974.4 (6+) 1880 Q)
76772  (6+) 217% Q)
6931.4 6+ 2929 Q)
10474  (8) 8701 (6-) 1773
10895  (9) 9033 (71 1862 Q) DCO=1.24 (2004T007).
11003.0 (10+) 93052  (8+) 1698 Q)
8100.3 8+ 2902 Q)
11685.8 (10+) 93052  (8+) 2381 Q)
8100.3 8+ 3585 Q)
11708.7 (9+) 89358  (7+) 2773 Q)
12334.9 (10+) 98535  (8+) 2481 Q)
9305.2  (8+) 3039 Q)
12591.9 (10+) 93052  (8+) 3287 Q)
8100.3 8+ 4491 Q)
12923  (11-) 10895  (9-) 2028 DCO0=0.43 (2004T007).
13115.1 12+ 116858 (10+) 1429 Q)
11003.0 (10+) 2112 Q)
13195  (10-) 10895  (9-) 2300
135355 (11+) 11708.7 (9+) 1827 Q)
14232.4 (12+) 11685.8 (10+) 2527  (Q)
11003.0 (10+) 3229 Q)
15152.4 (13+) 135355 (11+) 1617 Q)
13115.1 12+ 2037 (D)
15267.1 (12+) 12334.9 (10+) 2932  (Q)
15306  (13-) 12923  (11-) 2383 DCO=1.26 (2004T007).
15748.1 (12+) 12591.9 (10+) 3156 Q)
16529.4 (14+) 14232.4 (12+) 2297 Q)
13115.1 12+ 3414 Q)
16579.7 (13+) 135355 (11+) 3044 Q)
17698.6 (14+) 14232.4 (12+) 3466 Q)
18054.6 (14+) 14232.4 (12+) 3822 Q)
18215  (15-) 15306  (13-) 29069
18497.2 (14+) 15267.1 (12+) 3230 Q)
18719.2 (14+) 15267.1 (12+) 3452  (Q)
19195.6 (15+) 15152.4 (13+) 4043 Q)
20578.6 (16+) 16529.4 (14+) 4089  (Q)
22060.4 (16+) 18497.2 (14+) 3563 Q)

T From 20011d01 in4°Ne,2xy) reaction; unless otherwise stated.

* The authors state tha{8) data are consistent with stretched quadrupole transiassumed a&J=2, E2) for most
y rays, except for 2004, 2037 and 2120 which are assigneillas, dipole. Results of(8) measurements are not

quoted in 20011d01.
a From level-energy difference.

b From 1975Si12.
¢ From 1974Wa07.

d From 1976Na15.
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49Cay,-112 NUCLEAR DATA SHEETS 20Ca0-112

€ From 2003Ch22, value quoted by 20011d01 is in agreement.
f From 2004T007.

315G 315G

Adopted Levels

(B7)=-11.67<10° 16; S(n)=1442724; S(p)=5383; Q(a)=-55228  2003Au03

Q(ep)=5994.828 (2003Au03).

Other reactions:.

40Ca(y,17): 1985Tol4, 1982To10: E=400 MeV. Measureddeduced pion production. 1973Gr21: E=340 MeV. Measured

40Ca@rt,m): 1987B043, 19861r02, 1986Er09, 1984Er03, 1984Bo51, Ba33, 1982Ba50: E=120, 165, 230 MeV. Measured
a(0).

40Ca(n+,7r+rr): 2001Cab3, 2000B038, 2000Gr28, 1999B025, 1997Bol5, B898: E=283 MeV, measured pion invariant
mass spectra.

40CafbLi,5He): 1974Gal1: E=38 MeV. Upper limits on cross sectionsrested for excitation energy up to 1700 as2.5 ub
for 10° <0.4 ub for 30°. No peaks were observed file spectra.

40CafLi,5He): 1980GuzZW: E=92 MeV. Measured, deduced T=1 magnetic giant resonance. Details of thisysame not
available.

Delayed 2-proton radioactivity dfCr to levels in“%Sc is possible but none has been detected by 2001Gi01. Amplaiead
proton group at 24980 from 42Cr decay could be an L=R-proton transition from IAS to first excited 0+ state4?Sc, but
no y rays were observed.

In (*2C,12B), 1988006 identify population of 1+ states in 4.9-5.0 Meagion at low angles; a 6- state near 6 MeV at larger
angles; and strong low-lying states of unnatural parityrati@rized by L=1, L=3 and L=5 transitions giving rise to 2-,
and 6- states, respectively. Population of a spin-flip @gipglsonance (&0-,1-,2-) is suggested by strong enhancement of
cross section in the 7-15 MeV range.

All levels populated irf°Ti & decay are proton unbound.

405c Levels

Cross Reference (XREF) Flags

A “0Ti £ decay (53.3 ms)
B “0CalHe)l)
¢ 40cal2c1%g)
D “0Ca(p,n),(pol p,n)
E(level) Jrt T12 XREF  Comments
0 4- 182.3 ms7 BCD %e+%3+=100 .
%¢ep=0.447.
%ea =0.0175.
Jrit log ft=4.67 to 5-; logft=4.80 to 3- (seé%Sc ¢ decay).
Y%ear , %ep: from 1982H009.
T1/2: weighted average of 179 n2s5(1962Sc08), 186 mé (1966An01),
182.7 ms8 (1968Ar03), and 183 m3 (1972Mo08).
34.315 (3-) BCD  Jit 0(B) in (PHe,t).
772.116 (2-) BCD  Jmt o(8) in (PHe,t).
893.520 (5-) BCD  Jit 0(B) in (PHe,t).
1670.719 (1-&2-) B Jir. from o(6) for a possible triplet.
1703.222 B
1797.024 (3-) B Jrr. from o(6).
18713 B
19333 B
22858 1+ A

Continued on next page (footnotes at end of table)
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3Ca-113

NUCLEAR DATA SHEETS

3Cay,-113

405c Levels (continued)

E(level) Jt Ti/2 XREF  Comments

23704 (4-) B D Jm o(6)in (p,n) for a complex structure anai(6) in (*He,t). In
higher-energy He,t) experiments of 1984Tall, a 1+ level at 2370 is
proposed fromo () data with the speculation that this state may be the
analog of T=110310, 1+ state or T=19400, O+ state in*°Ca.

27548 1+ A D Ref: D: 2700.

294011 1+ A

3030 (3-) B Jrr. from o(6).

314417 1+ AB Ref: B: 3140.

323060 1+ A

333717 1+ AB Ref: B: 3360.

341860 1+ AB Ref: B: 3450.

34948 AB E(level): uncertain ire decay.
Ref: a: 3542.

36569 1+ A

37909 1+ A

386441 A

3.9x10° 1 (1-,2-) D  Jm from o(0) for a complex structure.

407022 1+ A

413220 1+ A

42719 1+ A D E(level): complex structure in (p,n).
Ref: D: 4300.

43688 0+ A T=2.
Jit. log ft=3.26 from 0+; IAS of*°Ti g.s.

452612 1+ A

465811 1+ A

483019 1+ A

490415 A

501821 1+ A

508628 1+ A

522828 A

536260 1+ A

557440 1+ A

570223 1+ A

601228 1+ A

612760 1+ A

642660 1+ A

7.5x10° 25 (6-) D  Jm from o(0) for a complex structure.

9%x10° 3 (0-,1-,2-) D  Jm from o(0) for a complex structure.

T 1+ assignments are from Id<5.2 from 0+.
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49Ca,,-114 NUCLEAR DATA SHEETS 20Ca0-114

40Tj £ decay (53.3ms) 1998Bh12,1998L i46,1990De43

Parent:A°Ti: E=0; Jt=0+; Ty/,=53.3 ms15; Q=11.6%<10° 16; %&e=100

40T decays to®%Ca by ep (=100%).

1998Bh12 (also 1998Le45,1997Tr1l), 1998Li46 (also 2086/1i997Li25): measured E(p), I(p)yoin, Ty,>. 1998Bh12
measure f§ coin also.

1990De43:4°Ti isotope identified and four proton groups.
2001Gi01 (also 2001Gi02): four most intense proton grogp®ited. Also measured; f.

405c Levels
E(level)l J% E(p)(labf Comments

0 4- Jt. from Adopted Levels.

22858 1+ 17026@

27548 1+ 21606@

294011 1+ 234110

314417 1+ 254216

323060 1+ 260960%  E(level): average from two proton groups at 268®and 24280
S: E(p)=24280 (in 1998Li46 only) to 2468.7 level if°Ca.

333717 1+ 272816
341860 1+ 40060%  S: proton group to 2468.7 level fifCa.
354240 292840 S: average from 1998Bh12 and 1998Li46.
36569 1+ 30398
37909 1+ 31798 S: E(p)=74736 to 2468.7 level ir*°Ca.
386441 3242412
407022 1+ 344321
413220 1+ 348725 E(level): average from two proton groups.
S: E(p)=111120 to 2468.7 level irf°Ca.
42719 1+ 36398
43688 0+ 37337@ T=2.
S: E(p)=13257 to 2468.7 level irt°Ca.
452612 1+ 388711  S: E(p)=95186 (1998Li46 only) to 3026 level if°Ca.
465811 1+ 401711  S: E(p)=160817 to 2468.7 level ir°Ca.
483019 1+ 418418
490415 184914% S proton group to 2468.7 level #PCa.
501821 1+ 437123 E(level): average from two proton groups.
S: E(p)=195721 to 2468.7 level if*°Ca.
508628 1+ 443331  S: E(p)=202728 to 2468.7 level ir*°Ca.
522828 4572282
536260 1+ 470260%
557440 1+  490940%
570223 1+ 503422
601228 1+ 533628
612760 1+ 544860%
642660 1+ 574060%

T Deduced from proton energies. See detailé%fi ep decay for¥°Ca.

* For excited states, the assignments are from alloretbcays from 0+ as indicated by Idgvalues.

# From 1998Bh12, except where noted otherwise. Values fro88l1i@6 are in general agreement but less precise
due to poorer resolution than in 1998Bh12, although thecgopurity is claimed as better by 1998Li46.

@ Weighted average from 1998Bh12, 1998Li46 and 2001GiO1.

& From 1998Li46 only.

@ From 1998Bh12 only.

b This proton group is considered as suspect by the evaluatith I(p)=1.4 in 1998Bh12, this group should have
been seen by 1998Li46. In addition 1998Bh12 do not list, &irttable IIl, a level at 4904 if9Sc corresponding to
this proton group.

£, BT radiatons
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3Ca,,-115

NUCLEAR DATA SHEETS

Cay-115

Ee

E(level)

le

Log ft

l(e+B")

Comments

(5.24E+3)

(5.54E+3)

(5.66E+3)

(5968)

(6.10E+3)

(6.31E+3)

(6.44E+3)

(6.58E+3)

(6652)

(6766)

(6840)
(7012)

(7144)

(7302)

6426

6127

6012

5702

5574

5362

5228

5086

5018

4904

4830
4658

4526

4368

0.000265

0.000330

0.000383

0.000364

0.000224

0.0003

0.000133

0.0008

0.0018

0.0013

0.0013

0.002%

0.01916

4.83

483

4.7417

48118

5.03

4.5918

5.35

44914

43111

43511

4.642
4.289

4.219

3.266

0.116¥

0.1810*

0.217

0.249

0.1610*

0.5521%

0.1111

0.8623

143

143

0.7217
2.03

264

25.88"

av EB=193483.
£K=0.00213.
CL=0.000223.
eM+=3.7x107° 5,
av E3=207984.
£K=0.0017522.
CL=0.00017622.
EM+=3.0x107° 4.
av EB=213580.
£K=0.00163109.
CL=0.00016319.
EM+=2.8x107° 4.
av EB=228679.
£K=0.0013414.
CL=0.00013514.
EM+=2.30x 1075 24.
av EB=234981.
£K=0.0012413.
CL=0.00012513.
eM+=2.13x1075 22.
av E=245384.
£K=0.0011012.
CL=0.00011112.
eM+=1.89x 105 20.
av EB=251880.
£K=0.0010210.
CL=0.00010310.
eM+=1.75x 107> 17.
av EB=258880.
£K=0.000959.
CL=9.5x1075 9.
eM+=1.62x1075 15.
I(e+B™): 0.4220 from E(p)=4436 and 0.441
from E(p)=2027.
av E3=262180.
£K=0.000919.
CL=9.2x1075 9.
eM+=1.56x 1075 14.
I(e+B"): 0.5323 from E(p)=4369 and 0.8@6
from E(p)=1957.
av EB=267779.
£K=0.000868.
CL=8.7x107° 8.
eM+=1.47x1075 13.
av EB=271380.

av EB=279879.
£K=0.000767.
CL=7.6x107° 7.
eM+=1.30x1075 11.
I(e+B"): 1.5923 from E(p)=4017 and 0.388
from E(p)=1604.
av EB=286379.
£K=0.000716.
CL=7.2x107° 6.
eM+=1.22x1075 10.
I(e+B"): 1.83 from E(p)=3887 and 0.8 from
E(p)=4540.

av EB=294079.
£K=0.000666.

Continued on next page (footnotes at end of table)
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3Ca,,-116

NUCLEAR DATA SHEETS

3Ca,,-116

£, B" radiatons (continued)

Ee E(level) le Log ft I(e+BT) Comments

CL=6.6x10"° 6.

eM+=1.13x107° 9.

I(e+BT1): 21.85 from E(p)=3733 and 4.6
from E(p)=1325.

(7399) 4271 0.001439 4.397 2.0522 av E=298879.
£K=0.000635.
CL=6.3x107° 5.
eM+=1.08x1075 9.

(7538) 4132 4821 0.8619 av EB=305680.

I(e+B"): 0.3314 from E(p)=3487 and 0.533
from E(p)=1116.

(7600) 4070 5145 0.4314 av EB=308780.

(7.81E+3) 3864 5.8 0.1111 av E3=318882.

(7880) 3790 0.001417 4.447 25823 av EB=322579.
£K=0.000514.
CL=5.1x107° 4.

EM+=8.7x1076 7.
I(e+B"): 2.0923 from E(p)=3169 and 0.497
from E(p)=750.

(8014) 3656 466 17320 av E=329179.
(8.13E+3) 3542 5.080 0.73 av EB=334782.
(8.25E+3) 3418 5120 0.73F av EB=340885.
(8333) 3337 5224 0.5817 av EB=344880.
(8.44E+3) 3230 0.0013 46412 2.46* av EB=350185.
£K=0.000403.
CL=4.1x1075 3.

EM+=6.9x107° 5,
I(e+B"): 1.14 from E(p)=2609 and 1.2 from

E(p)=242.
(8526) 3144 5.081 09121  av EB=354480.
(8730) 2940 4821 1.94 av EB=364480.
(8916) 2754 0.0118  3.675 29.67"  av EB=373680.

£K=0.00033621.
CL=3.37x10°° 22.
eEM+=5.7x107 4,

(9385) 2285 0.0075 3.895 23.66" av EB=396880.
£K=0.00028317.
CL=2.84x107° 17.
eM+=4.8x1076 3.

T Weighted average from 1998Bh12, 1998Li46 and 2001GiO1.
* From 1998Li46 only.
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49Cay,-117 NUCLEAR DATA SHEETS 20Ca0-117

“0ca(p,n),(pol p,n) 1986Ch19

Includes (pol p,pol n).

1986Ch19, 1987Wa31, 1986Wa28, 1986ChZQ: (pol p,n) E=13¥. Neasureda(6), analyzing power, polarization transfer
coefficients. Deduced levels. FWHM=220-415 keV. Time-ajkt method.

2002Hal4: (pol p,n) E=197 MeV.

2002Wa06, 1999Wa08: (pol p,pol n): E=346 MeV. Measugednd analyzing power.

1996Wa09, 1994Wa24: (pol p,pol n) E=135 MeV. Measurg@), deduced isovector spin-dipole resonances.

1994Ta24, 1993Ch13: (pol p,pol n) E=494 MeV. Measured prdtion transfer coefficients, deduced isovector spinaese.

1994Sa36: (pol p,n) E=50, 80 MeV. Measured polarizationdfer coefficients.

1987Ra23: (p,n) E=7-9 MeV. Measured thick targetnd neutron yields.

1984NazX: (p,n) E=119.3 MeV. Measured deduced strength for for 1+ states.

1983Tal6: (p,n) E=59.3, 118.3, 159.3 MeV. Measurg@®), deduced Gamow-Teller transition strengths.

1983An06: (p,n) E=133.5 MeV. Measured0), deduced levels.

1981Ga26: (p,n) E=200 MeV. Measureq6), deduced resonances.

1980KnzX: (p,n) E=60, 135 MeV. Measurer(8).

19690v01, 1966Brl7: (p,n) E=2-20 MeV. Measureddeduced Q value.

2001Kal9: (pol p,n): calculations and comparison with data

40s5¢ Levels
E(level)f J L Comments
0@ 4-
309 (39)
7709 (29) Strongly populated state.
8902 (5-)
2.3x10% 1 (4-) 3

2.7x10° 1 1+

3.9x10% 1 (1-,2)
43x10° 1% 1+

7.5x10% 25%  (6-)

9x10° 3* (0-1-2-) 1

T From 1986Ch19, uncertainty is100 keV.

* From Adopted Levels.

# Complex structure.

@ 0+30 and 770+890 form unresolved structures.
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49Ca,,-118 NUCLEAR DATA SHEETS 20Ca0-118

40ca(PHet) 1971Sc02,1971L 016,2000Ha06

1971Sc02: E=28 MeV. Measurer( 8), FWHM=15 keV, deduced levels.
1971Lo016: E=30.2 MeV. Measuredl(8), FWHM=20 keV for 0+34 and 70 keV for higher levels deduceekls, comparison

with DWBA calculations. )
2000Ha06: E=26.064, 26.076 MeV. Measured triton spect/dtM=15 keV. Deduced levels.

1991Gr03: E=75 MeV. Measured at O, deduced isovector giant resonances.

1991Br20 (also 1988R017):E=0.9-2 GeV. Measuo€@), deduced spin multipole Gamow-Teller transition strésgt
1984Va43: E=75, 81 MeV. Measurer{0), deduced transition strengths.

1984Tall:E=197 MeV. Measurez T1/2 15°, deduced levels, giant-dipole resonance, isovector GGogn
1982Ta05: E=130, 170 MeV. Measured6), deduced GQR and IAS of T=1 GDR.

1966Ma58: measured Q value.

40s¢ Levels
E(level)f J o(relativef Comments
0? 4- 1.5
34.3152 (39 1.6
772.1162 (2-) 2.0
893.5202 (5-) 5.2
1670.719 (1-&2-) 1.2 E(level): possibly a triplet (1971Sc02).
1703.222@
1797.024 (3-) 1.0
18713@
19333@
237042 6.1 E(level): a peak at 2370 is reported by 1982Ta05. Pasditsl+ from small

L-transfer suggested by(0) data of 1984Tall who speculate that this state may be
the analog of T=110310, 1+ state or T=19400, O+ state in*°Ca. o(6) data of
1971L016 suggests 4-.

3030 (39

3140

3360°

3450/ 0.5

3494 8% E(level): from 1971Sc02 only.

12.9x10° 37 E(level): gDR (1984Tal1,1982Ta05).

T Weighted averages of 1971Sc02 and 2000Ha06.

* From comparison ot(6) patterns with DWBA calculations (1971L016). All assignmteare the same in Adopted
Levels.

# From 1971L016 only.

@ From 2000Ha06 only.

& 3450 in 1971Lo16 and 3494 in 1971Sc02 may correspond to the &vel.

a Reported in high-energy experiments of 1984Tall, 19825

b At 40° (1971Sc02).
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49Cay,-119 NUCLEAR DATA SHEETS 20Ca0-119

40ca(*2c,12B) 1988V006

1988V006: E=70 MeV/nucleon. Measured6). FWHM~300 keV.

40sc Levels
1988Vo06 identify population of 1+ states in 4.9-5.0 MeVioggat low angles; a 6- state near 6 MeV at larger angles;
and strong low-lying states of unnatural parity charazestiby L=1, L=3 and L=5 transitions giving rise to 2-, 4- and
6- states, respectively. Population of a spin-flip dipoleoreance (d=0-,1-,2-) is suggested by strong enhancement of
cross section in the 7-15 MeV range.

E(eve) JT L

ot 4- (3
30F (3-)
740* (29 ()
890" (5-)

T As proposed by 1988\006, parentheses are added by the ®vwalugAll assignments are the same in Adopted
Levels.

g.s. and 30 form a weak unresolved group.
# 740 and 890 are unresolved and form a dominant structureeisghctrum.
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49Ti g1 NUCLEAR DATA SHEETS 2oTizgl

Adopted Levels

S(n)=18420SY; S(p)=1.9%10° 16; Q(a)=-4.84x10° 16  2003Au03

Q(B7)=-19180530 (syst,2003AU03)A(S(n))=260 (syst,2003Au03).

Q(gp)=11140160 (2003AU03).

Mass excess=-90600 (1998Bh12, IMME (isobaric mass multiplet equations). Thisthod not considered very certain by

2003Au03.
i produced in the following studies:.
1990De43:58Ni(°8Ni,X) E=65 MeV/nucleon. Magnetic analysis of fragments ainte-of-flight method.
1998Bh12 (also 1998Le45,1997Tr11): Cr,X) E=82.6 MeV/nucleon. Fragments were separated by BI§tectrometer.
1998Li46 (also 2001Li56,1997Li25°Be8Ni,X) E=500 MeV/nucleon followed by isotopic separation jpojectile fragment
recoil separator.

407j Levels

Cross Reference (XREF) Flags

A 4Oca@rt,m)

E(evel) J  Tyip XREF Comments

0 0+ 53.3msl5 A %e+%L+=100 .
%ep=100 1998Bh12,1998Li46.
%BT delayedy activity <3% from integrateq3 strength of 99.0%46
(1998Bh12) and 1019% (1998Li46). Integrated strength in*0Ti ¢
decay is 103.£22 (evaluator). NoB™+ delayedy activity was seen by

1998Li46. . .
T1/2t weighted average of 53.5 n25 (2001Gi01,2001Gi02), 52.7 ntd

(1998Bh12,1998Le45, 51.7 nesin 1997Tr1l), 54 m* (1998Li46, 55
ms 2 in 1997Li25), and 56 ms-18-12 (1990De43).

40ca(rt,m) 1997F009,1995Si01,1990M 002

In most of the following studiesg(6) were measured for the excitations of nonanalog g.49m deduced in a double charge-
exchange reaction.

1997F009: E=45-90 MeV, measureqf), deduced g.s. transitions resonance structure.

1995Si01: E=32-79.26 MeV, measureqd), deduced core polarization.

1991Wa04, 1982Mo12: E=164 MeV. Measure(®).

1991Mo005, 1990M002: E=295 MeV, measurg(®), deduced double- isovector GDR.

1989Gr06: E=180, 240 MeV. Measured total

1985M018, 1983BI08: E=120-210 MeV, measure(b).

1979Dal6: E=290 MeV. Measurezl

40Ti Levels
E(level) J° Comments

0 0+ do/dQ=0.60 ub/sr 16 at Efr+)=64.19 MeV and 30 (1995Si01).
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