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Hacrommudt mmdopmanuonEHl CnlzeTeHs BRAMYAeT B ceda CBe-
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$oTOANEPENX OPONECCOB B ATOMHHX ANpPAX H ONyCNEROBAHENX B
1982 roxy B mepmozEYecKoR xmreparype.
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CENTRE FOR PHOTONUCLEAR EXPERIMENTS DATA

Institute of Nuclear PLysics, MSU, 117234 Moscow, USSR

Hacrosmuit UepopMarmoHHHE OnwieTeHb LOXTO~
TOBRNeH LeHTpOM IAHHHX (OTOANEPHHX SKCHepEMEH-
TOB Hay4YHO-ECCJIENOBATSNLCROTO HHCTHTYTA Alep-
Ho#t dmsmxu MOCKOBCKOr'O I'OCYIAPCTBEHHOIO YHE-
BepCHTETA.

ExvwreTeEh BRINYAET B ce0d CBENEHRA O pa-—
doTax, ONYCGJIEKOBAHHHX B TeueHEe 1982 roma B
nepEozmdecKolt HaywHo#f JETepaType E LMOCBAmEH—
HHX 3KCIEePEMEHTANLHOMY HCCJSNOBAHED ANEDHHX
peaxigmt nDoxn neficTeweM $OTOHOB, SNEKTPOHOB, H
IpONeCCOB PATEAIMOHHOTO 3aXBATA. B COODHMK
BRUMYEHH paCOTH, BHIOJHEHHHe B O0NACTE 3HED-
reft BOBCYEIEHES aTOMHHX fLep, 3aKIUYEHHOR
MexIly HYKJIOHHHM M ME3CHHHM moporam#. Davire-
TeHb COIEpPXAT CBeIeHWs O CaMEx padoTax, OCO-
GEHHOCTAX HCNONB30BAHHHY 2KCIEDPEMEHTAJNBHNEX
METOIMK, OCHOBHHX HmoJayueHHHX fmsmdeckwx pe-—
3yJALTATAX, & Tarxe Smdumorpadmm ¥ aBTOPCKHAE
aHHOTAIWR PacoT, aBTOPCKMH yKazaTens.

KpoMe nonroTorkm H3naHWl HAPOPMAIMOHHEOTO
xapakTepa LeHTp maHHHX $OTOANEPHHX ISKCOEpH-
MEHTOB KOMIMIEDYeT B pPAMKAX MexXIyHAPONHOI'O
oGMexHoTo JopMaTa EXFOR 3KCIeDEMEHTANLHHE
IaHuHe no POTOSANEpHHM peaKudmaM, NOJyYeHHHE
B padoTax COBETCKEX &BTODOB.

Hamench, 49TO ofMmeH mHfopmammet MexIy
lleHTpoM HAHHHX §OTOALEPHHX BKCIEPHMEHTOB K
fuspraMy, padoTaENEME B OCJHACTH POTOANEPHHX
Heolenopanmt, O6ymeT cIOCOGCTBOBATE IPOTDPECCY
3TEX HCCJeLOoBaHmit,

PyxoBolmTess
lleHTpa ZaHHHX (POTOANEPHHX SKCIEPKMEHTOB
npofeccop
Head
of the Centre for Photonuclear Experiments
Data
Professor

The present Information bulletin has been
prepared in the Centre for Photonuclear Ex-
periments Data at the Institute of Nuclear
Physics of Moscow State University.

The bulletin includes information about
the works that have been pusblished during
1982 in the periodical scientific litera-
ture, and is devoted to the experimental in-
vestigation of nuclear reactions with pho-
tons, electrons and the processes of radia-
tive capture. The works carried out im the
excitation energy range between nucleon and
meson thresholds are included. The bulletin
contains information about the works them-
selves, features of the experimental methods
used, fundamental physical results obtained,
and also the bibliography and author abstracts
of the works, and the author index.

In addition to the preparation of the in-
formation publications, the Centre for Photo-
nuclear Experiments Data compiles, by means
of international exchange format EXFOR, the
experimental photonuclear reaction data ob-
tained in the works of Soviet authors.

I hope that information exchange between
the Centre for Photonuclear Experiments Data
and physicists that are working in the field
of photonuclear studies will assist in the
progress in these studies.

B.C.MIXAHOB
IV
3yl

3.5.ISHEHANOV






®OTOALEPHHE HAHHHE - 1982
B.B.Bapxamon, H.M.KamwroHoR, A.ll.YepaEes

Haymo-zccxexopaTeXhckat EHOTETYT AnepHEoRk
dwamxn MY
NeErp Fammux GoromsepEux SxcmepuMenros (IJIF)

IPEIWCEOBHE

Hacrosmplt mAfopManaoHEER OnureTeHDL ARIA-
ercd NMpoACAXeHHMeM OnuxereHelt k& 1-5, omydmm-
KOBAHHHX paHee.

Bonzetens & 6 BREXYaeT B ceds TACHANY
forognepHHX IAHHMX, B KoTopolt cmcTema-
TESHDOBRHH PeSyAbTarH SKCOePHMEHTANLHHX HC-—
caexopaHEf, onyCAmMEoBAHHHX B 1882 romy, aH-
HOTAIEE padoT ¥ aBTODCHEER yrasarTel:.

[IpE NOATOTOBRe MHPODMAITHOHHOTO ORIASTOHA
J 6 CWIF ECHOXB30BAHH YRASAHHHE COBOTCHKHES H

BHOCTDAEHHE XypHANH.

1. ApepHad {msHExa

PHOTONUCLEAR DATA - 1982

V.V.Varlamov, I.M.Kapltonov, A.P.Chernyaev

Institute of Nuclear Physics of MSU

Centre for Photonuclear Experiments Data (CDFE)

PREFACE

The present information bulletin is the
continuation of bulletins No. 1-5 which
have been published previously.

The bulletin No.6 includes the table of
photonuclear data, 'ln which the
results of the experimental studies publi-
shed in 1982 are systematized, abstracts of
papers, an author index.

In the preparation of information bulle-
tin No.6 the following Soviet anf foreign
journals have been used.

. H3B. AH CCCP. Cep. (mamuecras
. H3B. AH Ka3.CCP. Cep. (®m3uMro-MAaTeMaTAYeCKas
. H3B. AH Jar.CCP. Cep. U3HUECKEX H TEXHEYSCKEX HAYK

. IImcyma 3 XOTD

. BectH. MocK. yE-Ta. Cep. Tm3EKa. ACTDPOHOMEA

. H3BecTEA BHCHPX YIeOHHX 3aBejieHEM. QHIHKA

. Yxpamickuft msEvecREf xypHAT

. C6. "HpodzeMmy AmepROH (WSHIM M KOCMEIECKEX JydeH". XapbroB
11. Nuclear Physics, A
12. Physics Letters, 3
13. Physical Review,
14, Physical Review Letters
15. Zeitschrift fiir Physik, A

. 16, Capngdisn Journal of Physics
17. Australian Journal of Physics
18, Journal of Physical Society of Japan
19, Journal of Physlics G: Nuclear Physics
20. Nuclear Instruments and Methods

2
3
4
5
6. AromHasd SHeprad
7
8
9
0

{{®]



[OACHEHWA K

B radmany "®OTOAIFPHHE LAHHHE" Bromoden:
cselleHmsi o padortax, coepxamax EHPopmarmm
06 SMIEKTPOMATHHTHHX BO3CYXRIEHMIX B 8TOMHHX
ATpax, KpoMe De3yJBbTATOB HCCJEIOBEHHA IO~
I[eCCOB DANMAIMOHHOTO 3aXBATa TEIVIOBHX Heff-
TPOHOB, EMEDIMX BechMA cremafEIeCKyD HpEPO-
Ioy.

BrimverHHe B TAlNENY SKCIEpPAMEHTAJbHHE
Pe3yIBTATH OTHOCATCA K OGJNACTE SHeprmit BO3-
CYyRICHRA, 3AKJINICHHOH MeXIy HYKIOHHHM H Me-
30HHEM IODOI'aMH,

dxcrepEMeRTaNRHAA mHpoOpMAIMA B TAlJHIE
IPHBOJMTCH, KAK IPABANAO, OTIEAbHO IAd Kax-
LOTO A3 MCCAENOBAaHHHX ANep, DPACHONOXEHHHX B
‘IOPAIKe BO3pACTaHEA aTOMHOT'O HOMEPE INIeMeH-
Ta (B OTrpaHNYEHHOM YHCJIE CAy4YaeB NONYLESHH
HACRJIYEHHA H3 3TOI'0 IPABANA, BH3BAHHHE CO~
ofpareHuAMA yToOCTBa pacnosomxeHEd mEHfopMa-
wee) . IpMHMIH, DOIOXEHHHE B OCHOBY IOCTDPOE—
Hud TAOJHMUH, XOTA H NPHEBOIZAT K HEROTODHM IO~
BTODEH®AM, OCJeIdYanT NONb30BaHEe Tacumnell.

TepMuHH, o0o3HaYammme rpadu TaGJHIHM,
EMeRT cJlelypillee ColNepRaHMe:

"NUCLEUS" - CHMBOJ SJIeMEHTa C YKA34HHEM
MaccoBoro wmcaa (cJena,BHme);
B cJydse HCOONL3OBAHAA MHMNEHH
#3 eCTeCTBeHHO# cmecH H30TONOB
MaccoBolf YECJIO He YHA3HBAETCHA;

"REACTION" - CHMBOJI PeaKiMH BHe 3aBHCHMOCTH
0T cHocoda ee ECCHEeNOBAHMA H HC—
crenoBanHoro kKaHana (ykasaHo ga-
Jee); Hampumep, goToreftTponHaa
peaximd, MCCJARNOBAHHAA C TIOMONBD
J-KBaHTOB, CONPOBORIADIMX Dacnamn
ypopHell KOHEUHOTO AIpa, 0603HA-
yaetcs (3,0 peawis pagMamyoH-
HOro aaxpara odosHadaercd (p,J),
(o{,)) u Tak namee, HeCMOTDA Ha
TO, 9TO B GOJNBIMHCTBE CJYy4aeB
peys HIET JHEIb O KaHale odpaso-
PaHEA KOHEYHOT'O ANPA B OCHOBHOM

COCTOAHHH; B clydae (xBazE- )MOHO-

XpPOMATHIECKOTO J-H3IyJeHuA HCIO~
Jb3yeTca cEMBoa "J";

EXPLANATION OF TABLE

Table "PHOTONUCLEAR DATA" contains infor-
mation about the electromagnetic excitations
in atomic nuclei with the exception of the
results of studies of the processes of ra-
diation capture of thermal neutrons, which
are of highly specific nature.

The experimental results included here
refer to the excitation energy region be-
tween the nucleon and meson thresholds.

Experimental information is given, as a
rule, separately for each of the studied
nuclel in the order of increasing atomic
number of the element (there are few excep-
tions made for the convenlence of presenta-—
tion of the material). The principles un-
derlying the arrangement of the table,
though sometimes lead to repetitions, faci-
litate the use of it.

The terms designating the columns of the
table are as follows:

- 13 the element symbol with the mass num-
ber (left, above) indicated; when a tar-
get made of a patural mixture of isotopes
is used, the mass number is not indice-
ted;

- 18 a symbol of reaction regardiess the
method of its investigation and the chan-
nel under study (indicated later); for
instance, a photoneutron reaction studied
using the de-excitation of J-quanta is
dennted by (J¥,n), the radiative capture
reactions are designated as (p,J), (of,¥),
and go forth, despite the fact that it is
only the channel of formation of the fi-
nal nucleus in the ground state that 1is
discussed in most cases; for the (quasi-)
monochromatic F-radiation the symbol "J"
is used;



"RRRGY" ~ SHOPImA EIN OCXACTD SHEDIER Bos-
Cyxnenes (B MeB) B cayuae pear-
ok ¢ doroHamm; nad peakmdt c
SEGKTDOEAME H XXA Deaxmill paxma-
INOHEOI'0 BAaXBaTA B DANE CAydaes
OPNBGEATCA BHEPTEM NIE O0EACTE
sieprall EaNevamumx 3acTE (mpxE
9TOM TaeTCcA NOXCTPOTHHE CEMBOX
HaXeravsel YACTHROH, HaUpDEMED, B
cxygae pearmufl ¢ SESKTDORAMN —
- E);

"METHOD- - MeTOJ] IOAYYSHES IAHHHX RIE OC-

-DEVICE" HOBRHOR SEEMEHT YECIEDEMOHTANBHOR
YJCTAHORKH ;
"ANGLES" - SHAYGHEN EAM NHANASOHH JTAoB (B

rpagycex), 1I8 KOTODHX OPOBOXE-
XHCH H3MEepeHHd;

"RESULTE" - KPATKOE NePEYHCAEHEE OCHOBHHX pe-
SYXLTATOB BHIONHEHENX E3MepeHHHR
® EsioXeHHe MHPODMAINH, HSBEEKAG-
Mo ® (wma) odcyxnaemoft apTOpaME
(ynosEnaprTca JmEn ($AxTHIOCKEE De-
SYXLTATH, OPHBONEMHe B padoTax B
‘HEe PRECYEKOB, TACHWI[ KRR THCJIEH-
HEX 3HAYEEHH);

B mamHOf T'pade TaCEEIH B CAyYSE, ECIE
OPEBOEATCA PE3JELTATH, OTHOCANMECH K DEaKIHE
WHOT'O THNA, YeM yRaszaEHad B rpade "RREACTIN",
B YACTHOCTH, B ClyJae NADIEANLHOTO RAHANA
OCHOEHOR peaxkiM|, NaDTCi COOTBeTCTEYRMEE
YRASAHEA ;

"No." - popagmondit HoMeD cooTBeTCTEymmelR
padoTH B CIECRe aHEHOTAIm®t craref.

B Tex caywadAx, ROrjJa B padoTe OTCYTCTEYDT
KONKpeTHHe JAHEHEe, COOTBeTCTBYNGHE BHICAOHHHM
rpafeM Tadamm (HampEdep, TDE CCHAKe HA paHee
OMyCANKOBAHAYD METOINHKY ¥3MepDeHRE EuM OpH HO—
BOM QHANN3® IOXYYeHHHX DaHee JNAHHHI), B rpa-
$ax radmEIH DAGTCA UpDOYEpK - .

~ 18 the excitation energy or the energy
region (in MeV) for the reactions indu-
ced by photons;-for electron-induced
reactions and for radiative capture the
energles or energy range of incident
particles is sometimes indicated (then,
the incident particle 1s denoted by a
subscript, e.g., for electron-induced
reactions ~ !e)‘

- 18 the method of data extraction or
the principal device of the experimen-
tal setup usedy

- are the values or ranges of the angles
(in degrees) at which measurements
were made;

- 18 a brief list of the main results of
the measurements made and the descrip—
tion of information extracted and (or)
discussed by the authors (only the ac~
tual results gives in papers as dlagrams,
tables, or pumerical values are mentio-
ned);

If the indicated results refer to a re-
action different from that given in the
column "REACTION"™, in particular for the
partisl channel of the tasic reaction, it
is speclally mentioned;

~ 1s the index of the work in the list
of the abstracts.

In those cases when the work referred to
has no specific date corresponding to the
columns of table (e.g., in referring to the
garlier published methods of measurement
or in a new analysis of the previously ob-
tained date) the columns contain the sym-
bol "-" .,



PHOTONUCLEAR

DATA Table

FUCLEUS REACTION ENERGY METHOD - DEVICE ANGLES RESULTS . Ne.
" (MeV). . . (DEGREES)
I 2 3 4 5 6 4
-
2y (7,p) 80 - 600 magnetic spectrometer 75 - I0S epnergetic and angular distributions nf the reaction I
cross section. agymmetry
3>
Zﬂ (7,p) 80 - 600 magnetic spectrometer 75 - 150 energetic and angular distributions of the reaction 2
cross section asymmetry
= -
%y (X,n) 19.8 scintillator I5 -~ 165 apgular distribution of the reaction cross sectien 3
asymmetry
330 _ (e,0'D) .643 - 806 magnetic spectrometer 47.,5=72.5 spectra and angular distributions of the protons L]
from the reactions (e,e’'p)d and (e,e'p)np-
ge (7,9) I50 - 300 magnetic spectrometer 60 - 9¢ yields;. 5
differential cross sections
3‘He (e,e'p) = 509.,3 - ngneti_c spectrometer 53.8=-92,1 cross section; 6
527.9 ' momentum distributions of the protomns
e (P =8 =~ 30 NaJ 20 - 142 spectra and angular distributions of the ph“u; ?
differential cross section
iy ;
q‘ﬂo (n,7) 27.3 KaJ 55 - I25 spectra and angular distributions of the photens 8



continuation

I 2 3 4 5 6 Vi
“He (7,pm) 30 - I50 - - spectra of the protons, neutrons and deuterons 9
4He (¥ ,pn) < 150 diffusion cloud cham~ - impulse distribution of the quasideuterons 10

ber in magnetic field
11 (e,0') E, = 80 - 300 magnetic spectrometer I50 - I80 form factors 11
714 (74%) £33 E AE 30 - ISO  angular distributions of the tritons; 12
differential cross section
7Be (o<,¥)  Boy= 0.I07 - Ge(ILi) O -~ I80 spectra and angular distributions of the photons; I3
I.266 yields;
cross section;
spectroscopic factors
"Be (o)) For= 0.I65 - Ge(Li); cross section; I4
I.I70 NaJ(Tl) - branching ratio
9Bo (Z,n) I.67 - 2.17 BF3 45 cross section I5
Be (J,p) 360 - 600 megnetic spectrometer 23 - I30 spectra of the protons 16
IZC (e,e'p) E, = 500 magnetic spectrometer - missing encrgy distributions; 17

womentum distributions of the protuns for various
hole states



continuation

I 2 3 4 S 6 Vi
1% (p,J) Ep = 0,163 NaJ(T1) 90 spectrum of the photons 18
1% (Y,pn) 34 - I50 diffusion cloud cham~ 0 - 180  angular distributions of the protons and neutrons 19
ber in magnetic field
IZC (§-19) Ep = 2.9 ~ 4.6 NaJ 60 - 90 spectra of the photons; 20
differential cross sections for the (p,)’o) , (p,]I)
and (p,72) reactions
120 (p,0) Ep_ =8 - 60 NaJ(T1) 30 - I55 spectra and angular distributions of the photons; 21
differential cross sections for the (p,]o) and
(p,J1) reactions - :
5 T3 .
© % (p,0) B,=5-14 NaJ 90 spectra of the photons; 22
differential cross sections for the (p,)’o) and
(pJI) reactions
1% (7 ,pn) < I50 diffusion cloud cham- 0 - 180 cross sections; 23
ber in magnetic field energy distributions;
angular distributions;
correlations
c Q.p) 360 =600 magnetic spectrometer 23 = 130 spectra of the protons 16



II

continuation

I 2 3 4 5 6 ?
I5N (n,)) En = 5.6 - 13,0 Nad 60 -~ 130 spectra and angular distributions of the photons; 24
' . differential cross sections for the (n,J ) reaction

Doy Iy I0.8 - 38.0 BF3 4% oross sections -for the (J,n.q,), (J,In) and (J,2n) 25
reactions;
integrated cross sections and moments

Iéq (e,e'p) E, = 500 magnetic spectrometer - uissing energy distributions; I7
momentum distributions of the protons for various
hole states

159 e, n Brp, = o34 - NaJ (T1) 90 spectra of the photons; 18

3.38 excitation functions;

cross sections;
energies, spins, parities and widths of the resonances;
S-factors

I6O (7,n) 60 ~ 160 - 30 - I50 spectra and angular distributions of the neutrons; 26
differential cross section

I60 (Z,Xn) 24 - I33 scintillator 4% ¢ross sections for the reactions (J,n), (J,2n), 27
(7,Xn)

16O " (e,e'X) Eg = II2 magnetic spectrometer 60 spectra of the electruns from the various reactions 28

for X-chiarged particles
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continuation

I 2 3 4 5 6 Vi
16, dz,n EI2C = Io34 = NaJ(T1) 3C - 120 spectra of the phutons; 29
3.38 colincidence spectra of the puotons;
excitation functions for (Izc,io) reuction;
cross sections for various final states;
resonance parameters;
stellar burning rates
I6O (7,n) 60 = I60 tiwe—of-flight 40 - 149 spectra and angular distributions of the neutrens; 30
differential cross section for (i,no) reaction
18, (7,p) £ 32 E AE 50 ~ 150 angular distrivutions of the products; 31
(7,4) differential cross sections;
(7,4 EI, E2 contributions
(7<)
I8O (e,0') Ee = 90 - 370 magnetic spectrometer 90 - 160 spectra of the electrons; 32
form factors;
transition charge densities;
reduced transition probabilities
22 ; .
Na (p,d) Ep = 0,070 - Ge(Li) 30 spectra of toe photons; 33
23N 0.355 exgitation functions;
s spins, parities, widths of the resonences:
brancpning ratios;
stellar reaction ratcs
Na 7 7 - 14 NaJ(T1) 90 differential cross sections for various final states; 34
(J,0) I6 - 31 differential cross section for elastic scattering
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oentinuasion

3

4

6

26A1

(o)

lp = 0,6 =I.73

NaJ(T1)

excitation functions;
resonance strengths;
thermonuclesar reaction rates

35

26

(P,

B_ = 0,317 -
0.390

Ge(Li)

90

spectrum of the photons;
energies of the states

26A1

6:19 )

Ge(Li)

0~ 55

spectra of the photvons;
transition strengths;
lifetimes of the levels;
branching ratios

>

(e

Ge(1d)

55

spectrum of tbhe photons:
branching ratios

2751

6172,

B = I.4 - 2.2

Ge(Li)

0 -90

spectra of the photonsg
lifetimes of the levels;

39

(e,p)

16.8 - 25.6

45 - I35

angular distributions of the protonss
differential cross sections for the (7,p°) and
(7,pI) reactionsy

EI, E2 strengths

28gy

(o )

E°(= 507 - 5.1

Si
NaJ

67.5=162.5

angular distributions of the photonsj
excitation functionss

spins, parities of the levels;
resonance strengths;

branching ratios;

wixing ratios

41
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continuation

I 2 3 4 5 6 7

28gy X80, 0= 20 NaJ(T1) 90 ~ 120 spectra of the photons; 42
coincidence spectra;
excitation functions

3053 (Y yxn) < 28 Halpern-tipe detector 4T cross sections for (),xn) and (),n) reactions; 43
integ}ated cross sections

“0cq CIPAD £II.7 Ge(Li) 127 spectra of the photons; L

. energies, spins and widths of the levels;

reduced transition probabilities

q{bl (e,e") Ee = 3I - 65 magnetic spectrometer I27.8 -~ I62.4 Spectra of the photons; 45
cross sections;
form factors,
transition multipolarities and widths

“{ba C9) 11.955 - 12,0 Ge(14) 90 spectra of the photons; 46
yield;
energy, s8pin, parity and widths of the resomance at
E® - 17.988

*%a (ps2) E, = 0.68-2.48 Ge(Li) 55 cross section; 49
thermonuclear reaction rates

480& (e,e') Ee = 30 - 58 magnetic spectrometer . 165 spectra of the photons; 48

MI strengtkh distributions



SI

continuation

I 3 4 5 6 Vi
#3sc (2,7 E, = 0,63-3.0 Ge(Li) 55 cross sections; 2
thermonuclear reaction rates
49s¢ E, = 0.775 =
5.050
43¢ (7,p) I5.6 - 25.0 - 37 - 143 spectra and angular distributions of the protensj 50
differential cross section;
cross section for the reaction (1,po);
integrated cross sections;
isospin components;
direct, preequilibrium and statistical componeats
By (s, E = 4.46-4.62 Ge(Li) 0 - 90 spectre and angular distributions of the photons; - 4
Q-value
5OTi (e,et) E, = 30 - 58 magnetic spectrometer 165 spectra of the photons; 48
52Cr MI strength distributions
54Fe
co (p, ) Ep = I.5 - 3.0 pair-spectrometer - excitation functions; 52
5900 partial cross sections;
radiation strength functions
Mo (P2 E, = 2.27 - 2.93 Ge(Li); 55 intensities of primary )-rays; 53
NaJ strength functions
cu (.0 6.2 = 6.9 Ge(Li) 0 - 90 angular distributions of the photons} 5a

resonance widths



7 -

continuation
I 2 3 4 5 6 7
6lsy (p,d) = 3,13 - 3.88 Ge(Li); 55 intensities of primary Y-rays; 53
62cu = 2,21 - 2.43 NaJ strength functions
6Icu (p,yd) Ep = I.5 = 3.0 pair-spectroumeter 55 spectra of the photons; 55
630u intensities of transitions;
radiation strength functions;
excitation functions
83cu (e 2n) Eg = I4 - 34 activity - cross sections; 56
65Cu (e,o¢) integrated cross sectious
Cu (7,p) £ 300 magnetic spectroueter 45 = I35 cross sections 57
692n (n,7) = 0.003=0.I30 scintillator - cross sections: 58
energies and widths of the resonances
65Ga (pyJ) p = 3.24 - 3.26 Ge(Li) - 180 spectra and angular distributions of the photons; 59
excitation function;
spins and pesrities ot tuc resonsances
6 .
7Ga :19)) E = I.5 - 3.0 Ge(Li); - spectra of the photons; 60
. P
69Ga NaJ(T1l) partial cross sections for varieus final states;
radiation strength function
70s (12 s
e C,)) EIZC = 30 - 42 activity - spectra of the photons; 61

cross sections



LI

centinuatien

I 2 3 4 5 6 7
P43 (7,n) € I4.5 activity - isemesic ratio 62
875 (n,))  E, = 0.003 - scintillator - ‘yields; 63
8881- 0,200 eress sections;

enemies and widths of the regomances
885, (7 n) € I14.5 activity - isomemic ratio 62
B o
89‘1 (p,”) Ep = 2.2 = 3,7 NaJ(T1) 90 spectra ef the phetons; 68
excitatien functions;
9°Zr Ep £ 2.6 = 3.3
eress seckions for the (p,)’o) resctioens
level densities
B (7,n) <I4.5 sctivity - isomesde Tatio 62
9021- D 8,496 Ge(Li) - spectra and smgular distribution of the photons; 65
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Topderro B.T'., Xecposckmft D.B,, Konecumkop J.f., PyCamxwn A.l., Coporsx II.B.
ACVMMETPUA CEYERM]! PEAKIMM $OTOIESMHTEIPAIVY JEATPCGHA C IOLAPH30BAHHHMA

J- .

IpeBenenH pesyAbTATH H3MEDSHEA SCHMMETDHR
cevoHEfl pearmME PorTomesEHTerpamEE LefTpoHa,
IOXYYeHHHe HA OYYKE JXHHeRHO-IOJLADM30BAHHHX
@oToHOR B EHTepBAle SHeprmt 80-600 MsB mas
YTIOBR BHAETA IDOTOHOB 75-105° B c.m.M. 3xc-
IEePEMOHTANEHHE JNAHHHEe CPA&BHMBADTCS C Teope-
TEYecKmME pacterans.®

finepna Jmswka, 35, 1073-1082

Results are presented of asymmetry measu-
rements of the deuteron photodisintegration
cross sections obtalned in a linearly pola-
rized photon beam in the energy interval
80-600 MeV for the proton emission angles
75-150° in c.m.8. The experimental data are
compared with the theoretical calculations.®

2 Gorbenko V.G., Zhebrovskij Yu.V., Kolesnikov L.Ya., Rubashkin A,L., Sorokin P.V.
CROSS-SECTION ASYMMETRY IN THE PHOTODISINTEGRATION OF THE DEUTERON BY POLARIZED

PHOTNS .

AcEMMeTpEA ceveHmE foTopacmemteHma Neft-
TPOHA HaMepeHa C IOMONBD JEHE#HO mONAPH30—
BaHHKX $oTOHOB B oOmacTE smeprml 80-600 MsB
¥ YJTAOB OSMECCHE IPOTOHOB B C.I.M. 75-150°.
OCHapy®eHO, 4YTO HOMyueHHHe NAHHHEe He coIJya-
CYDTCA C TOODETHIECKHME IpelCKA3aHAAME.

Nucl. Phys., 4381, 330-342

The asymmetry of cross sections for the
photodisintegration of the deuteron has been
measured in the linearly polarized photon
energy range 80-600 MeV at c.m. proton emis-
sion angles 75°-150°, The obtained data are
not found to be in agreement with theoreti-
cal predictions.®

3 De Pascale ¥.P., Federici L., Giordano G., Matone G., Picozza P.,
Azario L., Caloi R., Casano L., Mattioli M., Poldi E., Prosperi D.,

Schaerf C.
AT E, = 19.8 MeV.

CrmeTpea L (8) zm peaKmEE 2H(),n)p EaMepe-
HR LA 9 sHAaveHEf Yrua IpE 9HEPIEM E)=19.8 MsB.
HCTOTHIROM MOHOXDOMATHYECKEX E JEHefHO IOJApH30—
BAHHHX J-KPAaHTOB CAYERIA ycTaHoBka Tpacrartm lla-
IOH, ECHOJb3YDWAA KOMITOHOBCKOE DACCesHAe Ja-
SEPHOr0 Z3AYYeHHd HA BHCOKOSHEPTETHUYHHX SJIEK-
TPOHAX, JKCIEDHMEHTANbHHE NaHHHe CPABHEBARTCHA
¢ pesyabTATAME TEOPETHYECKEX DPACIETOB, OCHOBRH-
HHX HA MOLEJH MAI'KOTO Kopa Peffnma c B3amMomeft—
crexeM Jle Typeltna-Copyrra (Bepcma B).

¥ 3BeaNoTRAME OGOSHAYEGHH QHEOTALWH, corepxa~
mEecd B YKA38HHHX padorax.
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DEUTERON PHOTODISINTEGRATION WITH POLARIZED PHOTONS
Phys. Lett., 114B, 11-14

The symmetry Z(G) for the reaction
H(J,n)p bas been measured at nine angles

for Ey=19.8 MeV. The source of monochromatic
and linearly polarized }J-rays was the Fras-
catl Ladon facility, obtained by Compton
scattering of laser light against high-ener-
gy electrons. The experimental results are
compared with theoretical calculations based
on the Reld-soft-core with the De Tourreil-
Sprung (version B) interactions.®

® The asterisked abstracts have been taken
from the works mentioned



4 ToxsamreRts B.A. MCCIRJOBAHHE CTPYKTYFH fHPA H HYKRCH-AVEECHEOTO
BRAMMQEICTERA B KBASUDTIPYTOM PACCEAHIN AUEKTPOHOB HA SHe.

flgepmas dmsmxa, 35, 801-809

Naromena MeTomMRA ¥ PESYARTATH MCCIAOXOBA—
HEA DeaKumk 3He(e,q'p) ILAR NePENTHMX aEeprmi
E;=806 ® 643 MoB ¥ yraop paccemmms 8,31 x
28° aleKTPOHOB IPE SHEPreTNIECKOM pPaSpeSleHNH
4 u 2,6 MsB cooTmeTCcTReHEO. Yraosde (8§ =
=47,5+72,5° B 54+72°) x mayxscEde ( qp =
= +100 MaB/c) pacupelexeHma IPOTOHOB FAA pe~
aKIME NBYX- ¥ TPEXYACTNUHOI'O DacHemNeHms
SHe cpamHEBANTCA ¢ MOXEABHHME H TOWHEME Dac-
9eTaM# ¢ HCIONL30BAHAEM PABANIHHX BOVIHOBHX
fysxdt OCHOBHOTO COCTOSHNA SHe. Torasamo,
4TO NOIyYeHHHe YIVIOBHE M MMIYABCHEE pacupe-
. IeJIeHRA JIydlle BCETO ONECHBANTCH MOLEMHHMM
DAcueToM C HCIOJNL30BAHMEM BOAHOBON JyHHImE
WpBEHTA H TOYHHM DACYETOM C IOTEHIMANOM

The experimental technigue snd the measu-
red reaults are presented for investigation
of the reactiem gﬂe(o, e'p) at the incident
electron energies E;=806 and 643 MeV and the
scattering sngles §,=31 and 26°. The energy
resolution was 4 apd 2.6 MeV, respectively.
The angular (8,=47.5-72.5° and 54-72°) and
momentum (gqg = +100 MeV/c) distributions for
protons from two- and three-particle desin-
tegrations of 3He are compared with model
and exact calculations using warious ground
state wave functione of 3He. It is shown
that the obtained angular and momentum dis-
tributions are described best of all with a
model calculation using the Irving wave

Amaryus ¥ nape.crpame TaGax®ra. X function and with the exact calculation
using the Yamaguchl potential and Tabakin's
parameters, ¥

5 Briscoe W.J., Fitzgerald D.H., Nefkens B.M.K., Crannell H., Sober D.I.,

Goloskie R., and Sapp W.W. TWO-BODY PHOTODISINTEGRATION OF 3He BETWEEN
150 and 350 MeV. Phys. Rev. lett., 49, 189-190

InppepeHIparsine Couerna peakm SHe(¥,d)p
EOMeDSHH IAA YTVIOB Gp(n.u.)~60° 7 ~90°
B obaacTe 2Heprm# gorosoB or 150 mo 350 MsB.
JlaHHHe HEMEDT aGCODTHYD HOPMHEDOBKY ~ 6% B
OejdapT adcoymThHHe mEddepeHEampHue CevoHRA
TOOXONAMEME IJIA NPOBEDKH HHBADHAHTHOCTH OT-
HOCHTEJBLHO oCpameHEA BPEMeHE B CJydae X
KCIONL20BAHAS B COYETAHAW CO CPABHFMHME IAH-
HHMHE 0O odpaTHo#t pearimxa.

Differential cross sections for 3He(],d)p
have been measured at ep(c.m.) ~60° and ~90°
for photon energies between 150 and 350 MeV.
The data have an absolute normalization un~
certainty of 6% and provide absolute diffe-
rential cross sections suitable for a test
of time-reversal invariance when used in
conjunction with comparable data on the in-
verse reaction. ¥

6 Jans E., Barreau P., Berpheim M., Finn J.M., Morgenstern J., Mougey J.,
Tarnowski D., Turck-Chieze S., Frullamni S., Garibaldi F., Capitenl G.P.,

De Sanctls E., Brussel M.K., Sick I.

Phys. Rev. Lett., 19, 974-978

¥MoysmCcHOe pacmpenelieHEe NPOTOHOB B AIpe

¢ ompejneJseHo BONOTH Xo 310 MaB/c ¢ nomomen
peaxm 3He(e,e'p). JKCHEPEMEHTAIbHOe paspe—
meHEe IO HexpocTamme# SHepImE & E=1,2 MsB
GO JOCTATOYHHM LM DAsSHeNSHHEA KAHAINOB IBYX-—
¥ TpeX4dacTHYHOI'C pacHeIIeHEA. JaHHHe mIA
TPEXYACTHYHOT'O DACHEILICHEA OOAYYEHH BIIOTH
Io 3HaYeHEA Hepocrammelt sHeprmm B0 MaB. Pe-
SYXbTAPYNUAR CHEETPamhHAd (YHKIMA OPABHEBA-
eTcA C Ipeficka3aHEAME Molexm fangeess H Ba-
PRALMOHHNX pacYeToB.

24

QUASIFREE (e,e’'p) REACTION ON He.

The proton momentum distribution of 3PIe
bias been determined up to momenta of 310
MeV/c by use of the reaction 3I:Ie(e,e'p).
The experimental missing-energy resolution,
H) Em=1.2 MeV, was sufficient to separate
the two~ and three-body breakup channels.
Results for the three-body disintegrationm
bave been obtained up to missing-energy va-
lues of 8O MeV. The resulting spectral func—
tion is compered to the predictions of Yad-
deev and variational calculations. %



7 McBroom R.C., Weller H.R., Roberson N.R., Tilley D.R. 3B(p,})"’l!e
REACTION BELOW E =30 MeV. Phys. Rev.,C.25, 1644-1648

Ceuerme peaxuEs SH(p,J)*He msmepemo nua
sHeprER HameTammEx oToHOB OoT 8 xo 30 MsB.
Adcoxmrnasd peawyuHa pafdepeHIMANEHOIO Ceve-
ERE g yraa 90° B o6MACTE BHepTE HEXe
Ep=18 MsB xopomo coTyiacyeTcd C IpeXHAyREMA
POSyAbTATAME. YINOBHe DaclpeleJieHEd HaMepe~
HH OpE 8 3HaAYEHEAX SHEPIMH B OGJACTH =
= 13-30 MaB. OpmsomsarcA KooPfumgeHTH, IOIy-
YeHHHEe IPE AINPOKCHMAIEA IAHHHX NOIHHOMAMYA
Jexarnpa.

8 Weller H.R., Roberaon N.R., Mitev G,, Ward L., Tillsy D.R.

NEUTRON CAPTURE ON JHe AT E_=9.0 MeV.

[Ipm ECIONH30BAHNE NYYRKA NOJIADE30BAHHHX
HeRTpOHOB H3MEPEeHO YIJIOBOE paclpereleRHe
aHaJaEpynmelt CrocoCHOCTH DeaKImR 3He(3.})“ﬂe
opz oEeprEE E (B, )=9.0(27.3) MsB. 312 IeHHHe
BMECTe C YIVIOBHM pacHpefesieHHeM CedeHHA, Io-
JYYEeHHHM HA HeNOJAPDH30BAHHOM Iy4YKe, ECIONb—
30BAHH JAA ONpelesieHEA KOSIJMIEEeHTOB by.
3Havenud 9TEX KOSPIMIMEHTOR CPABHWBADTOA C
pPe3yabTATAME OPEIHIYUMX E3MeDeHuit, BHIONHEH-
mx mue peaxmm SH( D, J )*He, a rarze ¢ pe~
3YABTATAME OOCHOIHHEX OCOJIOIETHO—MONEIBHHX
PACYETOBR C YIETOM KOHTEHYyMA.

We have measured the cross section for
the 3H(p,])“ﬂe reaction for incident proton
energies from 8-30 MeV. The absolute 90°
differential cross section below B _=18 MeV
is in reasonable agreement with previous
results. Angular distributions were measu-
red at eight ene  ;les between Ep=13 and 30
MeV. The coefficients which result from fit-
ting these data to an expansion in Legendre
polynomials are reported. ®

POLARIZED
Phys. Rev.,C.25, 2111-2115

A polarized neutron beam has been used
to measure the angular distribution of the
analyzing power for tle 3He( ;:, J )4He re-
action at En(Ex)=9.0(27.3) MeV. The angular
distribution of the cross section, obtained
with an unpolarized beam, is combined with
these data to obtain the bk coefficients.
These coefficlents are compared to the re-
sults of a previous measurement performed
for the 3H ( ;L J )uﬂe reaction, and to the
results of a recent continuum shell model
calculation. »*

9 ApkaroB 0.M., Bauer II.1., Bowomyx B.H., TypreB B.H., 3oxenxo B.A,,
Hpoxopen H.M. O POJM MEXAHM3MA TPEYT'O.TBHHX JMATPAMM B PRAKIMN 4He()/ ,pn)zH.

YxpauHckult Pusmueckudt mypHau,- 6, 826-829

HsyuaeTcA poJb MeXaHH3Ma TPEYTOJBHHX IHa-
IpaM B DeaxmsEr 4He(},pm)ala B odyacTE sHeprmft
IO mopora poxNeHEA Me30HOB. [lokazaHo, dITO
EMenmEecA SKCHepEMeHTANbHHE NAaHHHEe MOIYT
CHTHb HHTEDPODETHEDOBAHH 0e3 IpelNnoNOReHEA O
CYmeCTBOBAHEY B peaxiw ‘He(),pn)2H Mexa-
HA3MZ, ONHCHBAEMOTO TPEYI'OJHLHHMEA IRATDAMMA-
MH.

25

A triangular disgram mechanism is studied
for its role in the 4He(J. pn)2H reaction
before the meson production threshold. It is
shown that experimental data available can
be described without an assumption on the
existence of a triangular diagram mechanism
in 4He(], pn)2H reaction, *



10 Apxaros 0.M., Bauer I.M., Bomomyx B.H., I'ypses B.H., 3oxeEro B.A.,
Tipoxopey M.M. VMIVILCHOE PACTIPENRIEEVE KBASHIEITPOHOB B SIPE 4ge.

AnepHas fmsmra, 36, 817-820

Hicxona ¥3 mpemnonoxeHEA o KpasmnefTporHoM
MeXaHE3Me DeaKIpH 1+4He —» d+p+n, MOAYYEHH
9KCIePEMEHTANbHHe JRHHHE 00 MMOYJABCHOM pac~
IIpelleJeHHH KBa3HnefTpoHOB B Ampe "He B of-
JIACTH 3HadeHH)t mMOyALCcoB 60-400 MaB/c. IHo-
Ka3aHO, YTO HAWMyWmAs AUTPOKCHMALNHA 3ITHX
JAHHHX UMMEeTCA Ip¥ 3HaveHum pammyca (d'-d)
kaHana R=2.94+40.26 Pepmm. *

1 Bergstromw J.C., Kowalskl S.B., Neuhausen R.

FORM FACTOR of °Li.

MaruuTHH fopnM—PaKTOD OCHOBHOTO COCTOAHMA
Ampa 11 wyamepeH LA OoGIACTH HePENAHHHX MM~
OyJIsCcoB =0.8-2.8 q)epmn". JmpdpaximorHi
MUHHMYM JIOKAIM30BAH IPH Qq=1.41 nbepm"1, pe-
SYJIETATH LOOJYYeHH BILIOTH IO BTOPOTO MEHMMy-
ma. [okasano, YTO BCe ¥MenupecHd NONEDETHHe
7 mpoxombHHe fopM~PaxTopH ampa 614 cormacy-
DTCA C HpelCKASAHEAME of-d KJAacTepHoft MoXe—
Jm, Opemioiarammelt, dro d-riacrep Iedopmapo-
BaH ¥ ODHEeHTHPORaH., BHIOMHEHO CPaBHOHEEe yl-
pyroro dopm—dakTopa ¢ M1 gopm—faxKTopoM IJd
YDOBRHA Ip¥ 2Heprm® 3.56 MaB, odcyxpmapTci
oppexTH, OCYCJIORIEHHHEe TOKAMA NEPEe3&DRIKH.

C oomomed dypre-bBeccenr-aHaimsa IAHHHX IJiA
ynpyroro MIgopm~gaxTopa onperneseHa IWIOTHOCTE
TOKA OCHOBHOT'O COCTOSHMA.

The experimental data on the momentum
distribution of quasideuterons in the “He
nucleus in the momentum range from 60 to
400 MeV/c are obtalned esssuming that the
reaction }+4Ho —» d+p+n proceeds via a qua-
sideuteron mechaniem. It is shown that the
(d'-d)-channel radius BR=(2.94+0.26) fm pro-
vides the best fit to the data. ™

ELASTIC MAGNETIC

Phys. Rev., 025, 1156-1167

The magnetic form factor for the ground
state of "Li has been measured for momentum
transfers q=0.8-2.8 fm~'. The diffraction
minimum has been located at q=1.81 tn’q,and
the results extend over the second maximum.
All available longitudinal and transverse
form factors of “Li are shown to be conseis-
tent with the of{-d cluster model providing
the d cluster is deformed and aligned. Com—
parison is made betiween the slaatic and
3.56 MeV M1 form factors, and the effects of
exchange currents are considered. The ground-
state current density is deduced by a Fou-
rier-Bessel analysis of the elastic M1
data, *®

12 Jlermcos B.II., Uydykos H.f. TPOABIEHME KIACTEPHOR CTPYKTYPH AZPA
B PEAKIDM (J,t). fnepmas wmamka, 35, 11-15

Ha ocHoBe mMOTeHIMAN:HOR Momesm oft -B3om-
MonelfcTenA, ydmTHBammelt 3anpemeHHHE COCTOA-
HBA 7L1, TPOBOLAICA DACYET CeYeHEA pe-
apmem ‘Li(y,t)*He, a Taxme EAMEDAMMCH SHep-
TeTEIeCKAd ® JIJIOBAS BABECHMOCTH CEYEeHEA pe-
axumm, CpapHeHmE SKCMepEMEHTANRHHX H PacyeT-
HHX D@3YXHTATOB IOKA3BHBAET, YTO IAHEAA MO-
Iedb XOpOmo OIMCHBaeT El-moraomeHme. OTHAKO
EMEDTCA DACXOMNeHRA ILAd KosffMIMeETOB, ompe-
NelAnmEX BRAAN E2-moriomesmd B yTAOBHE pac-—
mpegesennsa. X

26

The potential oft -interaction model which
takes into account the forbidden states of
the 7Li nucleus was applied to calculate the
cross sections of the 7L1(}.t)q'ﬂo reaction.
The energy and angular distributions of the
reaction cross section have been measured.
Comparison of the experimental and calcula-
tion results shows that Bt absorption is
well fitted by the model under considera-
tion. However, there are discrepancies for
the factors which determine the contribution
glven by B2 absorption to the angular dis-
tributions. =



13 Kréwinkel H., Becker H.W., Buchmann L., Gorres J., Kettner K.U.,
Kieser W.E., Santo R., Schmalbrock P., Trautvetter H.P,, Vlieks A.,
Rolfs C., Hammer J.W., Azuma R.E., Rodney W.S. THE 3He(°‘,7)7Be

REACTION AND THE SOLAR NEUTRINO PROBLEM.

Peaxims 3axsaTa 3He(o(,})7Be HECCAENOBaHA
B oGxacTE 3reprm} E,  =107-1266 ksB. Ilysyra-
ME gacTE “He mIE “He ¢ ToxoM 300 MKA odiy-
YamEch rasoBue MEmenm “He mi: “He cooTBeTCT-
BeRHO. CEcTema razopol MEEesr OWia JOMIEHA
OKHA ¥ OCHOBAHA HA IPAHINMNE DeIEpKYAAIHEE.
$yHRIEN BOSCYRAEHEA E3MEDOHH Ha craTEyYecKoR
rasopclk MEmEHH, YrXOBHe DaclpeleXeRBA J-
KB&HTOB — Ha KBASNTOYEYHOR CBepX3ByROBOR
rasoBolt crpye. RIS onpeFeXeHEA AGCOXNTHHX
BeNHIEH CEYOHHS NCIONH30BANECH INAHHME, IIOJAY-
JeHHHe C ITOMOEILD Ta30BHX MumeHeff odoero TE-
na. Buxon )J-KBRTOB &3 pearuEr “He(ol,))'Be
H3MEPANCA C IOMOMBD Ge(li)-NeTeKTOPOB 00ne-
soM 80 cM°. JiaHHHe OpHBOLAT K 3HAYEHED 8CT-
podmseveckoro daxropa S(E) mp® HyaeBoit sHep-
rE® S(0) = 0.3040.03 x8B.OH, OTa BeJWdYHEHA,
B CBOD OYepelb, OPEBOINHT K YMEHENEHHD pac-
CYRTAHAOK BepOATHOCTH 0CPA30BAHMA COMHEYHHX
HefATDHHO NpHEGAMSHTEXBHO B 1,76 pasza.

2. Phys., A304, 307-332

The capture reaction 3He(o(,7)7Be bas
been investigated in the energy range of
E, p.=107 %0 1.266 keV. The ‘He or ’He beams
of up to BOOyJA particle . rrent were inci-
dent on -He or e gas targets, respectively.
The gas target systems were all of the win-
dowless and recirculating type. Excitation
functions have been obtained with the use of
an extended-static gas target, while the
meagsurements of J-ray angular distributions
involved a quasi-point supersonic jet sys-
tem., The determination of absolute cross
sections has been carried out with both
types of gas target systems. The J-ray
yields in the 3He(°(,1)7Be reaction were
detected using 80 cm3 Ge(L1i) detectors., The
datea lead to a zero-energy intercept of the
astrophysical S(E) factor of S(0)=0.30+0.03
keV b. This result reduces the calculated

solar neutrino rate by a factor of 1.76. *®

14 Osborne J.L., Barnes C.A., Eavanagh R.W., Kremer R.M., Mathews G.J.,

Z2yskind J.L., Parker P.D., Howard A.J.
Phys. Rev. Lett., 48, 1664-1666

CROSS-SECTION MEASUREMENTS.

LOW-ENERGY SHe(o<,))"Be

CedeHne B OTHOWEHHE BETRIEHHA IJIA DPEaKIEM
3He(o(,])7Be U3MEPeHH B oOacTH sHeprud B =
=165-1170 k3B Cc DOMOLBD DOACIETA MIHOBEHHHX
J-KBagTOB, ECIYCKAEeMHX X3 raszoBoft oSHoRIseMoit
JrmeHEO# okoH MEmeHE “He. AGCONPTHHE BEeJMYIAHH
CedeHrE CHUIE TaKXe H3MEPEeHH OPH SHEPITAX
Eu.m.=945 ) 1250733B C TIOMOmBY DeTMCTpamnd
AXTEBHOCTH finep ‘Be, ofpasymmixcA B BemecTBe
rasosoft “He wpmiens ¢ BONHo# Ni goxsroft. 06-
HAaDyXEHO, YTO SKCTPANOMMpOBAHHHE K HyJesol
BHEPIrHE (PAKTOpP CEeYeHM OKA3BHBAETCA DABHHM
S34(0) = 0.5240.03 kaB-0H. OccymuaercA BmA-
AEe 9TOTO SKCTDPANGJMPOBAHHOTO SHAYEHWA Ha
pellleHue TPOGJEMH COJHEYHHX HefTpmHOo.

27

The cross section and branching ratio for
3He(o(,])’?Be have been measured from Ec o=
=165 to 1170 keV by counting prompt J réyé
from a windowless, recirculating,
target. Absolute cross sections were also
measured at Ec_m_=945 and 1250 keV by measu-
ring the 7Be activity produced in a 3He gas
cell with a Ni entrance foil. The inferred
zero-energy intercept is 834(0)=O.5230.03
keVeb, The effect of this extrapolated value
on the solar-neutrino problem 1is discussed.!

He gas



15 Fujishiro M., Tabata T., Okamoto K., Tsujimoto T. CROSS SECTION OF THE
REACTION 9BQ(J,n) NEAR THRESHOLD. Can, J., Phys., ,» 1672-1677

llecTs THHOB DAXHOAKTEBHHX A3OTONOB HCIO-
JH30BAHH I H3MeDEHRA CeYeHmE peaxuER
9Be(y,n) BOm3E nopora. HoxyueHH caenynmEe
pesyaprath: 0.8840.16, 1.3340.24, 1.10+0.20,
0.7340.13, 0.4740.09 = 0.18+0.04 mOH mpx
sgepreax 1674.7, 1705.2, 1724.9, 1778.9,
1836.0 = 2167.6 K3B COOTBETCTBEHHO. B Hame-
PEHHOM CEYEHEH HAlImIaeTcd OCTDHE MAKCHMYM
BOMR3K [Opora, MMPEHA KOTOPOI'O ORASHBAGTCHA
MeHEMo, YeM OwiA molXyveHa fKOGCOHOM OPE HC-—
HONBSOBAHME TOPMOSEWX J-kBAaHTOB. CpapHeHHe
DOJYIEHHHX IAHHHX C De3yAbTATAME, ODEXCKa—
SaHHHME TeopEeft, OCHOBaHHOY HA MOXEJNE Ba-
JEHTHOTO HefiTpOHA, BHARIIET JML Ka9eCTBEH-
HOE COTJacHe.

Six kinds of radioisotopes were used to
meagure cross sections of the 9BO(},n) reac-
tion near its threshold. The results obtai-
ned were 0.88+0.16, 1.33+0.24, 1.,10+0.20,
0.7340.13, 0.4740.09, and 0.18+0.04 mb at
1674.7, 1705.2, 1724.9, 1778.9, 1836.0, and
2167.6 keV, respectively. The cross sections
measured show a sharp peak near the thresh-
old, and its width is narrower than that ob-
served by Jacobson with Bremsstrahlung X~
rays. Comparison of the present results with
theories based on the valence neutron model
indicates that the agreement is only quali-
tative, ™

16 Baba K., Endo I., Fukuma H., Inoue K., Kawamoto T., Ohsugi T., Sumi Y.,

Takeshita T., Uehara 5., Yano Y., Maki K.

MOMENTUM SFECTRBA COF PROTONS

FROM Be AND C IN HIGH-ENERGY REACTIONS WITH QUASI-MONOCHROMATIC PHOTONS.

Phys. Lett., 113B, 459-462

/hmyscHHEe CHEeKTPH MpoTOHOB H3 foTopeak-
UME Ha Axvax Be @ C IPH BHCOKKMX 3HEPI'HAX
¥3YUEHH C TMOMONED MeveHHX $OTOHOB B 0CNACTH
sHeprat 360-600 MaB. JlaHHWe xopomo OCBACHA-
DTCA pacueTaMd ANEPHHX KacKanoB.

Momentum spectra of protons in high-ener-
gy Photoreactions of Be and C are studied by
using tagged photons in an energy renge be-
tween 360 and 600 MeV. The result is well
explained by a puclear cascade calculation.X®

17 Bernheim M., Bussiére A.,, Mougey J., Royer D., Tarnowski D., Turck-Chiéze S.,
Prullani 8., Boffl S., Gilustl C., Pacati F.D., Capitanl G.P., De Sanctis B.,

Wagner G.J.
DISTRIBUTIONS OBTAINED FROM '3
381404

B pazHoolpasHHX KEHEMATAYeCKEX YCIOBEAX
H3MePOHH MMIYALCHHE DacIpeNedeHEA AP OT-
JATH B pearmax (e,e’p) LA p-ANPOYHMX CO-
croaaeft Apxep 120 g 16, AHRINS 3KRCNEpEMeH—
TANLRHHX JNAHHHX EHNONHOH 063 IPHEBICIEHRA
ofuqsoR. faxTopE3AIME cevenms. Odcyxmaercd
YYBCTENTEALHOCTh SKCIEPEMEHTAMEHHX NAHHNX
¥ DOSYALTATOB BMICNHOHHOTO AHAXNSA K IOXY-
YOHHHM YADAKTEDECTHEKAM ODOTOHHHX CBASAHHHX
COCTOAHER B COCTOARNR PACCEAHEA.

C and !

28

THE INFLUENCE OF BOUND STATE AND OPTICAL POTENTIALS ON 1p MOMENTUM
80 (e,e'p) REACTIONS.

Rucl. 8e, A ’

The measurement of recoiling nucleus mo-
mentum distributions in (e,e'p) reactions
has been performed for p-hole states in 1
and 160 under extended kinematical condi-
tions. The analysis of the experimental data
has been performed without requiring the
usual factorization of the cross section.
The sensitivity of the data and of the ana-
1ysis for deducing bound and scattering pro-
ton states is discussed. *



18 Rudolph W., Bauer C., Gippmer P., Hohmuth K. DETERCTION OF CARBON

CONTAMINATION BY MEANS OF THE '2¢(p,J)

13y RESONANOE REACTION.

Nuocl, Instrum, end Meth., 191, 373-378

Peaxmn '2¢(p,7) 1N BGaEsm pesomaHca mpE
sgeprEN 457 raB ¢ mepmrof I' = 36 xsB ECOOXB-
SOBAHA AN OAHOBPOMERHOI'O RCCHENOBAHEH yIJae—
POXNEHX CXNOGB H8 NOBEPXHOCTH E T'DAHEOAX pas—
KeXa TBODIHX TeX. bomnmas mEDHHA pescHAHCE X
S£ BHOEMOCTE BSHEDI'NM SaXBATHBAEGMHX IPOTOHOB
07 IYYCEHH RX IDPOHNKHOBOhMS B TOJIOTYD MEEeEHEL
OpEBOJAT R MCIOYCRAHED )J-RBAHTOB, BHEDIHA XO—
TOPHX TAEEE OXASHBAGTCA 2aREOANER oT rAyOHHH.
OTIeTANBO DASKENGHHEHE MARCHMYMH B CHERTDAX
J-EKBaATOB, COOTBeTCTEyXIIEEe CAOAM yTAEpOIA,
PacOOIOXOHHEM HA pasameHOR rayCmRHe, CHAH UO—
Ay4eHH C NOMOmED Ge(li)-RererTopa. [IpE ®CHmo—
XHBOBAHER ONHOYpoRHeBoR dopuysu R-smarpruHOR
TeOopNE OuEA paccumTaEa fopMa CeYeHMS pOaNIHH
B oGXACTN pesoHaHca OpE BHeprmE 457 xeB. C
MOMONED DACCYHETAHEOTO C6WeHEA M TOHROR yrie-
POIHOR MMEGHR KAR CTAHIADPTA THCIA OTCYOTOB C
KeToKTopa ORAE HepDeCYNTAHH B ACCOMNTHHE THC—~
Xa aTOMOB yraAepoRa Ha 1 . [onygernue pesy-
XbTATH CHMAGTGARCOTHYRT O TOM, YTO KSYYeHHAS
peaKiEd MoxeT ONTh: NCHOXBBOBAHA LEA OmpeReNe—
ma® npofmxell pacmpeneZeHRS yraepoya o I'AyCEH-
He B GUNHCTBOHHOM KSMEDOHHR 063 NSMOHOHEA
SHODI'NN RaXeTAmmEX IPOTOHOB.

The 12G(p.1)13!1 reaction near the 457 keV,
I' = 36 keV resonance was used to investigate
simultaneously carbon layers on the surface
and at the interfaces of solids. The large
resonance width and depth dependent proton
energy within a thick target lead to the
emission of J-ray quanta whose energles are
also depth dependent. Using a large volume
Gae(li) detector clearly separated J-ray peaks
corresponding to the carbon layers at diffe-
rent depths were obtalned. The shape of the
cross section in the vicinity of the 457 keV
resonance was calculated by means of the one-
-level formula of R-matrix theory. Using this
calculated resonance shape and a thin carbon
target as a reference standard counts were
converted to absolute quantities of carbon
atoms per cm2. Our results show that this
reaction can be applied to determine carbon
depth profiles by a single measurement with-
out change of incident energy.®

19 Jormcr U.B., Bamer II.M., KupmEuenxo B.B., Xomsumx A.®. JHCGOEPEHIMAIGHHE

CEIEEMI B PEAKIMM '%C + J —»p + n +

C nmomomen mefysROHHOR KaMeDH B MATHRTHOM
noxe H& NYYNEe TODMOSEHX J-KBAHTOB ESMEDOHH
mpe ] oe‘tom B C.O.A. IPOXYKTOB

264y —» pn+19B A SHepPTeTHIeCKHX
m-repmon 3440, 40-50, 50-60, 60-75, 75-100,
100-150 MaB.

KatecTBOHRO pe3yAbLTATH NOATBEPXIANT CIOpa-—
BeLIMBOCTEh KBAasSEXeRTPORHOR MOXemw AJI IpoMe-
xyrowsoR odmacTE sHepraft.

29

"0, fxepman fusuza, 35, 810-813

Differential cross section in c.m.s. of
the reaction products from 12C+I 4—-p+n+1OB
in the energy intervals 34—40, 40-50, 50-60,
60-75. 75-100, 100-150 MeV were measured by
means of a diffusion chamber in a magnetic
field exposed to the bramsstrahlung J-ray
beam. The results confirm qualitatively the
validity of the quasi-deuteron model in the
intermediate energy region. *



20 Wright M.C., Roberson N.R., Weller H.R., ®illey D.R., Halderson ».

PROTON CAPTURE IN THE 19, MeV REGION OF '20.

2823-2826

KpuBkie BHXONA DEaxIEH 11B(PJ)‘ZC A
J-KBaHTOB, BeIyIEX K OCHOBHOMY, OEDBOMY A
TpeThbeMy BO3CYXIEHHHM COCTOSHESM KOHETHOTO
Ampa, maMmepeHs moX yraame 60° m 90° B odzac-
T8 BHeprmit Ep=2.9—4,6 MaB ¢ marom 100 R?P;
OTMeyaetrcd, UTO DOocleNHEe HaHHHe mo (W, % °)
pacCedHED DONTBepAIaMT faxT CymeCTBOBAHEA B
Ape '“C H30CHEHOBO-CMEMAHHOTO JydyerTa CO-
cTofxuit BONMIE sHeprmr 19.5 MaB. Pacuerd B
paMxax o0oJouedHOd MOZeNm, KOTODHE YCIIGNHO
ommcupapT (W,0') aHHMe, IPEeJCKA3HBADT 3a-
MeTHHIT obdexT B 13-xaaane. OzHaxko B TOJY-

YeHHHX HAHHHX IJIA }-KaHa.na IIpECYTCTBHE TaKEX

cocToAHER! He OCHApDyXeHO.

Phys. Rev., 025,

The 60° and 90° yield curves for the
11B(p,1)120 reaction have been measured for
Ep=2.9 to 4,6 MeV in 100 keV steps for jJ
rays leading to the ground and first and
third excited states. Recent Cﬁ,il) deta
suggest the existence of an isospin mixed
doublet near 19.5 MeV in '2C. A continuum
shell mode)l calculation which successfully
describes the (?,13') data predicts an ob~
serveble effect in the )., channel. However,
no evidence for these states is found in
our 13 data. %

21 Weller H.R., Hasen H,, Manglos S., Mitev G., Roberson N.R., Blatt S.L.,
Hausman H.J., Seyler R.G., Boyd N.R., Donoghue T.R., EKovash M.A.,

Bacher A,D., Foster C.C.
OF 12

CeqeHHEe DeAKIAR 11B(p.})lzc, B KoTopoft
KOHeyHoe Axpo “C ofpas3yeTcd B COCTOAHHAX C
SHeprue#t Bo3Cy®RIeHEs okxoio 19 MaB, HamepeHo
Opy yrie Bﬂao=60° VI TPOTOHOB C 3HEDPTHAMH
oT 23 no 60 MaB. YruioBHe pacmpelesieHRA cCede-
HI ¥ QHAMIUPYRAIMX CHOCOCHOCTel HM3MepeHH
npu sHepruy E =28.7 MaB. Cevenma peaxymit

B(P.}0'1)12 M3MEPEeHH T ena0=60° B 00—
Jacta sHepruit E =8-60 MaB, yrsomue pacupeie-—
Jenust - upe E = 14.5, 17.0 7 28.7 M=aB. Jau-
HHE CPAaBHWBAKTCA C DE3YJAbTATAME DACYETOB
IpAMOTO 3axBaTa, B KOTOPDHX B CJyuae Iepexo-
IOB B OGJACTH SHeprui#h Bo3CyxneHma 19 MsB ko-
HeYHHe COCTOSHUA DAaCCMATPHBAJNACEH B KAK CBA-
3aHHHE ¥ KaK HeCBA3AHHHe COCTOAHMA. ONHCHBAa-
€TCA Mpouelypa pacdeToOB IpAMOI'O 38XBATa LA
oIyvyas HEeCBA3AHHHX KOHEYHHX COCTOoAHER., 00—
CYXIaeTCA BOSMOXHOCT: BO3CYXRIeHEER cocTosmuit
TETaHTCKOTO PE3CHAHCA.

30

PROTON CAPTURE T0O BOUND AND UNBOUND STATES
C. Phys. Rev., C25, 2921-2934

The cross section for the 11B(p,1)120

reaction leading to the 19 MeV region of
bas been measured at 01.b=60° for E

of 23 to 60 MeV. Angular distributions of
crogs gsections and analyzing powers were
measured at E,=28.7 MeV. The ' 'B(p,J, 1)
120 cross sections were measured at 8iub=
=60° for E_ of 8 to 60 MeV, with angular
distribution measuremente at lp of 14,5,
and 28.7 MeV. The results are compared to
direct capture calculations which, in the
cage of transitione to the 19 MeV region,
treat the final state as both a bound and
unbound state. The procedures for calcule-
ting direct capture to unbound final states
are described. The possible existence of a
glant resonance state is discussed. ¥



22 Collins M.?., Manglos S., Roberson N.R,, Sandorfi A.M., Weller H.R.,

COBRRECTIONS TO THE
Phys, Rev., C26, 332-338

Ocymecmemi .u:sa He3aBACEMHX M3MeDeHHS
peaKEE B(p.l )% B oaacre sHeprud Ep-
=b~14 MaB. OGa E3MepeHEA HAXONATCA B XOpO-
MeM COIVIACHE IPYI' ¢ OPYT'OM H YKA3HBADT HA
TO, 9TO OPEHIYUMe Pe3YJIBTATH COLEPEAT ‘
omHOKy. HomHe 3HAYeHW: LIA J, CedeHEA peax-
oAE, ONyCJIMKOBAHHHe B HacToAmel padore,
OO3BOIART PA3PENHTH HEKOTODHE CYmMECTBYIEE
IPOTHBOPEYHEA. JTH BHBONH OOCYXIADTCA.

23 Toronct U.B.,

Bosiomyx B.J., Kmpmuenko B.B.,

MB(p,7,)1%c OROSS SEGTIGN AND ITS IMPLICATIONS.

We have performed two independent measure-
ments of the 11B(p,]°)120 reaction over the
energy range of E =5-14 MeV. The two measure-
ments are in good agreement with each other
and indicate that the previously accepted
results are in error. The new values for the
,o cross section reported here resolve seve-
ral outstanding conflicts. Thelr implica-
tions are discussed. X

Xopaamx A.Q. KOPPEIAIMOHHHE

SOTEKTH B PEAKIMM +'2¢ —» pn+of+614 B ORIACTH ITPOMERYTOTHHX SHEPTVA.
Yxpamrckud Jusmyecymit KYDHAT, 10, 1465-1469

Ha ny4xe TOPMOSEHX J-KBAHTOB C MAKCEMAJb—
Hol sHeprEeft mo 150 MsB c¢ momomen mEddy3HOH-
HOR KaMepH B MATHETHOM IoJe namepenu TOKHOE
CeUeHHE pEeaKIHH 1+ —» p+n«o(+ Li oT mopo-
ra no sHeprmE 150 MsB, OTHOCHTEJNHHHE BHEPTHH
# YTJIOBHE pacHpeliesieHmd MPOAYKTOB LA SHep—
reTEYeCcKMX mHTEpBaNOoB 32-50, 50-75 m 75-100
M3B. 3JxcnepEMeHTAJBHHE HAHHHE HHTEPOPETHDY-
DTCA B DAMKAX MOJIEJE IApHOI'O morvomeHda ¢o-
TOHOB. YCTAHOBIEHO, 4TO peaKmwi OpPOXOOHT B
2 CTAmM® ¢ o0pa30BAHEEM n-D NApH ¥ ALpa

B BO3CYROEHEOM COCTOSAHMH C €r'o IocJje-
IYRITEM pacnanoM Ha od-9acTHIY B ANpO 6L1.

The total cross section for the reaction
I+120 -7p+nva(+6Li in the energy range from
threshold up to 150 MeV, the relative ener-
gies and angular distributions of the pro-
ducts for the energy intervals 32-50, 50-75,
and 75-100 MeV have been measured using the
beam of bremsstrahlung J-quanta with and-
point energy 150 MeV. Experimental data
are interpreted in the model of pair absorp-
tion of photons. The two-step reaction with
the formation of n-p pair and excited nuc-
leus 'OBX and its following decay into ol-
~particle and 6Lj. nucleus has been found
out,

24 Wender S.A., Weller H.R., Roberson N.R., Tilley D.R., Seyler R.G.

NEUTRON CAPTURE IN THE GIANT RESONANCE REGION OF 12N,

Peaxumsa 14N(n,) YN mccamenmosara B 06-
Jacte sHeprz# oT 5. 6 zo 13.0 MsB. Jamine
BRIBYaRT (YHKIMD BO3CYRIEHRA, HIMEPEHHYD
s yraa 90° ¢ marom 200 K3B ¥ ceMb YTJIOBHX
pacopeneyieHult. JlaHHHe OO YIJIOBHM pacmpelme-—
JICHEAM XODOMO COTNACYRTCA C Pe3yJbTaTaMH
feHOMOHONOTHIECKAX DACIETOB B DaMKax Ipa-
MoR-noaympsmot Momexn®. He mOTPedoBANOCH
OPABIEYEHEA Nepexonop mHof mpHponmu, 4eM E1
RAA ONECAHEA NONYYEeHHHX IAHHHX. JHEpPreTH—
YeCKAA 3aBACHEMOCTH CEYEHMA OKA3HBAETCA BECh~
Ma GaEsKOR K AHANOTEYHOR 3ABECHMOCTE IS

31

Phys. Rev,, C25, 89-96

The 14N(n,)°)15N reaction has been studied
over a neutron energy range of 5.6 MeV to 13
MeV. Data include a 90° excitation function
measured in 200 keV steps, and seven angular
distributions, The angular distribution data
show good agreement with the results of a
phenomenological direct semidirect model cal-
culation. No non-E1 radiation is required to
account for these data. The cross section as
a function of energy is similar to the
1"N(p,) )1 0 reaction and different from the

C(p,] ) 1oy reaction. These differences can



peaxumy 14N(p,)o)ﬁu. HO OTJIMIAETCHA OT
3aBHCUMOCTY OT SHEDPI'HM CeYeHHA DeaKiHu
14C(p,)o)"sn. Nlokasano, 4TO 3TH Pa3JHIHA
MOTYT OHTh NIOHATH B DAMKAX MPENIONOXSHMA
© PAMYHHX 3HAYSHUAX K30CIMHA COCTORHHN,
33cesiieMHX B KAxOolt peaxumd.

be understood in terms of the different iso-
spin states allowed in each reaction. =

25 Jury J.W., Berman B.L., Woodworth J.G., Thompson M.N., Pywell R.E.,
McNeill K.G. PHOTONEUTRON CROSS SECTION FOB '’N. Phys. Rev., C26,

777-788

QoTOHe#ATPOHHHE CEYeHmA, BRADYANINEE BRIAIH
OT 3MHCCHME OIHOI'O B IBYX HeltTpoHOB, InA ANpa
oy H3MEPEeHH B OGJIACTH 3Hepruit BO3CYyRIEHHA
oT mopora {10.8 MaB) 1o 38 MsB OpM mCOONB30—
BaHMM MOHOSHepreTHdeckuxX POTOHOB, HONYIEHHHX
IPY AHHETHIMIMA Ha JieTy OCHCTDHX NO3HTPOHOB.
B oGnacTe sHepruit or 16 no 30 MsB oGHapy=med
OueHb UMpoxuit T¥NOSBHER rETaHTCkul pesoHaHC
C MAKCHMYMOM (J,ntot) CeIeHmA mopAmka 11 MOH
np¥ 3HepTmy 23.5 MoB. BeyM9YMHH yCpeIHeHHHX
SHepruit HeTpPOHOB CBUINETENLCTBYWT O TOM, 4TO
¢ ypoeHet, BoaCymuaemux B odyacTd Hmme 15 MaB,
paclamH EOYT B OCHOBHOE COCTOAHHME SIpa ,
TOTHA KAK B3 OCJACTM TMI'AaHTCKOI'O De3OHaHca -~
B BO3CYRIEHHHE COCTOAHMA. CpaBHeHHe C JIaHHH-
M! 1O CeveHWsM peaximit 3axXpaTa YacTHE CBHOE-
TEJHCTBYET O TOM, 9TO MHOIOYACTHIHO-MHOI'OIH—
poyHasa mHTepdepeHIHA BEPOATHO OKA3HBAET BIMA-
HYE HA XApaKTePHUCTHKM XOpOWNO BHPAXEHHOH#
CTDPYKTYDH, Hadimmuaeweftca B (J,n) ceveHMM BH-
we dHeprmy 16 MaB. CpaBHeHHe C pe3yJAbTATAMA
IIOCJIETHEX OCGOJIOYEYHO-MOLENBHHEX PACYETOB BH~
ABIAET XOpollee COrylache IJIA CJIy4ad HCIOJIB30-
BaHMA NOTeHumAta TadakuHa, & -CAI H OOMeHHO-
ro cMeumBaHMA Conepa, 4TO CHJIBHO Kon%gacrzggnf
C COOTBETCTEYKUMME IgHHHMM IJA Anep ~“C @ ~'0,
CpaBHHRARTCA TaKKe IIOCJHEIHAE IAHHHE MO geqeﬂn-

Photoneutron cross sections involving the
emission of ope and two neutrons from 1
bave been measured over the excitation ener-
gy 1lnterval from threshold (10.8 MeV) to 38
MeV using monoenergentic photons from the
annihilation in flight of fast positroms. A
very broad giant dipole resonance extending
from about 16 to 30 MeV was observed, with
a maximum ("ntot) cross section of about 11

‘mb at 23.5 MeV. The magnitude of the measured

average photoneutron enexrgles shows that most
of the strength below 15 MeV decays to the
ground state of 14N, whereas most of the
strength in the giant resonance decays to
excited states. Comparison with particle-
-capture cross-section data indicates that
multiparticle-multihole interference effects
probably account for some of the pronounced
intermediate structure observed above 16 MeV
in the (J,n) cross section. Comparison with
a recent shell-model calculation favors the
use of a Tabakin potential over a S-function
force with a Soper exchange mixture, in mar-
ked contrast with recent corresponding re-
sults for '°C and 170. Features of recently

measured photoreaction cross sections for the
120. 130, 1“’N, 15!!, 160, 170. and 180 nuclei

AM doTopeaxumit LA Anep 12¢ 13q, My , are compared as well, ®
16 17 18
0, 0= **0.
26 Schoch B.,, GOringer H. EXCITATION OF TEE (93/2)'1 HOLE STATE IN THE

180(7,0)"%0 RECATION. Phys. Lett.

ﬂnfgepeuunaxsnue ceveHuA (J,n) DeaAKURE A
Anpa "°0 HaMepeHH B oGJNACTH SHEpPIHE $OTOHOB E]=
=60~160 MaB mud odmacTu 3HeprEid BO3CYMISHWA 0C-
TaTOIHOTO AXpA Ex=5—9 MaB. OGHapy=xeHO, 49TO IIA
OGQIBIEX HepEelAHHHX HMIYAbCOB OTHOMEHEE R ILAA
nepexanop '°0(J,8)%20, - X ®0(7,n.)1%0 sme-
JHTEJLEO IPeBOCXONAT 3HAYeHWe 2, oNpeleldemoe
YHCJAME 3alloAHEeHHA COOTBETCTEBYNEX HOACCONOYEK.

32

11-14

In the excitation energy regiom 5« &‘9
MeV of the residual nucleus differential
(¥,0) croes section on 18g bave been msasu-
red for photon energies 60« !,‘160 MeV. For
bigh momentum transfers the ratio R for the
transitions *%0(y,0)%%0;,,_ anda o(z,n 350
exceeds considerably the valus of 2 expected
from the occupstion numbers of the corres-
ponding subshells. ™



27 Carlos P., Beil H., Bergére R., Berman B.L., Lepr8tre A., Veyssidre A.

PHOTONBEUTRON CROSS SHCTIONS FOR OXYGEN PROM 24-133 MeV,

4378, 317-339

MuHrm3nBHHE DapHEadbHHe PoToHeR TpOHHHE
cevemms O(J,10,...)26(), 2n6) y a Taxxe
IOMHOE (OTOHEATDOHHOE CedsHHe (Ey) =
ze(y,m .o.) nag ampa 160 mamepemu o
nomomm MOHO®HEPreTAIeCKEX QOTOHOB B OGMAC-
TH SHepTER BHlle I'MT'aHTCKOTO PE30HAHCA M HE-
Xe MeSOHHHX IOpOroB. CpaBHEHHE C IPYTEME
JaHHHMM BHARIAET LOMEHEDYRIYD DOJIE Opouec-
coB (J,pn) B HcclemopanHoff ofiaacTm sHepru#t,
a CIeloBATEeNEHO, BAXHOCTE MEXAHE3IMAB HOTJIO—
meHBA $OTOHOB CKOPPEJMPOBAHHHME OPOTOH-Hel-
TPOHHHME DIAapaME B Anpe. TaxkuM odpal3oM Ao-
CTETHYTO YAOBIETBOPHTENHHOE COIVIACEE NAHHHX
C IpenCKASAHEAMM COBDEMEHHO# BEepCHE KBa3E-
neftrporHo#t Teopmm. OmpeleseHHOE B OCJACTH
sHeprEf mo 140 MsB noumoe $oToHeRTpoHHOE HH-
TerpagbHOe CcedeHme cocrasiier 0,67+0.07 or
3HaUeHH, NPENCKASHBAEMOT'O IPABRIOM CYMM
Tomaca-Peltze-KyHa.

" 28 Bothiexonckaf#t B.B., Hmroxenro X.M., Iomos C.T., Poraes B.H.,
AMEKTPOBOSEYXIEHE AITPA
BTOPMYHHX YACTWI] HA COBIIAIEHWAX.

Lenranonme E.IIL.

VMamepeno ceverme 4 6/d E A4 E, 45,
16

B peaximk ' -O{e,e’c), Ime ¢ - 3apaXeHHHe
YACTHIH. OKCIHEPUMEHT IPOBEfieH C IIOMOWED Me—
TOOEKE CBEPXTOHKO# BHyTpeHHeR MumeHM B WIeK—
TPOHHOM HAKONETeNe. PermCTPMpOBANACH COBIA~-
IEHEA C BTODHYUHHME YACTHIAME, RHIETAKMEMHA
BIONEL MEPENAHHOTO MMIYILCA B B IPOTHBONOJIOR-

Nucl. Phys,,

The inclusive partial photoneutron cross
section G(J,Mn...) and ©(J,2n...) and the
total photoneutron cross section 6( >(E1) =
p,‘e(’-‘-“--- $) for 180 have been measured with
monoenergetic photons in the energy region
above the giant resonance and below the me-
son thresholds. Comparison with other ‘data
shows the dominance of the (J,pn) process
in this energy region and thus underscores
the importance of the mechanism of photon
absorption by a correlated photon-neutron
pair in the nucleus; thus, satisfactory
agreement of modern versions of the quasi-
deuberon theory with the data has been ob-
tained. The measured integrated total pho-
toneutron cross section up to 140 MeV is
0.67+0.07 TRK sum-rule units. ¥

Tonopkos I.K.,
80 C PETVCTPAIME! SIEKTPOHA M

IMucema B EOT®, 35, 299-301

The cross section _d46/d EedS?.
for the reaction 16
the charged particles has been measured.
Experiment has been performed using the
electron store with superthin inner tar-
get. The coincidences with secondary par-
ticles emitted along the momentum transfer

el E, 4R
0 (e,e'c) where c are

HOM HanpaBleHEH. x and in opposite direction have been regis-
trated.
29 Kettner K.U., Becker H.W., Buchmann L., Gdrres J., Kréwinkel H., Rolfs C.,

Schmalbrock P., Trautvetter H.P., Vlieks A.
Z. Phys., 4308,

STELLAR ENERGIES.

Peaxim 3axsara 4He(1zc 1)160 (Elz =1,34-
%,

1,.38 MsB) m ympyroro paccemmﬁ 1‘30)
4He (Eﬂ. w.=1-44-3.38 MsB) mCCJMenOBAHH n?n
ECHOME3OBAHEH HHTEHCHBHOTO IyYKa HOHOB

¥ mamesdoff OKEA CHCTeMH rasoBoft “He MumeHm

o pemupkyummEefl. [poEHTEIPEPOBAEHHE IO yI-
JAM BHXOMM J-KESH™OB IOJYUEHH C IIOMOIBD EBYX
GXMSKO PACICTONSHHHX NaI(T1)-KPHCTALIOB X
oporaxeHHOR wmerm. JjA IOZABRCHMA HEBABECA-
mero OT BpeMeH: JoHA HCUOOIH30BANKCE LIACTH-
YeCKHe NOTOKTODt Goapmoft mromanm. Hadinnexme

m™E *me(1%c,)) "0 REACTIN AT

73-94

33

The capture reaction 430(120 )’)16

(E n.=1-34-3.38 MeV) as well as the elas-
tic scattering process 4Be(120 120)4He
(Ec.n._1.4-l¥-3.38 MeV) have been investiga-
ted with the use of an intense beam and
a windowless and 45e recirculating gas tar-
get system. The measurements involved two
large Nal(Tl) cryetals in close geometry-to
an extended gas target, whereby angle-integ-
rated J-ray yields were obtained. A large
area plastic detector was used for the sup-



XACKAIHHX J-IepeXoNoB OCYUeCTBILAIOCh C Io—
MOIbY TEeXHUKE coBmnameHm#t. Coodmaercda o pe-
3yJABTATAX M3IMEPeHmA AGCOWTHHX CedeHud.
TeopeTHYeckoe omMCaHHe QyHKUMH BO3CYyRISHHA
19 J-IepexoloB B OCHOBHOE COCTOSHEE NOTpe—
dopasio OpusieyeHud kax E1, tak ¥ EZ amumi-
TyI 3aXpaTa, MMEKIMX OIWHAKOBO OOJBIOE 3Ha-
yeHHe TPM 3aNAHHHX 3HEPIWAX. ITO 06CTOATE-
JBCTBO NPABOIUT XK cymeCTBegxoqunoSp?gTaHnn
aBesmHolt ckopocTr TopeHua “He( c,))'°0 =,
CJeIOBATEJBHO, HesaeT AOpO -0 ITOMMHHDYKMIIM
OPOIYKTOM B KOHIle LMKJIA BHI'OPaHEA TI'eJHd B
MACCHBHHX 3Be3IaX. II0kasaHo, YTO B BHXOIE
34XBaTa Ha YpOBEHb NpHE SHepraw 6.92 MsB
IOMVHUDPYET BRJAJL HPAMOI'O MEXAHW3Ma 3aXparTa,
BCJENCTBHE Yero STOT BHXOL UIpPaeT He3HaUH-
TeJIBHYO POJIb NIPY 3BE3IHHX SHEPI'mAX.

30 Goringer H., Schoch B., Luhrs G.

GIANT RESONANCE AND PION THRESHOLD. .

HoBad Bpema~-IpoJIeTHas YCTAHOBKA CO3HAHA
A usmepenult middepemmatsHEX ceveHult (J,n)
peakioift AIA MACKPETHHX KOHEIHHX COCTOAHHM
JeTKUX Aep B o6jacTy 3Hepradt fOTOHOB MEEIY
TUTAHTCKAM PE30HAHCOM ¥ IMOHHHM IOODOI'OM.
Yron permcTpaim¥ HeXTDPOHOB On momer Hempe-
DHBHO M3MeHATBCA Mexmy 0° u 150°, BoamomHH
HONOJHUTENBHHE H3MepPeHEA LJIA ymiorB 175 =
180°. lpencramneHH IufepeHIMATLHHE CEUEHEA
peaxum '0(J,n,)1%0 n1a Ey=60 MoB (On =
=40-149°) m mn O =90° (Ey=60-160 MsB).
Pe3yabTaTH, O0BeIMHEHHHE C COOTBETCTBYKIMMI
(},po) CevyeHHAMH, CBUNETEJLCTBYWT O LOTVIOme-
HEY BHCOKOSHEPTETHIHHX (OTOHOB HeRTpOH-Ipo-
TOHHHMHM IaPaMH.

_pression of time-indepepdent background. A
search for cascade J-ray transitions was
carried out by coincidence techniques. The
measurement of sbsolute cross sections is
alse reported. Theoretical fits of the exci-
tation function for the groundstate J-ray
transition require E1 as well as E2 capture
amplitudes, which are of equal importance

at stellar emergies. This result increases
significantly the stellar burning rate of
“1e(126,7)"%0 and 1eads to 190 as the domi-
nant product at the end of helium burning

in massive stars. The observed capture yield
to the 6.92 MeV state is dominated by the
direct capture mechanism and plays a small
role at stellar energies. ¥

THE (J,n) REACTION ON '©0 BETWEEN
Nucl., Phys., A384, 414-448

A new TOF facility has been built for
measurements of differential (J,n) cross
sections to discrete final states of light

’nucle.i in the photon energy range between

giant resonance and pion threshold. The ob-
served neutron angle Gn can continuously
be varied between 0° and 150°, and additio-
nally measurements at 175% end 180° are
possible. Differential cross sections for
the reaction 160(),::0)150 are presented for
E)=60 MeV (40°< @ £ 149°) and for ), =90°
(60 Mev< E, £160 MeV). The results, combined
with the corresponding (},po) cross sections,
indicate an absorption mechanism of high
energy photons by neutron-proton pairs. ®

31 Bangert K., Berg U.E.P., Junghans G., Stock R., Wicnhard K. CHARGERD

PHOTOPARTICLES FROM THE 'O

IMHECCHA 3apAXEHHHX forovacTER H3 OCJACTH
TEATAHTCKOTO E1 pesoHaHca Axpa 0 #ccJenoBaxa
Ha SJIEKTPOHHOM JEHe#HOM yCKODHTeJe YHHBEDCH-
TeTa B lecceHe OpPE K3MeHEHNM MAKCEMAIBHHX
sepraft TopMOaHOTO HITYUeHEA OT 24 &Ko 32 MaB.
[lpm mecTm yTiaX KEMeDeHH CIeKTDH IPOTOHOB,
RefiTpOHOB, TPHTOHOB E o{-3acTEU. B NMPOTOHHOM
KaHaje pacoaia OCHADYXEHH CHWIbHHe HepeXolH B
BO3CYXRLEHHHO® COCTOAHAA AXpa ?N. Yraomue pac-

mpenelieHns; fefATPOHOB ¥ TPUTOHOB ABAANTCA GUHS-

KEME K HI0TDOIHEM, B o6xacT® eHeprmift rurair-
croro E1 peszonasca onpeqeqﬁfn ceveHmsa peaxumit
180(1.t°)15N 4 180(7.«(3) C. Y3 maHHMX ©O

O GIANT RESONANCE. Nucl. Phys., 4376, 15-28

Emigsion of charged photoparticles from
the 180 glant E1 reascnance region was inves-
tigated at the University of Giessen elec-
tron linac at bremsstrahlung endpoint ensr-
gles of 24 and 32 MeV. Spectra of protuna,
deuterons, tritons and o{-particles vere
measured at six angles. Proton decey shows
transitions to excited states in 'N. Deute~
rons and tritons have a nearly irotropic an~
gular distribution. The "20(J,t,) 7% and the
853, %) MC cross sections ire determined
in the giant E1 resonance rerion. ¥1 and B2
180(},c13)140 cross sectiops ~~e derived from



JOJIOBHM pachpeneeHRAM nongqeﬁu El m E2
BKJIANH B CEUeHHEe DeaKImi 1 O(}.°(o)14C.

the sngular distribution measurement. =

32 Norum B,E., Hynes M.V,, Miska H., Bertozzi W., Kelly J., Kowalski S.,
Rad F.N., Sargent C.P., Sasanuma T., Turchinetz W., Berman B.L,

INELASTIC ELECTRON SCATTERING FROM '°0.

BHIIOJIHEHO MCCJEINOBaHHE HEYNpyT'or'o pacced-
HUS WIEKTPOHOB C BO3CYRIECHUEM HE3KOJEeXAITX
cocToAHMl NOJOAMTENBHOR YETHOCTH B Ampe 180.
JKCHIEePMMEHTH OXBATHBAJA OOJACTE NepeNaHHHX
mrysscoB oT 0.6 mo 2.7 @epmn'1. ILna oByx
HamEx 0%, Tpex Hmmox 2 ¥ Tpex mmmmx 4%
BO3CYRIEHHHX COCTOSHMA onpenesieHH dopMpaxrTo~
pH. llocuie aHaym3a NaHHHX B paMKax npelcTas-
Jeunsa Pypre-beccesad OHIM NOJYy4YEHH ILIOTHOCTH
nepexonos LA 2% # 4% Bosdymmewmt. [Ipomeneno
CpaBHEeHEEe JAHHHX C IPeNCKABAHMAMY pa3JIIYHHX
TEOPETHYECKAX pacyeToB, OCHApyXeHo, 4TO B 00
meM CoIJIacue ABIAeTCA BeCchbMa cJaduM. Moless
COCYMWECTBOBAHEA OnJa ACIOJNL30BaHa LJIA pasle-
JIeHmsT U3MepeHHHX GopMPaxTOpoB HA ONHOZHAYHHE
¥ KOJUIEKTHMBHHE COCTABJIAKIME, KOTODHE CPaBHU-
BaJUCH C AHAJOTMYHHMM BeJMUMHAME IJIA ANep
160 Hu 170. PesyssTaTH asamysa CBUINETENBCTBY-
KT O TOM, 9YTO HMCIOJIBH30BAHHAA MOIGJNP ABIAETCA
OOJMEe3HHM IPHCJIEEHMEM, B DaMKAX KOTODOT'O MO-
¥eT OHTBH JOCTHTHYTO NOHMMAHHE CTPYKTYPH M30~
TOIOB KHCJOpoNAa. B TepMEHAaxX yrasauHo#l Momesm
OHM OOMY4YeHH M TUIOTHOCTH IIepPeXOIoB.

33 Gorres J., Rolfs C., Schmalbrock P., Trautvetter H,P., Keinonen J.

Phys.Rev.,025, 1778-1800

Inelastic electron scattering from the
low-1ying even-parity atates of 18O has been
performed. The measurements span a range in
momentum transfer from 0.6 to 2.7 fm~ '. Form
factors have been determined for the two
lowest O* excitations, the three lowest 2t
excitations, and the three lowest 4% excita-
tions. Transition densities for the 2% and
4% excitations have been obtained from a
Fourier-Bessel analysls of these data. Com-
parisons were made with the predictions of
various theoretical calculations and the
agreement was found generally to be poor. A
coexistence model was used to decompose the
measured form factors into their single-par—
ticle and collective components, which in
turn were compared with their counterparts
in 16O and 170. The results indicate that
this model provides a useful framework with-
in which to understand the structure of the
oxygen isotopes. Transition densities also
were obtalned within the context of this
model. ¥

SEARCH

FOR LOW-ENERGY RESONANCES IN 2'Ne(p,))%2Na aND 2ZNe(p,’)2’Na. Nucl. Phys.,

!}.§2’ 57'75

Pearapm < 'Ne(p,J)22Na 7 22Ne(p,¥)2 Na mc-
CJIeIOBAHN B odJacTr sHeprmi E_(11a6)=70-355
k3B. HeoH, odoralleHHHR H30TOIOM 215e 10 co-
nepxasma 91% z E3oTOmOM 22Ne - IO 99%,peump-
KYXEDOBAA B TA30Bof CHCTeMe IEPEMEHHOTO JaB—
JeHEA THna craTEIeckoff kBasmrodeuHof CBepx-
3ByKOBO#t peaxTmeHOM crpyE. A peaxmmm °Ne
(p,l)zaﬂa OoOHApYXeHH HOBHE pEe30HAHCH IpH Epz
126,272,291 n 352 kaB. PesoHaHC NIpHE SHEPIMHR
291 k3B COOTBETCTEYeT HOBOMY HECRBAZAHHOMY CO-
CTOAHED B fIDe °2§a, 1A BCeX Pe3CHAHCOB IPE-
BOJATCA SHEPIEE BO3CYyRIEHHA, IADHHH ¥ CHJN,
amayenms JT, a Takxe cXemd J-pacnanos. Ioy-
qeHa Takxe MHPOPMADHESA O HH3KOJEEANWX YPOBHAX
ampa 22a. B pearmmm 22Ne(p,J)23Na He oOHapy-
XeHO 9 E3 OXEISEINXCA PE30HAHCOB. JIg HX CBI
@) ycraHORTEHH BEDXHRS Hpefe. 0CCYRIADTCH

35

The reactions 21Ne(p,])2zﬂa and 22Ne(p,])

a  have been investigated at Ep(lab)=
=70-355 keV. Neon gas enriched to 91% in
21Ne and to 99% in 2 e was recirculated in
a differentially pumped gas target system
of the extended-static and quasi-point su-
personic jet type. For 21Nq(p.1)22Na, new
resonances were found at Ep=126,272,291 and
352 keV resonance corresponds to a new un-
bound state in Na. Excitation energies,
J-ray decay schemes, resonance widths and
strengths as well as J assignments are re-
ported for all the resonances. Information
on low-lying states ip 2240 is also obtei-
ned. Of the 9 expected resonances in 22No
(p,’)aBNl nope has been obeerved. Upper li-
mits on their GJX strengths are presented.



KAK acTpofu3mdeckue, Tak ¥ ANEPHO-CTPYKTYP—
HHE ACNEKTH NOJNYYEHHHX DEe3yJibLTATOB.

The astrophysical as well as the pucloar
structure aspects of the results are dis-
cussed, *

34 Woxaxos B.C., Homsxos 0.A., Omapop E.C., Imckapes M.M., Copemd B.M.,
Tyruit A.U., Napaar A.M. HCCIEIOBAHME PEAKIU 23u.(),}v). Apepuan

duamka, 35, 3-10

VlaMepeHO cevyeHHe YHOpyToro paccesHua foTo—
HOB B IMama3oHax sHeprmit 7-14 m 16-31 MsB
Ha sgpe 23Na. Iipn sHeprmwix 16-31 MaB nosyde-
HO cedeHue ANepHOTO pamaH-3fPerTa M HeEyupy-
TOTO pacceAHml QOTOHOB C 3aCeJleHHeM YPOBHA
2.08 MsB. (OdcyxneHme pe3YyAbTaTOB BHIIOJHEHO
B paMrax oCoJioyeuHo#l mMomesy. OumeHeH BRJIAN
DaVMIYHEX 06ONOYEUHHEY KOoHfuTypauw?t B gopma-
pOBaH}e I'MPAaHTCKOTO pe30HaHCa Ha Afpe 2ya.

Photon - 23Na nucleus elastic scattering
crogs section is measured in the energy ra-
nges 7-14 and 16~31 MeV. A%t the energles in
the interval 16-31 MeV the cross sections
are obtained for the nuclear Raman effect
and for the inelastic photon scattering
with excitation of the 2.08-MeV level. The
results are discussed within the shell mo-
del. The contribution from various shell
configurations to the formation of the

,mmtmwmmethnmhuz&aue&

timated, ¥

35 Anderson M.R., Mitchell L.,W., Sevior M.P., Kennett S.R., Sargood D.G.
RESQNANCE STRENGTH MEASUREMENTS AND THERMONUCLEAR REACTION RATES FCR
25ug(p,#)2°A1(1I1). Nucl. Phys., A373, 326-340

CWH pPe30HAHCOB B peaKIuy 2oug(p, %01
u3MepeHH B oCJacTH 3Hepruft EP=600-1730 K8B.
O0Hapy®eH DAl CYNeCTBEHHHX pacxoxneHmdl ¢ pa-
Hee ONYCJMKOBAaHHHMA NAHHHMM. U mponeccos
o6pas3oBaHua AIpa 26,1 B OCHOBHOM ¥ nepBoM
BO3CYRIEeHHOM M30MEPHOM COCTOAHEAX A oldJac—
TH TeMIepaTyp (0.5-10.0)x10% K PACCUMTaHK
CKOpPOCTE TepMOflepHHX peakiuit, [loymHe Cko~
POCTH CpaBHUBAWNTCA C pes3yAbTaTaME NX pacye-
Ta U3 CTATHCTHYECKA-MOIEJBbHHX cedeHml; o0Ha-
DY®EHO Xopollee corsacue Jaxe B TeX BHEpreTH-
YeCKUMX 06JacTiAX, B KOTODHX 3KCIePMMeHTaJbHHe
cedeHRA UBMeDAUMECH NJIA WMPOKO pA3HECEHHHX NO
SHEPI'WH pe30HAHCOB. XapakTep TEIUIOBOTO 3ace-
JeHEA BO3CYRIEHHHX COCTOSHEY Ampa 241 B
3Be3gHoR cpelie ofcyxnaeTcs IPH y4yeTe B Kaue-
CTBEe TEDMOMEIYNIEX IPOLECCOB KAK BJeKTDOMAT-
HATHHX NepPexoloB, TaKk B HEYNPyroro X cBepX-—
JUPYTOTO DPaccesHms IPOTOHOB.

36

The strengths of resonances in 25lg(p,l)
26A1 have been measured in the energy range
Ep=600—1730 keV. Several serious disagree-
ments with previously published results are
reported. Thermonuclear reaction rates are
calculated for the temperature range (0.5-
10)x10? K for production of 2°A1 in its
ground state and ip its isomeric firat ex—
cited state. Total thermonuclear reaction
rates are compared with those calculated
from statistical-model cross sections and,
even in energy ranges where the experimen-
tal cross section derives from widely spa-
ced resonances, the agreement is very good.
The establishment of a thermal population
of 2011 excited states in a stellar invi-
ronment 1s diecussed, with both electromag-
netic transitions and proton inelastic and
superelastic scatiering &s the thermalising
processes. ¥



36
GOLD STANDARD.

JHEPI'EA Iepexona B OCHOBHOE COCTOAHME C
YPOEHA Opy 5Heprak 6,13 MaB B Anpe 160 oIpe-
IeJeHA Kax E}=(6 129 266 + 54) @B. 310 3Ha-
YeHEe OCHOBAHO Ha Au cTaHmapre E] =
=(411 804.4 + 1,1) aB. HoBoe 3HavYeHEe pac-
ImpsAeT oGJACTh SREpPrEM, NepeKpHBaeMy® COoIVia-
COBaHHHM HAGOPOM HMPENM3KOHHHX KAJMCpAIMOHHEX
J-mmwlt, GasEpYHUMXCA Ha 30J0Te, KAK Ha
CTaHzapTe. JHeprws JoaHum 6.13 MsB upensapz-
TeJIFHO OmnpejeleHa B TEePMMHAX CTaHIapTa Mac-
COBOTO OyGJera. (00a 3HAUEeHAA COIVIACYDTCA B
npenesax ofbemmHeHHOR omMOKH.

Kax IonosHETEeNIBHAA NoJydeHa HekoTopasd
cIeXTpoCKonMdeckad uH@opMaimd o Anpe 26A1.

37
= 26 NUCLEI.

Cpemige BpeMeHa XM3HH T =23+3 ¥ 29+2

QeMToceK yporHelt npz sHeprmx 2.07(J ™ = 25,
= 1) # 3. 16(22,1) MaB X Al COOTBeTCT-

BEHHO H3MepeHH B peaxmuy “~Mg(p, N3 ¢
IOMOIBD MeTONA OCJAGJEHEA IOIILIEPOBCKOTO
clpATra. LA OTHOCHTEJNHHHX HHTEHCUBHOCTeH
H30CKAAPHIX E2 mepexomos 2.07(27,1) —~»
—» 0.23(0%,1) u 3.16 (25,1) = 0.23(0%,1)
M3B yCTaHOBRJNIEHH 3HAYEHWA COOTBETCTBEHHO
(3.640.7)% 1 (0.4440.17)%. CWIH MepeXomoB
CPABHMBANTCA KAK C XAPAKTEPHCTHEKAME aHANO-
TOBHX NEpPeXomOB B AIpax 26Mg(Tz= +1) &
2831(Tz= -1), Tak ¥ C pesyJbTaTami 0CoJoYed-
HO-MOIEJLHHX DacyYeToB.

38

137-140

3epKanibHHe JUEPEXOmH MOTYT OHTEH pasleJeHH
Ha "CWIRHYyD" ¥ "caalyp" KOMIOHEHTH. Buio mpE-
HATO OCHYHO NPEIMCHEATH MYJBTENONBHOCTE Elry,
E2;5 W My CRJMBHOR KOMOOHEHTE XK B11g,
B2y mm M1pg- caadof (IV - ®m30BeKTOD, IS -
H30CKAJAp). [IorasaHo, 4T0 nomodHAd Ipouenypa
OKA3HBAaeTCA NpHMEHEMO} JOANL B TOM CJIydae,
KOTZIA CHAA CREbHOE XOMIOHEHTH IPEeBOCXONAT
HEROTODNE DPeKOMEHNOBAHHHN mpemes IS CRIH .
CEACOR ROMIDOHeHTH. JuA nnxncrpanxn odcyxna—
prea B2 nepexoms 2% —» 07 B 26y,
26A1 x 81,0 IOMOMBLE pea.m llg(p ])26

Keinonen J.,Anttila 4., Luukkainen 4.
Nucl. Phys., A385, 461-473

De Wit P,, Bakkum E.L., Van der Leun C., Endt P.M.
- DECOMPOSITION CF MIRROR GAMMA-~RAY STRENGTHS.

37

Alkemade P,F.A., Alderliesten C., De Wit P., Van der lLeun C.
THE ENERGY OF THE 6.13 MeV J-TRANSITION IN '©

Nucl. Instrum. and Meth., 197, 383-3390

O RELATED TO THE

The energy of the ground -state transi-
tion from the 6.13 MeV level of 160 bhas been
determined as E,:( 6 129 266 + 54) eV. This
value is based on the 198Au standard of E, =
=(411 804.4 + 1:1) eV. It extands the energy
range covered by a consistent set of preci-
sion J-ray calibration lines based on.the
gold standard. The energy of the 6.13 MeV
line bas been previously determined in terms
of the mass—doublet standard. The two values
agree within the combined error.

Some spectroscopic information on
bas been obtained as a byproduct. *

26A1

ANALOGUE E2 TRANSITIONS IN THE

The mean lifetimes T =
of the 2,070(3” = 2% , T = 1) ana 3.16(2%.1)
MeV states in 6Al('l‘Z = 0), respectively,

- been measured using the Doppler-shift
attenuation method and the reaction 25Mg(p.])
26A1. The relative intensities of the iso-
scalar E2 transitions 2. 070(21,1) —» 0.23(0%,
1) and 3. 16(22.1) —» 0.23(0%,1) MeV have been
determined to be (3.6+0.7)% and (0.44+0.17)%,
respectively. The transition strengths are
compared with the analogue transitions in
%ug(1,= +1) and %O51(T = -1) as well as with
shell-model calculations. *

23+3 and 9+2 fs

TEE ISOSPIN
Phys. Lett., 113B,

Mirror J-ray transitions can be split into
a "strong" and a "weak" isospin component. It
has been normal practice to assign E‘IN.E?IS
or M‘IIV character to the strong, and E'IIS,
E2Iv or mIS character to the weak component
(IV = isovector, IS = isoscalar). It is argu-
mented that this procédure should only he ap-
plied of the strength of the strong component
exceeds the recommended upper limit for the
weak component. As an illustratiop we discuss
the 23 - 0} E2 transitions in “°Mg, 26A1 and
26g1. Branching and lifetime of the 26Al,



U3MEePeHN OTHONEHHA BETBJICHEA M BpeMA XM3HH
Lo YBOBHH 2%, T=1 npm sxeprmz 3.16 MsB »
©41. Kax oTHOWeHEE BETBIEHEA 3.16 —»
-—>O.23 MsB, 2% —» 07 (0.39:0.03)%, Tax =
BpeMs F®3HM Um = 4,9+1.2 feMTocex oxasHBa-
OTCA Ha NOPANOK BEJWIMHH MEHBUMMM 3HaTeHuM,
M3DECTHHX M3 NpeIHIyumx pador. [lodyueHHHe
3HaYeHuA. TPABOIAT K BeJMUYHHE S(E218)=0.641

+0.17 en. Baiicxonda. C nomompm A3BECTHHX E2
6

3.16 MeV, 22. T=1 level have been measured
with the Mg(p ]) Al reaction. Both the
3.16 —» 0.23 MeV 2} -» O} branching, (0.39+
#0.03)%, and the lifetime,Tm =4.9+1.2 fs,
are smaller by an order of magnitude than
the values known from previous work. The
present values yield S(EZIS) = 0,64+ 0.17
Wu. From the known B2 streogths of the ana-
logue transitions in 2Pug and 2651 their
isovector component is then obtained as

CWJI aHAJIOI'OBHX II€PeXOI0B B AIpax 26M8 n 26g3 b
YCTAHOBIEHH BEJIMIMHH KX M30BEKTOPHHX KOMIIO— s(xaIv) = 0.1440,28 Wu.
HEeHT s(EaIv)=O.1410.08 el. Baitcxonda.
39 Anttiila A., Bister M., Luukkainen A., Kiss A4.Z., Somorjali E. DSA MEASUREMENT

OF SHORT LIFETIMES IN 27 Al.

Nucl. Phys., A385, 194-203

BpemeHa ®M3HM WIM X BepXHHe OpeneJH IJIA
17 CBA32HHHX COCTOAHME ALpa 27A1 U3MEDPEHH B
peaxum 26Mg(p,])27Al IR sHepruit 1.4-2.2 MoB
C TOMOUB® METOHA OCJAGJeHWS IOITIEPOBCHOTO
cieura (DSA).C uespn 3PPEKTHBHOTO TOPMOREHUA
AlEp OTIAYM MUleHb M3TOTABIMBAJNACE HMILIAHTV-
POBAHUEM ALED 26Mg B TaAHTAJIOBY® HOLIOXKY. B
DSA-aHaN3€e HCHOOJb30BATMCE MeTOL MonTe-Kapio
¥ SKCIEpMMEHTAJIbHNE TOPMO3HHE CHOCOCHOCTH. B
meToLe MoHTe~Kapio yIVIH pacceaHHA MOHOB OTIa-
Yl PACCYATHBAMMCE C HMCOOMH30BAHEEM He ISS-
~reopuy JluHnxapra, llapda, lmorra, a norexmma-
Ja BaamvoreftcrmuAa Tomaca~depmm.

40 Ryan P.J.P., Thompson M.N., Shoda K., Hirooka M,

OF PHOTOPROTONS FROM °7A1.

Lifetimes of upper limits of 17 bound
states in Al have been measured using the
Doppler shift attenustion method applied to

26“6(?.1)27L1 reaction in the proton

energy range 1.4-2.2 MeV. For the effective
stopping of recoils, the targets were pre-
pared by implanting 2®Mg into tantalum be-
ckings. The Monte Carlo method and the expe-
rimental stopping values were used in the
DSA analysis. In the Monte Carlo simulations
the scattering angles of recoiling ions were
calculated directly from the Thomas-Fermi
interaction potential, rather than from the
1SS theory. ¥

THE ANGULAR DISTRIBUTION

Nucl. Phys. A389, 29-44

YrioBHe pacHpelefeHus IDOTOHOB M3 peaxinmt

7A1(],po) u 27A1(},p1)namepeuu B 00JIACTH

sHepruit IITP. Jl1a odemx pearimit oCHapyxeHa 3Ha-

YUTEeJbHAA aHW3OTPONMA, CBENETEJHCTEYOmAA O
nposBieHmy 3PPeKTOB MyJbTHOGIBHOX MHTephepeH—
m¥. Ha OoCHOBAHME DE3yJBTATOB AHAJNM3A MOBEIE—
HuA kOod{dmMmeHTOR NOMMHOMOB JlemaHIpa, TpuGImM-—
XAWUEX IAHHHE, IIONYYeHH OCHOBHHE 1p-1h KOHfm-

TYDal¥ DPEeaKliH 2741(),2,). a Taxke yCTAHOBIE-
HO NpUCIM3ETENbHOE CeyeHHe E2 KOMIOHEHTH cede—

HuA. OOHADY®EHO, UTO YIVIOBHE pacupelneseHAs
npoToHoB 3 peaxmt 27a1(J,p.) ® 27‘1(],p1)
K24YeCTBEHHO BeCchMa OJm3k® mo fopMe. OmHako
IpA yyeTe eIMHCTBeHHOR mpomexyTowHo#t KoHfmIy-

palEn OKASNBAETCA, UTO HEPBOE BO3CYRIEHHOE CO-
cromuze (2% ampa 2®Mg saceanerca mmccuett P3/o

IOPOTOHOB, TOIIA KAK OCHOBHOE COCTOAHWE
(0") sacessercs npezmwmeCTBeHHo amnccneﬁ Io/2
IIPOTOHOB ¢ cocTogaruit IIP ﬂﬂpa
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The angular distributions of the 27Al(},po)

d 27Al(].p,]) reactions were measured
over the DGR energy region. Both reactions
exhibit considerable anisotropy indicating
the effects of multipole interference. From
the behaviour of the fitted Legendre polymo-
mial coefficients the principal 1p-1h confi-
gurations in the 27A1(],p°) reaction were
investigated and an approximate cross sec-
tion for the E2 component deduced using jus—
tifiable assumptions. The sngular distribu~
tion of the 27A1(),p,) reaction if qualita-
tively similar to that of the 2781(2,p,) re-
action. However if only a single interned:l.nte
configuration is invoived it appears that the
first excited state (2%) of 26!5 is likely to
be populated by p 3 proton emission whereas
the ground state (07) is populated predomi-
nantly by 17/2 proton emission from the 27Al
DGR, *



81 Caeh I., Zoltay E., Mate Z., Somorjai E., Zolnal L. LEVELS OF 2Osi
FROM THE Mug(o¢ ,o¢ 2% aND ®Mug(o¢, ¥)°Cs1 RRACTIONS. Nucl. Phys.

Qéi! 43—56

QyHKIEE BOSCYRIECHES DPeaKIH 24I5(d.=<)24ug Excitation functions have been measured
ZaMepeHH OpE 6 YTJIaX B OGJACTE SHeprE# IO at six angles for 2'Mg(el,ol)2*ug up to B
E~4.94 MaB. JinA 19 De30HAHCOB BHIIOJHEH MHO- 4.94 MeV. Multi-level B-matrix analysis was
ToypoBHeBHit R-MaTpEunHE anams. Lut Cogee performed for nineteen resonances. More than
geM 10 pe30HAHCOB NOJYYeHH HOBHE 3HAYEHHA 10 of the determined spin-parities and other
CIMHOB,JeTHOCTe! X IPYTEX De30HAHCHHX Hapa- resonance parameters are new values. The
MeTpoB. OGIACTH 3HEPI¥A HCCJIeNOoBAHMA peaxiim 24!563(.1)2881 studies of Maas et al. were
24ug(o(,})2881 Maacom m mp. pacmupeHa 1o E= extended up to Ey=5.13 MeV. Resonance
=5.13 MaB. OnpenejyieHH CBJIN DE30HAHCOB H OT- strengths and branching ratios were deter-
HolleH®A BeTBJIEeHHA. NaMepeHHe YIVIOBOIO pac-— mined. The j-rsy angular distribution mea-
npeneeHas ]—xpaHTOB opE F = 3.79 MaB npuBeJO surement at K =3.79 MeV gives i';2+ value
K 3HaveHmAM J =2* I pe3oHaHca. [IposomuTca for the resonance. A comparison of the re-
CpPaBHEHEE De3YJbTaTOB, IOIYYeHHHX B DaIVIHMI-— sults obtained in different reaction chan-
HHX KAH&JNAaX peaximd, oUCYXRIAeTCA BO3MOXHOCTE nels 1s given and the possibilty of clus-
KJIACTEPE3aNMA HEKOTODHX RO3CYRLEHHHX COCTOS- terisation i% some excited states of 2851
Hu#l Aqpa “-si. is discussed.

42 Collins M.T., Sandorfi A.M., Boffmann D.H., Salomaa M.KE. EVIDENCE FOR

GIANT DIPOLE RESONANCES BUILT ON THE EXCITED PROLATE BAND OF 2851.
Phys. Rev, Lett., 49, 1553-1556

CoofmaeTrca O pe3yiabTaTax A3MEPEHHS 3aXBaTa Measurements of 1604120 capture in which
16O+1 Cé LI KOTOPOT'O Ha COBIHALEHHe ¢ ApaMy high energy j rays were detected in coinci-
orTnaus - S1 MeTeKTUPOBAINCE BHCOKOSHEpPIreTHI- dence with recoiling 2881 nuclei are repor-
HHe J-xBauTH. [loxasaHo, 4TO B CHEKTpax J- ted. The J-ray spectra are dominated by
KBAHTOB JOMHHMDYRT CHJIBbHHE NEepPEeXOlH B COCTOfA- stropng transitions to the excited K = 0O pro-
HuA Bo3CdywmueHHo# K = O BHTAHYTOR mogocH Alpa late band of 255i. The excitation functions
2 Si. Oymwamu BO3CYXRIEHHMA IJIA paclafoB HaA CO- for the decays to the prolate states at 6.7
CTOAHUA BHTAHYTOM NOJNOCH HpM SHEPTuAX 6.7 MsB MeV (O%) and 7.4 MeV (2*) are consistent
(0%) 7 7.4 MeB (2%) cormacynrcs ¢ NaHHHEMA LIS with glant dipole resonances. The width of
IUNONBHHX THIAHTCKEX De30HAHCOB. lEpHHH Taxmx these resonances is narrower than that of
Pe30HaHCOB OKA3HBANTCA MEHBIEMM WPPHEHH CININC- the oblate ground state, in surprising con-
HyTo#f IIOJIOCH OCHOBHOI'O COCTOAHEA, YTO YAMBA- trast to what is expected from energy and
TeNbHO KOHTPACTHPYeT C cuTyaudel, oxmunaemol deformation considerations. ¥
Ha OCHOBAHVE 3SHEPreTHIECKUX H HefOpMAITMOHHEX
ycaoeuit.

43 Odgers G., Berman B.L., Pywell R.E., Thompson M.N, PHOTONEUTRON CROSS

SECTION FOR °Si. Nucl, Phys., A388, 445-451

QoToHEURTPOHHOE cedeHre LJIA AXpa 3054 onpe~ The photoneutron cross section for 3054
IesgeHo B odxacTte sHeprult or 10 mo 28 MsB mpm has been measured over the energy range 10
HCOOVIb30BAHAA TEXHMKE H3MEpeHMA KDUBHX BHXO— to 28 MeV using the bremsstrahlung-yield-
Ia Ha TOPMO3HOM HaiIydeHmM. OCHapy®eHO, dYTO curve technique. The cross section is obser-
XapaKTEPUCTHKN CHIBHO (PaTMEHTUPOBAHHOIO Ce- ved in other light nuclei consisting of two
YeHUA COIJIACYRTCA C CHCTeMaTHKo# JaHHWY IJIA neutrons outside a self-conjugate core. *

IpyTEX JeTKuX Anep, mMmenmEx 2 He#TpoHa BHE
CaMOCOTJIACOBAHHOT'O KOPa.

38



44 Moreh R., Sandefur W.M., Sellyey W.C., Sutton D.C., Vodhanel R.
STRONG E2 AND M1 TRANSITIONS IN 4 Ca. Phys. Rev., €25, 1824-1829

C nomompp pe3oHaHCHOR QUIyOpeCUeHITHE H3- Resonance fluorescence is used for measu-
MepeHH mMpwHH 13 YpORHelt AIpa a B o0XacTrR ring the widths of 13 levels in 40cq below
sHepruht muxe 10.4 MaB, cpelE KOTODHX HAEHTH- 10.4 MeV among which nine K2 transitions
fumgposano 9 mepexonos E2. Moxnad E2 cmia were identified. The total E2 atrength of
3THX 9 ypomHeilt, a Taxxe BeKOTOPHX IpyImX those nine levels together with some other
m3pecTHHX 21 ypomHe# ¢ sHeprmame HExe 10 known 2% levels below 10 MeV exhaust ~ 22%
MoB mcuepnuBaeTr ~ 22% OT BENWYHHH, IpeNCKa- of the energy weighted sum rule. The partial
3HBaeMOlft SHepreTWYECKE B3BElEHHHM IPABHJIOM and total widths of the strong M1 state at
cymM. llapugarbHas X NoXHAd IMPEEN CHEALHOTO 10.32 MeV are compared with theory. ®

M1 cocToanra mpu 5HeprEe 10.32 MsB cpanam-
BanTcAd ¢ Teopuelk.
45 Burt P.E., Fagg L.W., Crannell H., Sober D.I., Stapor W., O'Brien J.?T.,
Maruyama X.K., Lightbody J.W., Iindgren R.A. ELECTRON SCATTERING STUDY
OF THE 10.32 MeV TRANSITION IN q'oCa. Phys. Rev. C25, 2805-2809

3uavennA fopm—paxTopa IIA Ilepexona B CO- Values of the form factor for the 10.32
crosume mpz sxeprmm 10.32 MsB B Ampe Oca MeV transition in *OCa have been measured at
M3MEDEHH OPX 6 DaVIMIHHX MAJMX OepelaHHHX six different low momentum transfers corres-—
MMIYyJIBCAX, COOTBETCTEYRNIX SHEPI'EAM HaleTan- ponding to incident‘ electron energies bet-
IX 3JeKTpoHOB oT 31 Xo 65 MsB m yryiaM pac- ween 31 and 65 MeV and scattering angles of
ceamna oT 127.8 no 162,4°. AHamM3 IaHHHX HO- 127.8° and 162.4°. Analysis of the data
Ka3HB3eT, UTO MCCHIeIOBAHHHWE mepexon ABIAeT— shows that the transition is transverse and
Csi TIONEPEYHHM, MMEWIEM MyJXhTERONBHOCTE Mi. M1. Our data in conjunction with that of
TloyueHHHe fNamHHEe BMECTe C pesyAbTaTamu Ipe- earlier workers yield a value of I (M1) =
JHIYUREX pacoT NPUBOIAT K 3HAYEHMK UHPHAHH Ie- = 4.82+0.26 eV for the ground state transi-
pexona B OCHOBHOE COCTOSHHAE PO(M1) = 4.82+ tion width. It is shown that in the low mo-
+0.26 9B, Illokazano, 4To B oxBa4eHHO# B Ha~ mentum transfer range covered in this work, _
ETOHmeﬂ pacdoTe OCJACTE MAJNHX HNEPEIaHHHX HM— 1<0.55 fm™", this result is essentially mo-
mysscoB 9<.0,55 q)epm{“ NOJyYeHHOe BHAYEHWe del independent. Results for thé transition
ARIAeTCA MONENEPHO He3aBMCHMEM, (O0CYEIADTCA at 9.86 MeV state are also discussed. =

TaKXe M JAHHHe IJIA IepeXofa B COCTOSAHEE IpH
SHeprm 92.86 MaB.

46 Pringle D.M., Garman E.F., Chew S.H., Snover K.A., Catford W.N.,
Hesmondhalgh S.K.B., Allen KE.W. DECAY OF THE IOWEST T = 2 STATE
IN “CCa. Puys. Lett., 115B, 291-294

Hummee (0%, T = 2) cocrosmme snpa 40ca Bos- The lowest 0*; T = 2 state in *OCa has
o) OCh KAK PEe30HAHC B DeaKumE 361r(.l,)) been excited as a resonance in 36Ar(o(,))
40ca mpE sHeprur E,=1198842 raB; omperneaena #0ca at E_=11988+2 keV; T. has been deter-
MAPHHA rPl' na T, I‘p , I‘p3 B Torq yCTAROBTE- mined and limits placed on T, I‘pz. T, . and

+

HH IOpeletH. Hadumnamechk mepexoxH B YPORHH 2‘1. Transitions to 17; T = 1 levels 4t
(1%, T = 1) opr smeprmr 10321.0+1.6 & 9868.0+ 10321.041.6 keV and 9868.0+1.7 keV were ob-
+1.7 R5B, ompeneseHH WX CHiH. HuoeRTHRmmEpOBa- served and their strengths measured. Ground-
HH CHH M1 mepexonop ¢ ypomme® (1%, T =1) B state M1 strength from 17; T = 1 levels is
OCEOBHO® COCTOHHEE. inferred. ™ )
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47 Sevior M.E., Anderson M.R., Mitchell L.W., Kennett S.R., Sargood D.G.
THERMONUCLEAR REACTION RATES FOR PROTON INDUCED REACTIONS ON 4qK AND

NEUTRON INDUCED REACTIONS oN “+ca.

Kar QyHKIMM SHEDI'HE HAXETAKROEX OPOTOHOB,
m3MengBmefica B odnactr 0.68-2.48 MaB, Hamepe—
HH BHXOH J-KBAHYOB HS peaKIHm 41K(P,})42C8.

B o0iacTE 1.20-2,48 MeB - m3 pearxmem - 'K
(p.))38ar, ¥ B o61acTE oT mopora IO BHEDPIEH
IPOTOHOB 2,48 M®B - BHXOX He#TDOHOB H3 peak-
1 41K(p,n)‘”ca. JaKAHe IO SHepreTHYeCKEM
38BHECHMOCTAM CeYeEEfl CPEBHEBANTCA C pe3yJib—
TaTamM¥ CTATACTAIECKE-MOJCILHHX DACYEeTOB C
OCOCHEeEHHME IJIA BCE€X JACTHYHHX KAHAJOB OUTH-
YeCKE-MOJIeNbHHME mapaMeTpamu. OCHapyxeHO,dTO
PACCYRTAHHHE CEeYEHNA CYmWEeCTBEHHO NPEeBHMADT
SKCIIEDEMeHTaNbHHEe JAHHHe AJIA HeRTDOHHOI'C ka-
Hala, HO OKA3NBADTCHA MEHBNMME TAKMX JNAHHHX
IJAA MPYIAX KeHAJNOB. YMeHBmEHMe MHEMO# wacTH
noTeHEana B3amMoneficTrma B HefiTpoHHOM KaHa-
Jle TPEBOIAT K XOpOlleMy COIVIACHD BCeX IaHHHX.
CTaTECTHIECRE-MOJleJbHHE DACYETH C TaKHM MOIM-
{MUEpOBAHHEM HAGOpPOM NAPAMETDOB BHIIOJHEHH IJA
ceyeHul pearImit, OPeACTARIANMMX OOJBMOf MHTe-

ec ¢ ToyrE speHms actpodmsmru, *ca(n,p)*'x,

1Ca(n,e£)38A'r 2 “ca(n,y)*%ca. Ina Bcex
MEeCTE YKa3aHHHX pearumit B o4nacTm Temueparyp
5x108—10 K, Brmouammel ® IMamasoH Teminepa-
Typ, ODEACTABNANIAX HHTEpeC HIA DacHeToB
AJEPHOTO CHATE3a, PACCYMTAHH CKODOCTH TEPMO-
ANEpHHX peaximit.

Nucl. Phys., A378, 349-363

The yleld of J-rays from the reaction
41K(p,])42Ca has been measured as a function
of bombarding energy over the range 0.68-
2.48 MeV and from the reaction 41K(p,a(l)38Ar
over the range 1.20-2.48 MeV, and the yield
of neutrons from the reaction 4'IIK(I).IJ)“"]Ca
has been measured from threshold to a bom-
barding energy of 2.48 MeV. The energy de-
pendence of the cross sections is compared
with statistical-model calculations with
global optical-model parameters in all par-~
ticle chaonels. The calculations seriously
overestimate the cross section for the neu-
tron channel and underestimate those for the
other channels. A reduction in the imaginary
well depth in the neutron channel leads to a
good agreement with all the data. Statisti-
cal-model calculations with this modified
get of parameters are then carried out to
provide cross sections for the astrophysical-
1y interesting reactions 41Ca(n,p)MK, 4103
(n,o()381r, and 41Ca(n,])uzca. Thermonuclear
reaction rates are calculated for all six
reactions over the temperature range 5x408-
—1010 K which includes the range of tempera-
tures of interest in nucleosynthesis calcu-

lations, *

48 Eulenberg G., Sober D.I., Steffen W., Gref H.-D., Kichler G., Richter a.,

Spamer E., Metsch B.C., Knlipfer W.

INELASTIC ELECTRON SCATTERING ON THE

N = 28 ISOTONES *8ca, “Opi, 92cr aND >“Fe AND THE SHAPE AND MAGNITUDE OF
THE M1 STRENGTH DISTRIBUTIONS. Phys. lLett., 116B, 113-116

Beren 3a HeABHAM OTKDHTEEM O4eHBb GOJMBb—
mo#t CRIN MATHETHHX IMIOJBHHX OePeXoloB B Al-
pe 48Ca Ha COCTOAHME NIpH 9Heprmz 10.23 MaB,
CIEJAHHOM NPE HCCJIeXOBAHHME C BHCOKEM paspe-
meHHEeM HeynpyToro paccedH®s 3MEKTPOHOB, ONE-
CHBADTCA PEeSYNHFTATH HETANTBHOI'0 H3ydeHnA M1
CHIH B NPYTHX H30TONAX C N=28 - 5°T1, >2cr
7 24re. OdHapy=eHO, 4TO M1 cuia B o6JIaCTH
sHepruit BO3CY=RIEHHA Exz7-12 MaB okasupaercs
CIWILHO parMeHTEDOBAHHOR H CYMECTBEHHO NOISB-
JeHHO# o cpaBHEHED C NMPEeICKAZaHmAME O0GOJIO—

Ye9HO—-MOUEJPHHX pacideToB B MOLNEJNBHOM IIPOCT-
pancTBe, BRIADYADIOM BOBOYBJIGHEK BILJIOTH IO
2p-2h.

Following the recent discovery of a very
strong magnetic dipole transition in 4803 to
a state at 10,23 MeV in high-resolution in-
elastic electron scattering, results of a
detailled search in the other N = 28 Isotones
5OTi, 520: and 54Fe are described. The i1
strength found in the investigated region of
excitation energy Exe7—12 MeV is very frag-
mented and considerably quenched in compari-
son to predictions of shell model calcula-
tions in a model space that includes up to
2p-2h excitations. ®



49 Mitchell L.W., Anderson M.R., Kennett S.R., Sargood D.G. CROSS SECTI(WS
AND THERMONUCLEAR REACTION RATRS POR 42ca(p,))*sc, *ca(p,’)*’sc,
Hca(p,n)¥sc D *Ssc(p,n)*Ti. Nucl. Phys., 4380, 318-334

Kax (QyHrMZ RajeTal§HX IPOTOHOB, H3MEHAB-
mefica B otaactu 0.63-3.01 MaB, H3MEepeH BHXOL
J-KBaHTOB 3 peaxmmn *2ca(p,))*3sc, B odaac-
™ 0.775-4.000 MoB - H3 peakms® %Ca(p,lg
4SSc, B o6aacTd 2,24-3,01 — m3 peaxmmr ~“Ca
(p,p'})420a-n B o6xacTE 1.90-5.03 MsB - m3

eaKIHAN Ca(p.p'l)44Ca. CedyeHEe peaxiE:

Ca(p,n)44Sc A3MepeHo B oduacTy BSHepTHE mpo-
TOMOB OT Nopora 1o 5.05 M3B ¢ NOMOEED Derm-
crpairx J-KBaHTOB ¢ dHeprmek 1157 k8B ocTa-
ToudoR AKTHABHOCTH ALpA 44Sc; CEYeHREe DeaKlHn
4SSc(p,n)usfri ¥W3MepeHO B 0GJACTH SHepTHE oT
nopora o 4.00 MsB ¢ noMombp pPeIUCTPAIME &H-
HETHISIMOHHOTO MBJYYEeHEsd, ACCOURMPYEMOTO C
0CTATOUHO# aKTHBHOCTBD smpa 4771, a Taxme -
Z3MEPEHRA NOJHOTO BHXONa HefTDOHOB MMPOKO3a-
XBATHHM IGTEKTODOM, H3TOTOBNEHHHM U3 BF3-
—CYeTIHKOB 1 NapadMHOBOrO 3aMelJuTeNsd. Bce
DONyJYeHHHE NAHHHe CDABHMBALTCA C pesyxbTaTa-
M# CTATECTHIECKA-MONENHHHX pacdeToB, OTMeYa-
eTCA X YAORINETBODHTENBLHOE corslaceEe. CKOpoc—
TH TEePMOALEpPHHX peakumlt IJIA IpoueccoB (p,J))
n (p,n) gaccanuBanTcﬂ ILnA oGJAacTH Temuepa-
Typ 5 10 _1010 K, oGcymnaerca 3HAYEHWe BTHX
TAHHHX IV OPOLIECCOB B3PHBHOTO ANEPHOI'0 CHH-
Tesa B 3BE3NAX.

The yield of jJ-rays from the reaction
4aca(p,})438c bas been measured as a func-
tion of bombarding energy over the range
0.63-3.01 MeV, from ca(p,})#SSc over the
range 0.775~4.00 MeV, from “201.(p,p'})4201
over the range 2.24-301 MeV, and from “401
(p,0'2)*Ca over the range 1.90-5.03 He¥.
The cross section of the reaction “4Ca(p,n)
4450 has been measured from threshold to a
bombarding energy of 5.05 MeV by observatiocn
of the 1157 keV J-ray associated with the
residusal 443c activity, and the cross sec-
tion of the reaction 45Sc(p.n)“sTi has been
measured from threshold to a bombarding ener-
gy of 4,00 MeV both by observation of the
anplhilation radiation associated with the
residual 45']!1 activity and by measurement of
the total neutron yleld with a wide-angle
BFB tube apd paraffin detector. All these
data are compared with statistical-model
calculations and satisfactory agreement is
achieved. Thermonuclear reaction rates for
the (p,J) and (p,n) reactions are calculated
for the temperature range Sxﬁ08—1010 K send
the significance of these results for explo-
sive nucleosynthesis in stars 1isa discussed.*

50 Ryckbosch D., Van Camp E., Van de Vyver R., Kerkhove E., Van Otten P.,

Berkvens P., Ferdinande H. PHOTOFROTON DECAY OF THE
RESONANCE. Phys. Rev., €26, 448-455

AGcoimoTHHe ImdpdepeHIAANbHHE CEYeHHMA Deax-—
wm (J,p,) nna Anpa 455c wamepern Ha TOpMO3-
HOM IIy9Ke J-KBAHTOB C BEDXHEMY I'DAHMIAMA
sHepr?H® OT 17 no 25 MsB. C moMOupK HECKyCCT-
BEHHO NOJYYEHHOI'O NCEeBROMOHOSHEPTETHIECKOTO
coexTpa POTOHOB OHOpelleNIeHH TakXe aGCOJMTHHE
cedeHMd PA3JMYHHX KAHANOB IOJyOpsMoR doTo—
mpoToHROR peaximm. OOmAd CTPYKTYDA NOJHOTO
ceueHmA peaxmmE (J,D) OOCYRIA6TCA B TEDMMEAX
sfdexrToB H30ocomEa ® ITedopmammw. Braamu mmpa-
MOTO, HOpeJPAaBHOBECHODO H DABHOBECHOTO Ipouec—
CcoB B $OTONpPOTOHHHE pacnaf NANOJBHOIO T'EIaHT-
CKOT'O0 pPe30HaHCA COCTABAART COOTREeTCTREHHO 35,
20 z 45% momHOro, TPOMHTETPHPOBAHHOTO 1O SHED-
THR cevueHREA peaxm® (J,p). IpoBommTea cpamHe-
HAE DPe3yJbTaTOB C NPEeICRA3AHRAMA SKCHTOHRHOR
MOIleJH .
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453¢ GIANT DIPOLE

The absolute (},po) differential cross
sections for Sc were measured at brems-
strahlung end-point energies between 17 and
25 MeV. Using an artificially comstructed
pseudomonoenergetic photon spectrum, abso-
lute croas sections for various semidirect
photoproton reaction channels were also de-
termined. The general structure in the total
(J,p) cross section 1s discussed in terms of
isoapin and deformation effects. The direct,
preequilibrium snd equilibrium contributions
to the photoproton decay of the éiant dipole
resonance equal about 35, 20 and 45%, respec-
tively, of the total energy-integrated (J,p)
cross—-gection. Comparison is made with the
predictions of the exciton model. ™



51 Dixon W.R., Storey R.S., Blelajow 4.F. Q-VAIEX OF THE *Cca(e(,))*m1
REACTION. Nucl. Phys., A378, 273-279

3HaveHNe Q POAKIEE 400&(04,))44T1 E3Mepe— The Q-value of the 4OCa(cl,1)44Ti reac-
HO IyTeM CPABHEHHS DEeICHAHCHHX 3sHepIuf# ol - tion has been measured by comparing resonance
JACTHO ¥ ]—KB&ETOB C QHAJOTEYHHMH 3HAaYECHEAMHE °(-part1cle and J-ray energies to those of
LA OTYeTIHBO BHPAXeHHoTo T=3/2 pesoHaHCA B the prominent T =3/2 resonance in the 15N(HJ)
peaxapas 15H(e(,])19F, ILUg ROTOpOR 3HAYeHEE 49? reaction, for which the Q-value is
Q mspecTtHO ¢ TOuHOCTHD O,12 K3B. llna peakr- known with an accuracy of 0.12 keV. The re—
m *Cca(oC ,7)* 11 momyueno Q = 5127.140.7 sult for the *Cca(el,7)**T1 reaction is Q =
k3B. OTO 3HaYeHMe NPABOMMT K BEINUMHE MAC— = 5127.1#0.7 keV. It follows that the mass
COBOTO H3OHTRA MR AIpa *Ti — 3754941 KsB. excess of **Ti is - 3754941 kev. ¥

52 Hemamrano B.A., Cropmmro B.E., ledexo K.B. AHAIN3 IAPIMANBHHX CEYRHDE!

PEAKIIH 5+%8pe(p,)%7>5%0. fnepnan fmamxa, 36, 1083-1088

WaMeperH mapuMaNbEHe CEYEHRS DATUATUOHHOTO Partial cross sections are measured for
3axpaTa OPOTOHOB ANpaM 56,58p4 MeToIloM yCcpen- the radiative capture of protons by nuclei
HeHHHX DE3OHAHCOB B EHTepBajJe SHEDPIEf mpoTo- 26,58pq by means of the averaged resonance
HoB or 1.5 mo 3.0 MaB. BumosHeH aHam3 B pam— method in the proton energy interval from
KaX CTATHCTHYecKoR TeopuH. ® 1.5 up to 3.0 MeV. The analysis is perfor-

med in the framework of the statistical
theory. ¥
53 Nilson K., Erlandsson B., Marcinkowski A, GAMMA-RAY STRENGTH FUNCTION
MEASUREMENTS FOR °2Co, ®Tcu aND ®%cu. Nucl. Phys., 4391, 61-71

Peaxima (p,)) Ha Axpax 58Fe, 60ys 7 ®MN1 The (p,J) reaction on 5BFe, 60Ni, and
HCIOJH>30BaRA LA M3YUeHWs palMalMOHHHX E1 cma 6N1 has been used to study the radiative
B o6nacTs sHeprEl 6-10 MaB. OdHapyweHH cyme- E1 strength in the 6-10 MeV energy region.
CTECHHHE OTKJOHEHMA CWIOBHX (yHxumfl oT JODeH- Sigpificant deviations from the lorentzian
TOBCKMX anmpoxcymmamtd xak mo $opMe, Tak H IO extrapolations have been found both in
aGCOUINTHHM 3HAYEHUAM. shape and absolute values of the strength

functions. *
54 Szoghy I.M., Rangacharyulu C. ISOSPIN IMPURITY AND CORE POLARIZATION

OF gy,, IAR FRAGMANTS IN 59%u. Can. J. Phys., 60, 959~962

CIMH ¥ 9YeTHOCTEH YPOBHA IOpU sHeprmM 6.2 MaB The spin and parity of the 6.2 MeV level
B Anpe > Cu, 33CeJIeMOT0 B DeaKluH (p,/), om- in 590u, populated by (p,)) reaction, are
pemeneHH xak J"=9/2%. Ipa woBecTHHX fparmenTa found to be J =9/2%. The previously known
59/2 COCTOAHEA HOEHTRIMIEPOBAHH [IPE SHEPTHH two 39/2 fragments are situated 0.7 MeV
ga 0.7 MaB Gompmeit, dem panee. OmucaHme, Co— bhigher in excitation energy. A4 description,
IIacymmeecs ¢ IAHHHME IO (3He,d), (p,p'J) E consistent with (3He,d), (p,p'}), and (p,Jd)
(p,]) peaxnmAM, BHABIAET OOJBNOE 3HAYEHHe IS data, indicates the presence of Isospin mi-
YRA3AHHHX TpeX cocToAHmR 2fPeKTOB W3OCHEHOBO~ xing and core polarization in these three
TO CMEWEBAEWA ¥ IOAAPH3AURE KODa. states. %
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55 Hemamxano B.A., [mceMenemxu®t C.A., Cropmxxo B.E. PAIMAIMOHHHE CHIOBHE
OYHKIMM ¥ KOPPEIIN! MHTEHCMBHOCTE! B AIPAX ©1:63q, fnepmas dwsmra,

36, 280-291

Hayweno mopefieHme DPATEAIMOHHNX CEAOBHX
fyRxOEit B Anpax ' -Cu HEXe TETSHTCKOIO
IMIOMEHOTO PE3OHAHCE, NONYYEHHHX M3 SHANE-
3a NapIMAJBHHX cevenmt peaxmmt (D,J)), maMe-
PEHHHX METOIOM yCpeTHEHHHX De30HAHCOB.

The behaviour of the radiative strength
functions obtained analyzing the (5,11) par-
tial cross sectlons wich were measured by
the of aversaged resonances method has been
studied in the ©1'®3cu nuclei below the
giant dlipole resonance. =

56 Martins M.N., Wolynec E., Campos M.C.A. ELECTRODISINTEGRATION OF
83cyu and ®5cu. Phys. Rev., C26, 1936-1940

Ceverme peaxmmm (e, ) ma ampa ©5¢y ma-
MepeHo B 0o0JacTy sHepru#l ayeKTpoHoB 14-34
MaB. Pe3yseTaTH aHAMM3MDYITCA C MNOMONBD
CIIeKTPOL BUPTyasmHHX E1 um E2 doToHOB, pac-
CUUTZHHEX B COPHOBCKOM IDRCJMKEHWM C ACRA-
REHHHMA BOVIHAMM; MOJydYeHH E1 u E2 KoMIIOHEHTH
coorBercTayuuere (J,o{) cegenua, C UEIBH
OLEHKH TOYHOCTM aHAN3a [0 METONY EBWPTYalb—
HeX (oTOHOB usmegeuo TaKKe CEYEHHME DEeaKLMy
(e,2n) mia anpa 3cu, n BHmOIDIERO cpaBHeHUe
NoyyeHHoTo (J,2n) CevYeHMA C De3yAbTATaMH
eT0 NPAMOTO MIMEDPEHMA C ITOMONBY AHHUTMIAIMA-
OHHHX J~KBAHTOB.

The (e,®{) cross section for 65Cu has been
measured in the electron energy range 14-34
ileV. The results have been analyzed using the
distorted-wave Borp approximation E1 and E2
virtual photon spectra and the E1 and E2 com-
ponents of the corresponding (J,%¢) cross
gectlion were obtained. To assess the accuracy
of the virtual photon analysis, the (e,2n)
cross section for 3Cu was also measured and
the obtained (J,2n) cross section 1s compared
with direct measurement of this cross section
performed with annihilation gamma rays. x

57 Schumacher R.A., Adams G.S., Ingham D.R., Matthews J.L., Sapp W.W.,
Turley R.S., Owens R.O., Roberts B.L. Cu(J,p)X REACTION AT EI= 150
AND 300 MeV. Phys. Rev., C25, 2269-2277

YHrnosnBHHe POTONMPOTOHHHE CevyeHMs peaxtmit
Cu(),p)X ¥W3MeDeHH Op¥ SHeprmm foToHoR 300
M3B ILAf yIVoB BuieTa NpoToHop 45, 90 m 135°
% 150 MsB A yria 45°. JlaHHHe CpaBHUBANTCA
C PE3yALTATAME DACYETOB BHYTDHALEDHMX RACKa—
IOB X C De3yJhTaTaMe MCCIENOBAHEA Dearumit
Ni(Tr:,P). Yrnosoe pacopernesieHde aHAMM3HPYET-
CA C UeJEWD ONEHKE 9YACJIA HYWIOHOB, YYacTBYXMEX
BO B3amMomelicTaum.

Inclusive photoproton cross sections for
the reaction Cu(J,p)X have been meagsured for
a photon energy of 300 MeV at proton angles
45%, 90%, and 135°, and for 150 MevV at 45°.
The data are compared with an intranuclear-
cascade calculation and with Ni(®¥,p) data.
The angular distribution 1s analyzed to ob-
tain ap estlmate of the number of nucleons
involved in the interaction. *



58 Garg J.B., Tikku V.K., Harvey J.A., Halperin J., Macklin R.L.

NRUTRON RESCHANCE PARAMETERS OF

DISTRIBUTIONE OF LEVEL SPACING AND WIDTHS.

1808-1823 .

_ Jucxpernue amaveHms napaweTpoB (E,, T,
7%, Ty ¥ T.X.) DESOBANCOB X3 DEAKIEH
?om: + n OHNM OoNpeleleHH HS DPe3yALTATOB
HaMepeHHH IOMHOTO COYeHEA B OGNacTH SHepru
0T HeCROJELKEX k9B 1o 380 RaB ¢ HOMEHAIEHHM
paspemermeM 0.07 Hcer/M L4 CaMHX OGOXBINX
SHepI'W@ X ¥3MepeHmE CeveHRA 3axBATA BILIOTH
no sHepruit 130 k8B, BHIIONHEHHHX C HOMOBED
maryabcEolf HeRTpoHHOR TeXHEKE BpeMeHM-IIpOJe-
Ta ¢ mEpEHOR mMmyasca HeRTpoHOR S Hcer. laa
ONpeXReJeHEd NApAMETPOB DE30HAHCOB DeSyIbTa-
TH H3MEePeHEd CeYeHHs NPOAHANE3XDOBAHH C IIO-
MOHIED MHOI'OYPOBHEBOT'O R-MATPEYHOI'O IOKXOHA.
OTE IaHAHE JIAJMW BOSMOXHOCTL OHNDPENEJHTH CJe-
IyouEe BeJEIEHH CPENHMX 3HAYeHER: 5 =(2.01%
20.34),84 =(0.56%0.05), 5,=(0.2+0.1) B e~
mpmax 1077, D =(5.56+0.43) KB & D4=(1.63+
+0.14) ksB. I3 pesyZpTaToR STHX H3MepeHHH
OHNM TarEe ONDEefeJeHH CIelyDuge CDeIHEe
SHAYEHW] DATEAMEORHNX MHPEH (I‘J) l=<)=(302:60)
usB 2 (Ty);_4=(15717) msB. Hccuenopage cra-
THCTHYECKEX CBOHCTB IPHEEAEHHHX HERTDPOHHHX
IMpER ¥ DPACCTOAEME MeXILy YDOBHAMM IIOKA3AIO
OpeKpacHoe corjacme J@HHHX C pacHpeRelcHHEM
[loprepa~Tomaca LA s- B D-BOJHOBHX HeRTDOE~
HHX OMDHH, CO CTATHCTHICCKEM A3 pacupeneIe—
HueM JaftcoHa-MeXTH B BETHEDOBCKEM pacrpelne-
JieHmeM paccTosidt MeXIy YPOBHAMA LA S8~BOA-
HH. Kpome ToTO, IiA S—BOJHOBHX DE3OHAHCOB
OMI ompeneNeH KopIMMEHT KODPENAIHE MeXIy
I} = Ty, oxasammtitcA pammum § =0.5040.10.
Bemrmmna < Ony” npE seprmx (30+10) xaB
paBRA 19.2 MOapH.

+n AND STATISTICAL

Phys. Rev., €25,

Discrete values of the parameters (Eo,
gI‘n, JT, I‘i,etc.) of the resonances in the
reaction n + n have been determined
from a few keV to 380 keV with a nominal re-
solution of 0.07 ne/m for the highest energy
and from capture cross section measurements
up. to 130 keV using the pulsed neutron time-
-of~flight technique with a neutron burst
width of 5 ns. The cross section data were
analyzed to determine the parameters of the
resonances using R-matrix multilevel codes.
These results have provided values of average
quantities as follows: S°=(2.01z0.34), 84=
=(0.5640.05), §,=(0.240.1) in units of 10",
D,=(5.56+0.43) keV and D,=(1.63+0.14) keV.
From these measurements we have also deter-
m_.'u_.ned the following average radiation widths:
Ty =(302¢60) meV and (Ty);-q =(157+7)
meV. The investigation of the statistical
properties of neutron reduced widths and le-
vel spacings showed excellent agreement of
the data with the Porter-Thomas distribution
for 8- and p-wave neutrop widths and with
the Dyson-Mehta A g statistic and the Wigner
distribution for the s-wave level spacing
distribution. In addition, a correlation co-
efficient of P=0.50+0.10 between I'J and Ty
has been observed for s-wave resonances. The
value of <6 >at (30410) keV is 19.2 mb.*

)/

59 Rangacharyulu C., Chatterjee M.B., Pruneau M.B., St-Pierre C. GANMMA DECAY
ar d5/2 ISOBARIC ANALOGUE RESONANCES IN THE 6“‘Zn(p,]) REACTION. Can., J.

Phys., 60, 815-819

PeacHaHCH mpr 2Heprmax E =3.249 m 3.253
MsB B peaxmm® ~ 2n(p,J) HIeHTR{WIEPOBAHH KAK
fparMenTH dg,, H300aPEIECKOrO BHANOTOBOTO
Pe3cHaHCE C NOMOLBD YTIOBHX pacupereneHmlt
J-xpaHTOB ¥3 peaxmm (p,p’J). MamepeHH yrao-
BHE pacOpelNejeHmd, oNpeleNeHH CXeMH pacuaia.
B ampe ““Ga ypopeH: UPE sHeprEE 2.21 MsB
RNCHTHIEUNDOBAH KAK cCoCTogHme ¢ J ' = 5/27.
Ha ocHOBaHMEM IAHHHX 00 yTJIOBHX pacHpeXleleHH-—
AX ¥ JCJIOBAAX CEMMETDHE NOTEHIMANA YPOBEHB
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The resonances at E_=3.249 and 3.253 MeV
in 64Zn(p,l) are identified as fragments of
the d 2 isobaric analogue resonance from
(p,p'd) angular distributions. Gamma decay
schemes and angular distributions are mea-
sured. In 656&, the level at 2.21 MeV is as-
signed a spin of J = 5/27. From angular dis-
tributions and symmetry potential considera-
tions, the level at 2.82 MeV is considered
to be the antianalogue state. The analogue-



mopy sHeprmu 2.82 MaB EHTepPIpeTHPOBAH RAK antianalogue transition strength is found to

aHTHAHAJNOrOBOE COCTOosHMe. (OCHApPYXeHO, 9YTO be compatible with gingle pucleon transfer
CAJA AHANOT-AHTHAHAJNOI'OBHX HepexXONoB B MC- data, thus showing that the interference ef-
‘cIenoBaHHOR peaRIEM OKASHBAETCA cpasHBEMOft fects from core polarized components are ne-
¢ JAHHHMK 110 peakmn OIHOHYKJIOHHOR mepena- gligible in this case. =

q¥, 9T0 CBHIETEARCTBYyeT O NpeHeSperyMoO Ma-—
Jo#t pomz muTepdepeHimonmtx afpexTos 3a cuer
TIoJApK3al@N Kopa.

50 Hemamxano E.A., Cropmxko B.E. IAPIVATHHNE CEYFHWA PEAKIMR
66,6851(p,7)%7'%%a. fnepran qwsmka, 36, 561-571

VsydeHo nopelleH¥e HADIMATBHHX cedeHwlt pa- The behaviour of the partial cross sec-
JIMAITAOHHOTO 3aXBaTa NpOToHoB Axpam: °0198zp, tions of the proton radiative capture by
E3MEDEHHHX METOLOM YCDENHEHHHX De30HAHCOB B the 616825 nuclei measured by the average
mHTepBage sHeprmit mpoToHo® oT 1.5 mo 3.0 resonance method is studied in the proton
MoB. ¥ energy resnge from 1.5 to 3.0 MeV. x

. 61 Setzensack Ch., Hick H., Tanaka K., Morinaga H. THE “9ni(1%¢,))"se

REACTION. 7. Phys., A307, 109-112

Peaxuya 3axmara 58N1(120,I)7OSe Hcoxeno- The 5BN1(120,1)7OSe capture reaction was
paHa Ha IyuYKe ¢ sHeprEe#t or E12 =30 mo 42 studied with beam energies of B 50=30 to 42
MsB. ARTH 3axBaTa HIEHTHIMUMPOBAJHCHL C IIOMO-— MeV. The capture events were identified by
MBO H3MEPEHAs OCTATOYHOR SKTHBHOCTH, HONY- means of the residual activity produced in
YeHHO! B pesyabraTe peaximy. [IpM SHEpIEH the reaction. At a beam energy of 38 MeV the
mygxa 38 MsB yCTaHORNEHO 3HAYEHRE CEYeHHA capture cross section has been determined to
3axsaTa, paBHoe 1.5+0.7 mxdapH. [pE sHeprmax 1.530-7)"-‘0 « A% B ,,=30, 34 and 42 MeV we
E120=3D’ 34 z 42 M3B moixyYeHH BEpXHHE Ipele- established upper limits of 0.3, 0.5 and
JH CeueHmA, paBHHE cooTBeTcTBeHHo 0.3, 0.5 m 0.6p#b , respectively.

0.6 mxdapH. The experimental results are compared

JKCIepHMMEHTANEHHEe IaHHHE CPAaBHEBAKRTCA C with a statistical model calculation. &
pesyJbTaTaMy pacyeToB B paMxax CTaTHCTEIEC—
roft Momeim.

62 ®am Sym Xwen, Hro Kyanr 3ym, Hryes Tak Amp. HWSYYEHME M3OMEPHOTO OTHOMEMMA
B PEAKIIFX (n,20) % (¥,n) HA %20, O%r, 86sr it ™se. fizepmas dwswa, 35,

257-263

Paspabo’raﬂ METQN pacueTsd E3IOMEPHOT'O OTHO- The method has been elaborated for calcu-
MeHud LA caydad madofl sHepT™E BO3CYXIOHMA lating the isomer ratio ip case of a small
OCTATOYHOI'O ANpa K E3MEDEHO M30MODHOE OTHO— excitation energy of the residual nucleus
meHme B peakt@Ax (n,2n) 2 (¥,n) Ha Rel}TpoHO- and the isomer ratio has been measured in
LefemmuTHEX Anpax 92]!0, 9021', 86gy g Mse. (n,2n) and (J,n) reactions on neutron des
Xopomee COTJACEE MEXLY SKCIEDEMEHTANHHHMA X ficlent nuclei %Mo, 92r, 8631 and Mse.
DPACUEeTHHME DesylbTaTaMu mo peaxmam (J,n) The good agreement between the experimental
NOATBEPIAIO NOCTOBOPHOCTh HCIOOIBSYEMHX B and calculation (J,n) results has confirmed
pacuerax XAapaxKTepHCTHE OCTATOYHHX flep, kosf- that the characteristics of the residual
(mOIMeHTOR NPOHMIAEMOCTE ACIHYCKASMHX HeRTPOHOR nucleus, penitrability factors of the emit-
® T.I. M3 pe3yapTaTOB HSyJEHEA pearimmE (n,2n) ted neutrons, and etc. involved in the cal-
OHAE MOXYJYeHH 3HaYeHWA NAPAMOTDA CHEHOPBOfR culations are quite reliable. Study of the
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3ABACHMOCTE IMIOTHOCTE YpoBHefl sampa B oOfac-
Tq SHOPTEE BosOyxIeHEd ~14 MeB. X

(n,2n) reaction has given the vabtes of the
apin dependence parameter for the auclear
level density at excitation energies ~14

Mev, X
63 Hicks G.C., Allen B.J.bw A.R. De L., yaolin R.L. RESONANCE
NEUTRON CAPTURE IN °°+sr. asustr. J. Phye., 35, 267-262

Cevonun HefTPOHHOI'C 3aXBATA ILRR AlED
86’8781- HSMepeHH C BHCOKEM SHepI'e THYOCKAM
paspemeHEeM B odxacT® sHeprmft or 3 10 200
k8B BHa 40-merpomoft ycraHOBRKe OR-PRIXCKOTO
JeHedHOTO YCROpETeNdA. OTXeNbHHE DO30BAHCH
npoanms:algosm B o0IacTE sHepruit ,go 37 xaB
o Anpa Sr H 10 14 KeB nuA Anpa 7Sr,
cperHme 3HAYEHMA IApaMeTDOB PACCIMTEHH HAa
OCHOBe HOpPeANONATAEeMOT0 DasleleHnd s- ¥ D
—BOJHOBHX DPe30H&HCOB. CpelHme 3HA4YeHWs pa-
IWAIMOHHNX WEpEH, IOJydeHHHE B paMxax 3TOTO
TOUymeHAA, COIVIACYDTCA C ODPEINOJOREeHEEM O
OperMyUeCTBEHHO CTATHCTUYECKOM MEeXaHW3Me 3a—
XBaTa.

The neutron capture cross sections of
86'87Sr have been measured with high energy
resolution from 3 to 200 keV at the 40 m
station of tbe Qak Ridge Electron Linear
Accelerator. Individual resonances were
analysed to 37 keV for 865r and to 14 keV
for 7Sr. and average resonance parameters
were deduced on the basis of assumed divi-
sions between s- and p-wave resonances. The
average radlative widths obtained on this
basis are consistent with a capture mecha-
nism which is preddminantly statistical, ¥

64 Dygo A., Szeflifnska G., Sceflifiski Z., Wilbelmi Z. PARTIAL WIDTH
PIOCTOALION MPTHOD OF DETERMINING NUCLBAR LBVEL DENSITY. Nucl.Phys.,

AJp8, 293-316

lIpenxaraeTcA HOBHMR MeTOL ONpeXeNeHNS ILAOT—

HOCTE ANepHHX ypobHefl. MeTen OCHOBAR Ha CTa-
TMCTEYEeCROM arammse ¢uyrryamsit maprmenbHEX
ENpHH, IDOABLTNIEXCK B JYNXINE BO3CYRICHEX
PammAIMOHHOIO 38XBATA NPOTOHOB. Mertonm memo-
é‘l::.aoraxat Bnd amamsa peaxmmh E’Bs::(p,)ro)agv! )y
9!(PJ°)9021'. C HeONpeXeXeHHOCTAME IODAUKA
35% yCTAROBMEHH ILIOTHOCTH YPOBHefl cO CIEMOM
17 'B Axpe Pgr ® IWIOTHOCTE ypomHe#f co cmmHa-
vz 1/2% = 3/2% B ampe %Y B o6nacTax smeprmtt
BO30yxAcHEA OT 10.9 ® 11.6 MsB x oT 9.3 o
10.8 MsB COOTBETCTBEHHO.

A new method of determining the nuclear
level density is presented. This method is
based on the statistical analysis of the
partial width fluctuations appearing in an
excitation function of the radistive proton
capture. The metbod was applied in the case
of the 88Sr(p,}o)agY and 89Y(p,]°)9OZr re-
actiona. The density of levels with gpin 1
in 9% ang the densities of levels with
spins 1/2% and 3/2% 1n 89! at excitation
energies from 10.9 to 11.6 MeV and from 9.3
to 10.8 MeV respectively, were determined
with an uncertainty of about 35%. ¥

65 BerzanoB P.B., Axpapos C.M., Kodwiop O0.ll., Kynadmymnaes I'.A. HUCCIENOBAHVE

BHCOKOBOSEYEIERHKX YPOBHE! Csr,

11

8201 208, ¢ [OMOWED PESOHAHCHOTO

PACCEARMA J-MAIVIEDH. HspecTma AH CCCP, 46, 57-62

C IOMOMED MEeTORA AULEPHOTO Pe30HAHCHOTO
paccesHmA J-KBAHTOB, OCHOBAHHOI'0 Ha cJayvafi-
HOM Y8CTEYHOM CORNANCHNW JEENM NOTJIOMeHHA
ESy9aeMiMy ANpDAMA X JRHME J-HSXYI6HHA HCCIe-
%maﬂu YDOERN IDE SHEPIEAX Bﬁig 8B B Anpe

Zr, 6325, 6988 xeB B Anxpe Zn ®x 6730

47

The levels of 9OZr at the energies 8496
keV, of "'8spn at 6325, 6988 keV and of 120sp
at 6730 keV have been studied using the me-
thos of nuclear resonance scattering of J-
-quanta based on the random partially coin-
cidence of the absorption and J-emission



koB B Ampe '2VSn. B rawecTBe HCTOWHMKOB J-
HUYUEHNs ACHOJb30BAHH DEaKIEE pAIAAI@OHHO—
T'0 3axBaTa TENIOBEHX HeRTpOHOB Se, Cu, Pb
(n,8).

66 Fagg L.W., Bendel W.L., Jones E.C.

lines. The reactions of thermal neutrons cap-
ture Se, Cu, Pb (n,J) have been used as the
sources of J-radiation.

LOW MULTIPOLARITY MAGNETIC TRANSITIQNS

N %Ozr EXCITED BY 180° ELECTRON SCATTERING. Phys. Bev., C26, 1304-1305

COeXTpH IEKTPOHOB, pACCEAHHHX Ha AHpe
O2r 1a yron 180°, maMepemFMe mpW BHEDIWAX
HaJleTamnx aJaekTpoHoB 37.2 m 60,6 MsB, non-

TBEDXIAnNT HANMuMe OYeHLh cjaco wadmonaemof
M1 CHIH DepexoloB E 3HATMTENLHOR ME CWH B
o6NacT® dHEPrait Bo3CYxXIeHMA AIpa 902r oxoxo
9 MaB. 910 corzmacyercda C NOCJEeIHEMH LaHHHME
IpyT4X aBTOPOB, IOJNYYEHHHMM C BHCOKMM Da3~
pelleHreM B o6aacTH Jojiee IEPeIHEX JIVIOE.

Spectra of 37.2 and 60.6 MeV electrons
scattered at 180° constitute evidence for
very low cbservable M1 transition strength
and significant M2 transition strength in
the 9 MeV excitatlion energy region of 9OZr:
This i8 consistent with recent high resolu~
tion results of other workers at more for-
ward angles. ®

67 Veyssiére A., Beil H., Bergére R., Carlos P., Fagot J., Leprdtre A.,
De Miniac A. EYPERIMENTAL PHOTONEUTRON CROSS SECTIONS COF NATURAL

ZIRCONIUM FROM 8 MeV TO 134 MeV.

WHKIO3UBHEE NapiuaJbHue GoToHeRTpOHHHE
cevyeHmA M HoJyHOEe QOTOHEATDOHHOe cedeHme

e N T & (.
6 (&p=L5 (¥>vn--)  nua marypams-
HOTO 2Zr naﬂepeﬁo B oOJacTH 3Hepru# oT 8 Io
134 MsB C nOMOLBK MOHOXPOMATHIECKRHX (POTOHOB,
OONYYEHAHX NpY AHHATWIAIAA Ha JeTy MOHOSHeD-
TeTHYECKUX HNO3UTPOHOB. i odaacTy sHepruit
Io E}=14O MsB noJiyyeHo ¥HTEIrpakbHOe ToJHOoe
goTonetttpormoe cevenze - (1,5940.11)6 ,
rne Gy - 3HaveHme mpaBaia cymm Tomaca-Peae-
-KyHa. Tax®e oleHeHO HHTeTpaisbHOe NOJHOE ce~
q9eHMe (OTONOINOmMEHHA ~ (1.73;0.15)6;0 . Tlora-
38H0, YTO IoBeleHHe Nosmoro doroneftrpormoro
cedyeHnd kak GyHKIMR E} B of6nacTE aHepruit E}:
=40-140 MoB xopomo OIACHBAETCA B DAMKAX MOIH-
deimpoBanHolt Bepewmw kBasmnelTporroft Momeu.

Z. Phys., A306, 139-148

The incluasive partial photoneutron cross
sections and the total photoneutron cross

section 6 (Ez) Z; G(Z in..) for natural Zr

have been meaaured from 8 MeV to 134 MeV,

with monochromatic photons obtained by in

flight annihilation of monoenergetié posi-~
trons. The integrated total photoneutron

cross section up till E1=140 Mev 13 (1.59+
-_0-_0.11)6' , where GO is the Thomas-Reiche-
Kuhn sum-rule. The integrated total photo~-
nuclear absorption cross section is evalua
ted to be (1.73:0.15)5, . The behaviour of
the total photoneutron cross section as a
function of E,, in the 40 MeV«< EJ<140 MeV
energy range, is well described by a modi-
fled version of the quasideuteron model. *

68 Coceva C., Giacobbe P. SPECTROSCOPY OF 'OCru aND 'O2Ru BY RESONANCE
NEUTRON CAPTURE. Nucl. Phys., A385, 301-318

C uemsm ongenenennaognnnon HESKOJeXAIHX
ypoBRelt anep Ru C IOMOWBKN MeTonA
OTHOWEHHA 3acejleHHOCTEe# B 06JacTE paspemeH-
HHEX De3OHAHCOB M3MEDPEHH CIEKTPH J-KBAHTOB
HefiTpoRHOTO 3axBara. MccCJemoBaHEHE YPOBHH
EMEDT SHEPIEE IO 2.7 M9B  cmMHH oT J=0 JO
J=6. IloxyyeHa YTOYHEHHAR CIEKTPOCKONMAYECKAR

Gamma-spectra from neutron capture in re-
solved resonances are measured to deduce the
spins of low-lying 100Ru and 1022\1 1levels by
application of the population-ratio method.
The levels investigated are those having ex~
citation energies up to 2.7 MeV and spin from
J=0 to J=6. Improved information on the spec-



xBfopmamEs o6 yposaax gxep '“Cpu x 192y,
ERGANEAR Jolee TOUHH® NN HOBHE SHATOHEA
CINHOB, HOBHe IARDAKTEPHCTHEX J-HepPeXONoB,
HOBME YPORHH.

troscopy of 100Ru and 1023u is obtained, con-
sisting of some more precise or new, spin
assignments, new allocations of }-transi-
tions, and new levels. x

69 Berxanos P.b., Axpapos C.M., T'aamumes I.A., Kodmxos 0.ll. PE30OHAHCHOE
PACCEAHME AJPAMA ONOBA )-IVYE} HEATPOHOTO SAXBATA B MEMM. fimepeas

dmsmxa, 35, 1361-1364

Fccaenopan ypoBeHb 6988 keB B 1183::,309—
OyxEaeMufl DR PeSOHAHCHOM pacCesHEN J-iyueRt
HeflTPOHHOrO 3axBaTA B MemE. OmpelneXeHH CIHH,
DapOEANEHAR DWPHEA LIA UEPEXclA HA OCHOBHOS
COCTOSEEe H NOXBAA WHpHHA ypoRHA 6988 k8B,
pasade 1, 13548 maB x 340425 M8B cooTBercT-
BEHHO, & TAKEe KTHEHOe CeYeHHe DeSOHARC-
Horo paccesmms <G pp” =950+105 MOH B Das-
HOCTh MeXIy SHEPIEAME JiHm# MCIyCKAHEA ® OO-
raomenma O =4.440.7 oB. ¥

The 6988 keV level in 1'5Sn excited in re-

ponance scattering of the J-rays from the
neutron capture ip copper is studied., The
apin, partial width for ground-state transi-
tion and total width of the 6988 keV level
has been determined equal 1, 135+8- and 340+
+25 meV, respectively. The effective cross
section of the resonance scatteriag is <k;?£:>=
=950+105 mb. The energy difference for the
emission and absorption lines equal 55 -
=4.,440.7 eV, %

70 Leprétre A., Bell H., Bergére R., Carlos P., Fagot J., Veyssibre 4.,

Halpern I.

Cpemmee wmcao foromeftrporor Y Lut ornets-
HHX PHeprEl $oTOHOB, a Tax®ke MHDEHN W pac-
npenedeHA} IO MHOXECTBOHHOCTH OHpeNeNeHH C
IoMomsn HocoCHTMRHOE zammcE HAGIMNAEMHX MHO—
xzectperHocreR} nua foroHos ¢ sHeprwiME oT 30
Io 140 MaB ¥ InA HECROJNBKHEX TARENHX MEmeHek
(Sn, Ce, Ta, Pb). B mccuenosanroff odiacta
SHEpTEE LJIA BCeX YeTHPeX MEmeHeR cperHwe
grcJa HeRTPOHOB ILIABHO BO3DPACTapT UPROJMH3H—
TeJBHO OT 3 no 6. B TOM xe MHATEpBANe WMADHHH
BospacrapT of 1 no 2 HeltTpowos. Ilpu xomGEHR-
POBAHME NOJYWEHHHX IaRHNX ¢ apyroft doroAmep—
Hoft mRPopmamuelt BO3MOXHO oUpeiiesieHEE CDeIHEX
9ACceNl CHCTPHX HeMTDOHOB ¥ OHCTDHX IPOTOHOB,
a TAKEe CPeNHEX YHACEN HCIapETEeNBHHX Helfrpo-
HOB, HCOYCKAGMHX HA OI¥H aKT QOTONOTTIOmMEHHA.

49

ANALYSIS OF NEUTRON MULTIPLICITIES IN PHOTONUCLEAR REACTIONS
FROM 30 TO 140 MeV IN HEAVY ELEMENTS.

Nucl. Phys., A390, 221-239

From event-by-event records of observed
photoneutron multiplicities for photons from
30 to 140 MeV on several heavy targets (Sn,
Ce, Ta and Pb), it was possible to determine
the mean number of pbotoneutrons.-§ , for
each pboton energy and the widths W of the
multiplicity distributions. The mean neutron
numbers increase smoothly from about three
to six over the photon energy apan for all
four targets. The widths go from about one
to two neutrons in the same interval. When
these measurements are combined with other
photonuclear information, it is possible to
extract the average numbers of fast neutrons
and fast protons and the average number of
evaporation neutrons emitted per photoabsorp-
tion. ¥



Va| Leprdtre i., Bell H., Berghre R., Carlos P., Fagot J., Veysaibre A.
A STUDY OF THE FCEMATION OF COMPOUND NUCLEUS STATES BY ABRORPIION

CF 30 20 90O MeV PHOT(MS IN Sn, Ce, Ta AND Pb NUCLBI.

4390, 240-252

CeueHRA OPOLECCOB OCPASOBAHEA COCTOAHEA
KOMIAYHI-AXpS, BO3CyXIaeMoro UpE moxuol
SHEePTHH IorgomaeMHx GOTOHOB, NOAYUEeHH BAS

YeTHpeX TAREJHX flep H3 sKCHePHMEHTANBHHX
o Eman .
ceseitt - 6 Dey= 60 in...)

(Sn, Ce, Ta, Pb) B OOJACTH SHEPIHE MOHOXDO-
marmaecinx goToHoB oT 30 mo 90 MaB. 3rm ce-
YeHHA CDAEHEBADTCA C DPe3yALTATAMA BHCOKO2HED-
TeTHYHOl SKCTpano LMK JOPEHUOBCKEX JHHHRA,
TPRCTARANIN CEYeHHT GS(tot:E)) LA TATaHT-
CKOTO IWTIOJBHOT'O PE30HAHCA, & Tarke ¢ Ipel-
CKABQHWAMA MONEJH TOTJOmEHEs KpasmmelTpoHHH-
M2 napame. A cpenHeR modiy mpodera CHCTPHX
HefATPOHOB B MCCJENOBAHHHX TAXEJNHX AXpaX Ho-
Jy9eHO sHaweHme ‘A = 3.5-8.5 depmu.

Nucl, Phys.,

From messurements 6(")(5,) ngsa m..)

on four beavy nuclei (Sn, Ce, Ta, Pb) from
30 to 90 MeV with monocbromatic photons one
obtains the cross section for the formatienm
of a compound nucleus state excited with the
full energy of the absorbed photon. The cross
section is compared with high energy extrapo-
lation of the Lorentz line which fits &
(toth,) on the glant dipole resonance and
with the absorption on a quasideuteron pair.
A value 3.5 fm < A< 8.5 fm 1s deduced for
the mean free path of a fast nucleon in these
heavy nuclei. ®

72 Dolbilkin B.S., Ohsawa S., Torizuka Y., Saito T., Mizuno Y., Baito K.

ELECTROEXCITATION OF GIANT MULTIPOLE RESONANCES TN 1488!\ AND

Phys. Rev., C25, 2255-2268

CeyeHud pacceAHms MEKTDOHOB HA MPWEHSX,
o6OTamLeHHEX H30TonaME ' *OSm (96.5%) ¥ 2sm
(99.2%) mamepeHH B o0JacTE BHepImR Bo3CyRIE—
HEA oT 5 1Jo 33 MaB nid SHeprmit HaeTapmux
aJexTpoHOB oT 150 1o 215 MsB m yraoe paccesd-
urg 30, 35 ® 40°. B COOTBETCTBEM C BaBHCH-
MOCTEN OT NMEPENAHHOT'O EMIYILCA RIACCHPEIMDO—
BaHH THTAHTCKHE DE3CHAHCH Arpa V48gy 11394

E =14.8 MB (78 4~1/3), 11.6 (61 47V/3),
15.5 (82 A= /3) 7 24.0 (129 A~ 1/3) .oorapyme-
HO, 4To pacmeimnedwe oo K raraHtckmx E1 (T=1)
n E2 (T=0,1) pescHaHCOB B AedOPMADOBAHHOM
Anpe 1525 cornacyeTcA ¢ OPelNCRASAHEAMH BH-
OpalmOHHOR HOoTeHIEAJBEHOR Mogexm. Pacmellne-
uEe Mexxy K=0* m 2% xommoHeHTamE nus E30cKa-
JIIPHOTO B H30BOKTODHOIC KBAXPYHNOABHOI'O Pe3o—
HAHCOB OXA3HBAETCA DABHHM ~2 M3B m ~5 MsB
COOTBETCTBEHHO. [lapaMeTpH De3OHAHCOB, KIAC-
cnfINIFPOBAHHHX KAK I'ETAHTCKEE MORONONbHHE
DPEe30HAHCH, B cdepHdecroM HAIpe 48gn = Tedop—
MHDPOBAHEOM 2Sm OKA3NBADTCA OMHEME E TEME
®e. A oGIACTR Allep PEIROIEMEIBHMX BIEMeH-
TOB OGCYXIAETCA pasiMide TAKEX OADAMETDOB
TRTAHTCKEX H30CRAJAPHHX DPE30HAHCOB, RAK pe-
SOHAHCHASA SHEDIEA X INPEHA, ONPEeNeJeHHHX B
PeaKImAX pacCesHNA SAPOHOB H BIEKTPOHOB.

50

1528-.

The electron scattering cross sections
from the enriched 1483!11 (96.5%) and 1528!
(99.2%) isotopes have been measured between
5 apnd 33 MeV excltation energles for incident
energies in the range of between 150 and 215
MeV and scattering angles of 30 , 35 , and
400. 'I‘he glant reaouances at E_=14.8 (78 x

3, 116(6111 )y 15.5 (82 A~Y3), ana
24.0(\29 4~13) Mev tor "Sgm were classi-
fled according to their momentum tranafer
dependence. The K splitting of the giant 31
(T=1) and B2(T=0,1) resonances for deformed

m were observed in agreement with a vi-
brating potential model. The splitting bet-—
ween the X=0% and 2% components for the iso-
scalar and isovector quadrupole resonances
are ~ 2 MeV and ~ 5 MeV, respectively. The
fitted parameters classified as the giant
monopole resonance are the am for, spheri-
cal 1488m and for deformed ZSI. The diffe-
rence between the isoscalar glant resonance
parameters for resonance snergies and widths
found from hadron scattering and those for
electron scattering 1s discussed for the
rare-earth region. ¥



73 Gippery X.-L., Sohmids-Ott W.-D. RADIATIVE CAPTURE OF DEUTERONS IN
4% anp 238y, 7. Phys., A306, 367-368

Bas nedopMEDOBAHHNX AXep 1545 & 238y ¥e have measured (d,J) reactions for the
ESMSDeHH (YHEINA BOSCYXISHRA DEAKINE 1S4ga deformed nuclei 17*sm and 238y and have ob-
(a4,5)1%63u x Be[XHER NpeNe) CeYeHWI DeaKiuN tained the '7*sm(d,J)"7®Eu excitation fune-
2385(q,7). 910 mocleNHee SHaueHNe, DABHOE tion and en upper limit for the 238y(a,J)
9,4 MROapH, OXA232X0CH 3'1.7 pasa MeHBUEM, cross section. The latter value of 9.4
JeM N3MeDeHHoe paHee. [loJyYeHHHe SKRCIIEDEMEE- being 1.70 times smaller than the earlier
TAXLEHE SHAYEHWA ceveHmlt pesxmmk (d,)) cpas— reported cross section. The existing expe-
HEBADTCA C SGHOPO BHYMCNCHHHME BeNATEHAMN rimental (d,J) cross sections are compared
ceveHmt o6pasoBaHEA COCTABHOT'O fANpa. with Tecalculated compound nuclear values.*®

4 Zurmiihl U., Rullhusepn P., Smend F., Schumacher M., Borner H.G.

THE DISTRIBUTION OF E1 STRENGTH BELOW PARTICLE THRESHOLD STUDIED
BY RESONANT SCATTERING OF GAMMA RAYS. Phys. Lett., 114B, 99-102

Ipenzaraerca MeTON OOpeNEJOHMA CedeHMA A procedure is presented to determine to-
noyHOoro $oTOmOrMOme RS 61._ ¢ nomomeD peso- tal photoabsorption cross sections Sy by
HARCHOTO paccednsa J-kpapToB. [orA3aHO, ITO resonant scattering of J-rays. It is shown
fopMa cedenma 6"* mopropAer $opMy AOPERIO— that Gt follows along the DGR lorentzian
poft xpmBofk, omMcubammeit JTP, no smeprukt 3.5 line down to 3.5 MeV. Indications for non-
MpB. HadumuamTcA HeCTATACTEYECKAE OTHRIOHEe- statistical deviations from the lorentzian
HES OT JODEHIOBOR KpEBO#. line are observed. *

75 McDanlelis D.K., Varghese P., Drake D.M., Arthur E., Lindholm A.,

Bergqvist I., Erumlinde J. BRADIATIVE CAPTURE OF FAST NEUTRONS
BY "©%Ho aNd 238y, Nucl. Phys., 4384, 88-96

CevsHEA paIMaIMOHAOT'C 38XBaTa dac'rgux Radiative capture of fast neutrons by the
Anep EedopMApOBAHHHME ANpPaMA 16530 " 38U deformed nuclei 18350 and 238y was measured
HIMEPEHH B 00JACTH BHOPrHit HameTamummEx Reft- over the 7 to 15 MeV incident neutron ener-
TPOHOB OT 7 Xv 15 MsB. B ravecTBe meTexTOpa gy range. The J-ray detector was a large
J-KBaHTOB IpEMEHAJICA Joubmoft NaI(Tl) &aHTH- NaI(Tl) anti~Compton spectrometer, and time-
kOWTOHOch CHeRTpoMeTp. JIA HOZaBNEHEA of-flight techniques were used to suppress
jora mCIONH3OBAJNACH METONHERA BpeMeHE-IpoJe- background. The total rasdiative capture
TA. JHOPTOTEYECKHO SABACEMOCTE INOMHHX Cede— crogs section exhibits an energy dependence
HEf pamEalMOHHOrO S4xBaTa ACHO CBEIETENHCT- that clearly indicates the importance of
BEyDT 0 BAEHOR DOXE OPAMOTO-IOIYUPAMOTO MeXa- the direct-semidirect reaction mechanism.
ERSME peaxmuit. PesymbraTH TeopeTRYECKHX pac- Theoretical calculations compare favorably
YeTOB CPABEMBANTCA C SHCIEDEMEHTANLEHME IaH- with experimental observations. However,
mo. OrHaxo PopMd HeMeDeHHHX CHeKTPoBR J- the shapes of the observed J-ray spectra
~KBAHTOB OTJHYANTCA OT DACCYATAHARX, 9TO differ from those calculated, indicating
CBENIOTENBCTEYOT O HAJNYHMHA npodJex B onpene- problems in estimating the distribution of
NOEME PACHpeREeXOHEA ONHOYACTHYHHX CRI B HC- single-particle strength for these deformed
CHENOBAHENY NeJOPMADOBAHHEX AXpax. puclei. *
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76 Shahal 0., Raman S., Slaugbter G.G., Coceva C., Stefamom M.
DIPOLE TRANSITIONS FROM NEUTRON OAPTURE IN 172

Rev., 025, 1283-1295

B oGmacre sHeprmt 10-530 3B ¢ IOOMOMBED Hep-
BNYHHX )J-KBAHTOR WS DPeaxmum Hell TDONHOTO 3a-
XBaTa RSYWeHO 49 HeATDOHHMX DE30HAHCOB B AX-
pe 73vv. 9rmm PesOHaHCaM UPNIINCAHH SHAYeNNA
CIMEa J=2 K J=3 Ha OCHOBEe OTHOWMEHNE METEHCHB-
HOCTE NOAXOASIMEX NAP HNSKOSHEDIeTWIHWX J-
-KBaHTOB. H3MepeHHHE RHTEHCEEHOCTN IeDBESEIX
BHCOKOSHEDIeTHYHHX J-KBaHTOB IMpeodpa3s’osaHH x
qaACTHYHHM DEAKUNOHNHM NEDNHAM. OTE NNDEMU
CHAN WOXBEePTHYTH KODPEAAIMOHHOMy BHAXNIY
BMeCTO IIPEBeXeHHHX HekPpoMHMX WMPEH, B Desy-
JbTaTe He OoCHAapyxeHO YOeIRTeNbHOI'C CBHUETEME-
CTBa HECTATECTHYECKOTO NOBeleRmA H3YYaeMOr'o
Apa, O KOTODPOM COOCMBJA0CH paiee. IloaydeHO
yIOBA€TBODHTEJIBHOE COIVIACEe OTHOMEHEBA 3ace-—
J€HHOCTE HHU3KOJexalx ypomue#l mnd pe30HAHCOB
cO CIMHOM J=3 K HX 3aCeJeHHOCTHE LA De3OHaH-
COB CO CIMHOM J=2 ¢ kackamiok Moremsmw. s
DE3OHAHCOB B odnacTH SHeprm#t 10-200 3B orTme-
9eHo yBeXxmyeHme BepoATHocTn E1-mepexonos B
KOHETHHE COCTOAHMA C YFXOBHM MOMeHTOM K=2 1o
cpapieHEd ¢ K=0 cocrosmmmm. aa ampa /*yp
mocTpoeHa cxema ypoBReft ® paccumTaHa BHeDTHA
oTHeleHna HefiTpoHa: 7464.5+1.0 KeB.

77 Beer H., Macklin R.L.
1404-1416

CeueHEd 3axpaTa HelTpoHOB AxpaMu
178,179,180 H3MePeHH B o0macTH SHeprmé or
2.6 k3B mo 2 MaB. YcpemieHHHe CedYeHEM 30XBA-
74 PACCYNTAHH ¥ ANNPOKCHMEDOBAHH B TeDMMHAX
CREOBHX yHxuuit. C HOMOMEBED aHaau3a IO §opme
olfpefedeHH IADAMETPH DEe3CHAHCOB, HaCKINNANENX-
cA opE sHeprAx Hmme 10 x8B. Ycpemmemsie no
pacnpernedeHED MaxcBelld CEYeHEA DACCUNTAEM
s Temnoenx sHepralt xT or 5 mo 100 xaB. Ce-
geps? OpE kT=30 k2B HCHOXH30BAHH IAA onpexne-
JeHEH BEPOATHOCTHE 3aCeJIHeMOCTE HSOMepHoro 8~
COCTORMEA B ALpe IpE saxBare HefTpOHOER,
oxasammefica pasmoRt (1.2410.06)%, = gacnpo—
CTDEHEHHOCTHE r-nponecca Lug anpa
- 0.0290 (S:L-1O ) JlonyqerHHe BHAYEHES HCOONL—
sOBaHH LA AHANN3A 8- X r-IpOIECCOB ANEPHOTO
curuaza 1807a,
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BLECRIC

Yo RESOMANCES. Pys.

Primary neutron capture J rays have been
studied from 49 meutrem resemances in
in the 10-530 oV emergy range. These reso-
nances are assigned J=2 and J=3 om the basis
of the intemsity ratios of suitable pairs of
low-energy J rays. The measured intensities
of the high-energy primary J rays have been
converted to partial radiation widths. These
widths have been subjected to a correlation
analysis against reduced neutron widths,with
the result that convincing evidence was not
found for previously reported nonstatistical
behavior in this nucleus. The ratie of the
average population of a particular low-lying
level from J=3 resonances to its population
from J=2 resonances was found to be in sa-
tisfactory agreement with a cascade model.
Resonances in the 10-200 eV range were noted
to exhibit an enhancement ef E1 transition
probabilities to K=2 final states as compa-
red to K=O states. A level scheme for 1741’1)
was constructed, and the neutron separation
energy for this nucleus was deduced as
7464,5+41,0 keV. ®

178:179,18% ¢ anp "801a(n,s) CcROSS SECTIONS
AND THEIR CONTRIBUTION TO STELIAR NUCLEOSYNTHESIS. P,

s. Rev., €26,

The neutron capture cross sections of
178'179'18031 were measured in the energy
range 2.6 ke¥V to 2 Me¥V. The average capture
cross sectiems were calculated and fitted in
terms of strength fumctiens. Resonsmce para-
meters for the ebserved resonamces welow 10
keV were determined by a shape aralysis.
Maxwelliap averaged capture cross sections
were computed for thermal energies XT bet-
ween 5 amd 100 keV. The cross sections for
kT=30 keV were used to deteimino the popula-
tion probability of the 8~ isomeric level in

by neutron capture as (1.24+0,06)% and
the r-process abundance of as’ 0.0290
(S1z10”). These quantities served to analyze
8- and r-process nucleosynthesis of '50ra, %



78 Winters R.R., Macklin R.L.
208~212

C nmoMomBD XPOHOMETpPA pacnaza Re-0s EB3Me-
peH BOBpACT TANAKTHKH. JUIA ECHOMB30BAHKEAL
TAKOTO XPOHOMETDa peliammee SHAYCHHE HMEDT

aHHHE OO CeveHwdAM 3axBaTa LA H30TONOB
86,187, B cTaTbe OpEBOLATCA DPEe3YIBTATH
TIepecMOTpa ISHHHX OSKCHEDAMEHTOB @ OTMEYaeT-
oA BHCORAA CTENEHh COTJIACHA M3MEDEHHHX ce-
yeHmft ¢ mepecMOTPEHHUME IAHHHME IPYTEX Ja-
gopaTopeft. IIpR RCIONH30BAHME CTaHmApTHOM
MOLEJS® ANEDHOTO CHHTE3a H HNOAYYEHHHX cede-
yuit OOpefeXeHH IJMTEIBHOCThL T —Ipolecca
AnepHoro cmuTesa - (8.942.0)x1G” ser, BO3-
pacT TATAKTHKE ~ -13.5x109 JeT ¥ BO3pAacT
BCeJeHHOfl - r--14.5x10g Jer.

79 Starr R.D., Axel P., Cardman L.S.
Pb and 2%py,

9.5 AND 12 Mev IN 208

CeueHEd yupyroro paccedaHmsa (POTOHOB HA An-
pax 208py, g 206p, H3MepeRN mox yraamz 90° &
135° B o6xacTE SHeprEd or 9.5 1o 12.0 MsB
Ha Iy9YKe MeueRHX POTOHOB ¢ SHepTeTHIECKAM
paspemesmeM mopanka 125 xaB._ OGRapy#eHO, 9TO
cedeHHe A Aupa 208y, MoHOTOHHO pacTeT IOpE
YBeJMIECHA® SHEPIHM, coriacyercA no dopme ¢
NOJHEM ceveHEeM HOTOHHOIO B3aEMOZedCTBRmA,
OIMCAHHOTO NOPEHIMAHOM,H MMEET MAKCYMANHHYD
peJunHy 650 MOH npm sHeprmm 13.6 MaB n mm-
pagy T'~ 3,8 MsB. Ceuenne paccesuus foToHOB
e Axpa “OPPb mMeeT GOMBMYD BeMMIEHY E Cy-
meCTEeHHO Gosblle E3MEHAETCHA OPH yBEJIAYCHEH
SHEPIrHH: HadJpraeTca y3rum# oTyeT/mMBHE Mak-
cmMyM Ipu sHeprmE ~10.04 MaB ® pesxwme mpo-
BAJH B CEUYEHWHE UDM BHEPrEaAX BHmle ~ 10,6 &
11,3 M2B. CpaBHeHMe NAHHHX IO pACCEAHEK HA
pasHHE VIV CBHANETEJLCTBYEeT O TOM, 9TO BCE
OCOCEHHBOCTHE paccessnd $OTOHOB OJYCIORIEHH,
B OCHOBHOM, IHIOJBbHHMA B3awMoneRcTBHAMM.
Taroe IpeACTABIEHEE O XAPAaKTeDe OCOCEHHOC-
Te#l ToHKOY CTDYKTYDH ceueHmtt paccesHmsa $oTo-
HOB OpeiCTaRrRIAeT CONbNOE 3HAUCHME IAA HANh—
Hellme# mHTepOpeTalME NAHRHX 110 HEYHDYIOMY
pacCeAHVN 3JIEKTPOHOB Ha fAIpe 208py,, HexoTo—

AVERAG
AND THE AGE OF THE GAIAXY VIA '©7Re pECAY TO 187

g 186,187,188, ¥) CROSS SECTIONS

Os. Phys. Rev,.,, C25,

One measure of the age of the galaxy is
derived from the Re-0Os decay chronometer.
The 186'18709 capture cross sections are
crucially important in the use if this chro-
nometer. In this paper we describe a small
revision of our measurements and point out
the high degree of comsisten:y of the measu-
red cross- gsections with the revised results
from other laboratories. Using a standard
model of nucleosynthesis and these cross
sections, the duration of r-process nucleo~-
synthesis is estimated to be (8.9+2.0)x10°
yr, the age of the galaxy to be n—13.5x109

yr, and the universe to be ,~14,5x109 yr. ¥

ELASTIC PHOTON SCATTERING BETWEEN
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Phys. Rev., C25, 780-790

The elastic photon scattering cross sec-~
tions of 208Pb and 206Pb were measured at
90° and 1350 in the energy range from 9.5
to 12 MeV with a tagged photon beam whose
energy spread was about 125 keV. The 206Pb
cross section rises monotonically with ener-
gy, and 1s consistent with a total photon
interaction cross section which has a Loren-
tzlan energy dependence with a peak cross
section of 650 mb at 13.6 MeV and a width
T'~3.8 MeV. The 2ost scattering cross sec—
tion is larger and has some rapid variations
with energy; there is a narrow extra peak
near 10.04 MeV and there are abrupt increa-
ses in the cross section just below 10.6 and
11.3 MeV. The relative scattering observed
at the two angles indicates that all of the
scattering, imcluding the rapid variations
with energy, is domimated by dipole interac-
tions. This dipole assignment for the fine
structure is important for the proper inter-
pretation of inelastic electron scattering
by 2%Pv. some of the observed fine struc-
ture in inelastic electron scattering must
be dipole; the finme structure previously re-



pas moud o0Hapy®eHHOf paHee B mpoumeccex He—
YOPYyTOr'0 pacCedaHmsa 3AeKTPOHOB TOHKOU CTDYRTY-
PH IOJRXHH OHTDL IMIOJNBHOM#: MHTepOpeTard TOH-
KO}t CTPYKTYPH KaK CJeNCTBEA NPOABICHHA BIeK-
TPUYECKIMX KBAJDYOOABLHHX BO3CYRIEHME LomxHA
paccMaTpHBATHCA KAK OpeJBaDHTENbHAR IO TeX

Iop, Noxa He OYLYT YYTEHW BKRIANH TRIIOJHHWX
Bo3Cy*RueHuit,

&0 Bell Z.W., Cardman L.S., Axel P.
€23, 791-803

[lapimanbhye iddepeHimanbige HoToHeATpOH-
dHe ceyveHWd JJUT SLIpa Pb nm3MepesHr B o0yac-
‘T SHepriit oT 9.9 1o 11.2 MaB ¢ sHeprerudec-
Kiii paspeleHnen ngggnxa 100 xaB. He#trponu,
OCTaRIWINLME JIPO Fb B OCHOBHOM U IIEPBHX
TBYX DO30YAIEHHHX COCTOAHMAX,Pa3nelilmCh,
YTJIOPHE pacnpelesieHw! N3MepeHH IIpa 7 3Haue-
mMAX yraa B odnactu or 45° mo 135°. 3t pe-
3yJBTATH HapT OoJblle uHGOPMAIMA O TOHKOHR
CTPYXTYpe, HalymmaBlielica B paHHMX 3KClepHA-
MEHTaX, B KOTOPHX C XYIUUDM Pa3peleHneM M3—
MEDANOCE loyHOEe QOTOHERTpOHHOE cedeHme, H
TO3BOJINT MHTEDIPEeTUPOBATH 3TY CTPYKTYDY
Kax CJencTBHE IPOSBIEHWI WIEKTPUYECKHX IuIO—
JBHHX BO3CYywRLeHmi. /3mepeHHHe NapimalLHHe
ceyellns GRIANTCI XOpPOWMM TECTOM LA Mopedxelf,
ollicHBaKMMX cedeHud B3ammonefcTruA PoTOHOB C
Anpav 1 CBA3b BO3CYRIEHHHX COCTOAHME C KOH-
TmyyMoM. OOHapy®eHo, 4YTO pacueTH, BHIOMHEH-
HHE D paMKax CTaTHCTHIecro# momemw ¢ koapdm-
uUm -iTaMit nepelavy, MOIy4YeHHHME B TDAIMIEOH—
Hoft onmTudecroll Momeym, He MOIYT ONHCaTH Iaxe
YCPEIHEHHY® 3aBUCMMOCTEH OTHOWEHW! BeTBIeHHA
oT 3Heprm. l3meperHHe yTJOBHE pacnpeleseHHA
JICHO CBIIOETENHCTBYRT O HAJWIVHM HHTeDdepeHImu
B2 wm k1 mpoueccos ¢ momuHuMpymunaM E1 B3aumo-
netcTouem. HHTepdepeHIIMOHHHE WIeHH EMENT Be-
JMYPHH, NpuCIM3HTENEHO DaBAHE 3HAYEHMAM,Ipel-
CKA3HBAEMHIM [IPOCTHMA IDSMHEMMA-IOJIYTIPAMHMI Dac-
YyeTamy, YUNTHBAKEMMM VIEKTDHYECKWH IMIOJEBHHI
Y M30CKAJIPHHI 3IeKTpHUeCKyGi KBAIDYNOJBHHHR
THTAHTCKUE De30HaHCH. OrHaxo 3T0 CoIviacue
BH3MBAET HEJOYMeHlle, TaK KAK ORUIaeTcd, 4UTO
ycpemuenue mHTepdepeHLIM N0 MHOIHM ANEePHHM
YDORHSM B MCCJENOBaHHOI ofnacTy sHeprwit BO3-—
GexnecHNA NPUBeNeT I YMSHBUEHWO 10 HYJMA aHA30-
RO B (ATACTII YIJIOB 90°.
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. ported as being due to electric quadrupole

excitation should be considered as tentative
untll the correct dipole contributions are
included. *

STRUCTURE IN THE 2°CPb
AND 11.2 MeV. Phys.Rev.,

The partial differential photoneutron
cross sections for Pb were measured in
the energy region from 9.9 to 11.2 MeV with
an energy resolution of about 100 keV. Neu-
trons leaving 2O7P’b in its ground state and
first two excited states were resolved, and
angular distributions were determined from
measurements at seven angles from 450 to
1350. These data provide more information
about the fine structure observed in earlier,
poorer resolution measurements of the total
photoneutron cross section and strongly sup-
port the interpretation of this structure as
being due to electric dipole excitations.The
measured partial cross sections provide a
sensitive test for models attempting to des-
cribe the photon interaction cross section
and the coupling of the excited states to
the continuum. Calculations using a statis-
tical model with transmission coefficients
obtained from a conventional optical model
are unable to explaln even the average beha-
vier of the branching ratios with energy.The
measured angular distributions show clear
evidence for interference of either E2 or M1
processes with the predominant E1 interac-
tion. The interference terms have a magni-
tude approximately equal to that predicted
by a simple direct-semidirect calculation
including the electric dipole and isoscalar
electric quadrupole giant resonance- However,
this agreement is puzzling because the ave~
rage of interferences between the many com-
pound nuclear levels in this region of ex-
citation would be expected to reduce aniso-
tropies about 90° toward zero. ®



81 Helsenberg J., Lichtenstadt J., Papanicolas C.N., McCarthy J.S.
EXCITATION OF IOW LYING NATURAL PARITY LEVEIS IN 208Pb BY INELASTIC
ELRCTRON SCATTERING. Phys. Rev,, $025, 2292-2308

JiccnenopaH®A pPACCESAHEA BASKTPOHOB C BHCO-
K7M 9HepPreTAYeCKAM Da3pelieHHeM, BHIOJHeHHHe
na spe ~°®Po mom yraamm 90° ® 160°, mO3Bo-
JWIA IPOBECTE IPOCTPAHCTBEHHYD DEROHCTPYKITED
3apAIOBHX IIOTHOCTE# HEpexXomoB H, OpexIe
BCero, INOTHOCTE# TOKOB MEpPeXonoB. MsMepeHms,
OXBaTHBaNm¥e OOCNACTL HepelJaHHHX HMITYyJILCOB
0,56 <a<2.6 @epMM‘1. NOUOJHADTCH DEe3yAbTa-
TaMd, OONYYEeHHHME B Cawie ¢ COJLIEME Hepe-
JAHHHME MMITyJ-CEMHM, DACIADAIMEMA 00IacTh
IaHHHX LIS HEROTOPHX COCTOAHE# BIIOTH N0 Hme-
PEASHHOTO ¥MIyihca 3.4 QBPMI;Q. CoodmaeTcH
O NIEePBHX TPEX _COCTOSHAAX C J =5~ K OEPBOM
cocToAHME ¢ J =7 . 3apAnOBHe ILIOTHOCTH He-
DPeXONOB_ONpeNeNeH Tarke IJIA HU3IMX COCTOA-
umht ¢ J =2%, 4%, 6% u 8%, Besmymm mwroTHOC-
Telt CPDABHMBANTCA C PE3YJIHTATAMM HEKOTODHX
TEOPeTUTECKNX BNUECIeHER. Hamume IonepevYHHX
2JEKTPEYECKAX TOKOB JJLT COCTOAHEM J“;S_ yra-
3HBAET HA NONABRNEHAE TOKA HAMATHAYWBAHMA, HO-
OOCHO OAHHHM IJMA HNPYTHX cocTogHmlt, B Ha oT-
CYTCTBHME IONARIEHWA JJIA TOKA KOHBEKLIHH.

High resolution electron scattering mea-
surements op 208Pb have been performed at
90° and 1600, which allow the spatial re-
construction of transition charge densities
and for the first time, transition current
densities. The measurement covering the mo-
mentum tran~fer range of 0.5<q<2.6 fo~?
is8 supplemented by high momentum transfer
data from Saclay, extending the data for
some of the states up to a momentum trans-
fer of 3.4 fm~'. We report on the first
three J® =5~ states and the first J'=7~
state. Transition charge densities have
been also extracted for the lowest J'E2+,
4%, 6%, and 8% states. The densities are
compared to a number of theoretical calcu-
lations. Transverse electric currents are
shown for the 5  states that indicate a
quenching of the magnetization current si-
milar to observations from other states but
the absence of gquenching in the convection
current coptribution. *

82 Hicks R.S., Huffman R.L., Lindgren R.A., Parker B., Peterson G.A.,
Raman S., Sargent C.P, INELASTIC ELECTRON SCATTERING FROM “Crp

AT 180°, Phys. Rev., C26, 920-930

Cededltsd HOyUpyTroro pacCesHns] JIEeKTPOHOB
Ha supe 298Py Ha yrom 180° maMepeHH NpE 3Hep-
TWAX HsreTawouwmx snexkTponoB 40.5, 50.4, 60,3
u 75.2 MaB. llonepeunue anexkTpEdueckue fopm
$aKTOPH ompeleNeHH IJIA 3 COCTOSHEA IPE 3HED—
rmm 2.614 MsB, 5~ (3.198 z 3.708), 2% (4.085
B 6.210), 47 (4.323) = 6% (4.422). Jlanmue 1y
YKa3aHHHX COCTOAHEI HATYDAJBHO# 9eTHOCTH CpaB-
HABADTCA C NPeACKA3aHUAME MOoLeJH xuoro# Kamwrw
B IPEINOJIOREHAH O HECKAMAEMOCTH ¥ OTCYTCTEHH
BpalghlyXCcA TOROB YACTEYHO-IHDOYHOR MoIesm.
Bce nonepeudhe anexTpwdeckre GopM—PaKTOPH CBH-
LeTebCTBYRT O CIWIBHHX BKIANAX BHYTDEHHHX TO-—
KOB HaMATHEYWBaHuA. [lonepewnue HopmM—PaxTOpH
NOJy9eHH LA mpexmonaraemoro 1% cocrosmwa mpm
ateprEr 4,84 MsB, rpymm 1% cocrosmmlt mpm 7,48
MsB, & Taxxe 1A HECKOJLKEX IPENIONATAEMHX 2
coctostimit. OcymecTBIeR NOECK M1 CEMH mepexonos
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Inelastic cross sections for 180° elec-,
tron scattering from 2OBPb have been measu-
red at incident energies of 40.5, 50.4,
60.3, and 75.2 MeV. Transverse electric form
factors have been determined for the 3~
state at 2.614 MeV, the 5~ states at 3.198
and 3.708 MeV, the 2% states at 4.085 and
6.21 MeV, the 47 state at 4.323 MeV, and the
6% state at 4.422 MeV. The results for these
natural parity states are compared to the
predictions of an incompressible, irrotatio-
nal current model, and of a particle~hole
model. All transverse electric form factors
show strong contributions from intrinsic
megnetization currents. Transverse form fac-~
tors were obtained for the proposed 1% state
at 4,84 MeV, for the group of 1* states at
7.48 NeV, and for several proposed 2~ states.



B o0IacTH sHepI'm#t BosCyxmeHEA mo 19 MeB. 00- A search for M1 transition strength was made

CYRIaeTCa BOSMOXHOCTH NCIONE30BAHNA DPAcCes— up to-excitation ehergiea of 19 MeV. The fu-
HAAd ATeKTPOHOB InA M3YYEHEA PacnpeXeXeHmA M1 ture of electron scattering as a tool for
CHJH B fNpe Pb. probing M1 strength in 2oel’b is discussed.™
83 Joly S., Grenier G., Drake D.M., Bergqvist I., McDaniels D.K., Lindholm A.,

Nilssorn L., Olsson N., Waheed A., Zorro R., Rigaud F. STUDY OF THE

2%8p(n,7,)%%%Pb REACTION BETWERN 0.8 AND 7.7 Me¥V. Nucl. Phye. 2

71-78

Pearamn ZOBPb(n,)O)Zong ®3ydanace B 00~ The reaction ZOGPb(n,IO)'ZOgPo was studied

JacTH SHeprwit or 0,8 mo 7,7 MsB B menax mc- from 0.8 to 7.7 MeV to investigate relative
CJIeTOBAHUA OTHOCHTEJNBHHX BKIAQNOB IIPOIECCOB contributions of the compound-nucleus and
0Gpa30BAHEA COCTABHOT'O ANpA E IPAMHX-DONY- direct and semidirect processes in this
npAMHEX IponeccoB. lIpollecCH ¢ 0Cpa3oBAHEEM energy range. Compound-nucleus resctions
COCTABHOIO AIpa IOMHHADYNT B OGJACTH 3HEp— dominate below about 5 MeV and semidirect
it mo 5 MsB, a moyynpAMHe DpPOUNECCH — BHIME processes above 6 MeV. The direct-semidirect
sHeprrH 6 MsB. IpAaMad-moaympAMas MoIets (DSD) (DSD) model with a complex particle-vibra-
CO cJioxioft CRA3LD INBAXEHHA YACTHL M KOJLIEK- tion coupling describes the experimental da-
THBHHX KoJeCaHmit OIECHBAET 3KCIeDHMMEHTAJLHHE ta in the giant resonance region. A relati-
IaHHHe B 0CJAacTH THT'AHTCKOI'O De3oHaHca. Or- vely large imaginary term is nacessary to
HOCHTENLHO OOJbmasA BeJMUMHA MHMMOR ¥acTH mo- obtain a good fit to the data indicating
TeHiMajda paamMoneficTemAa, HeoOxommMad IJA HO—- either that the reactions proceed to a large
JyYEeHUs XODOWEI'0 ONMCAHWA JaHHHX, YKA3HBaeT extent in more complicated ways than the
Ha TO, YTO WIM IIPOLEeCC peaKuM® B 3HATHTENH- simple two-step semidirect reaction or that
HO} CTemeHM TPOMCXOMMT GoJee CJHOXHEM 00pa3oM, the model has a serious defect in its pre-
YeM B OpocTolff IByxcTyneRdaToit moiympamoit pe- sent forumulation. A second objective was to
aKIMM, WIK MOJIENE MMeeT cephes3RHH InedeKT B search for a possible excitation of the iso-
ee coppemenHoli dopmysmapoBke. NpyruMm Openme— scalar E2 and the M1 giant resonances by
TOM HCCJIeNOBAHEA CHJI IIOMCK C IOMOMBD H3Mepe- measuring asymmetries around 90° in the an-
HUA ACHMMETDME OTHOCHTENbHO yrua 90° B yriao- guler distribution of the J-rays. The re-
BOM pacCesHME J-KBAHTOE BOSMOXHOTO Hpomecca sults indicate no (or very weak) asymmetry
BO3GYRIEHHA HA30CKaJApHOro E2 m M1 rEranTcrEx effects. *

Pe30HaHCOB. PesyNbTaTH yHASHBADT HA OTCYTCT-
pRe (WM odeHb caadoe BrEAHEe) 5PPeKTOB

aCHMMETDHH .
84 King S.E., Potokar M., Roverson N.R., Weller H.R., Tilley D.R.
NEUTRON CAPTURE IN THE GIANT RESONANCE REGION COF 2ogl’b.
Nucl, Phys., 4384, 129~-142
OdxacTs IMOOJNRHOT'O IETAHTCKOIC PesOHAHCA The gient dipole resonance region of

anpa 2.09Pb H3YJeHA C NOMOIBY pPeAKIMH 2o'al’b 2°9Pb has been studied via the reaction
(n,¥) 114 nepexoloB, BeZymEX B OCHOBHOE I 2()Bl’b(n,)) for trensitions leading to the
IepBoe BO3CYXIEHHOE COCTOSHER ampa 209py, ground apd first excited states of 2O9pp,
HamepeRNHe YTAOBHE pACHpeReJNOHEA HCUOML30BA- Measured angular distributions were used to
HH IAA OOpeleJeHEA xoadliﬁmenron G2 opx 8 extract O coefficients at 8 energies and
3HAYEHRAX PHEPTEE X Kosjfmrmenton (A, npx Q) coefficients at 4 energles between 10
4 3HaAYeHWIX DHEDIEME B odmacT® of 10 no 13 and 13 MeV. The results are compared to di-
MaB. JlanHHe CDARHEBARTCA C IPONCKA3AHNAME rect-semidirect model and pure resonance
mpsMoft-norynpAMoft m wacToR peszoHAHCHOR Mome- model calculations using both real and com—
Jgeft, dcmonp3yoiMMA KAk nefcTBHTENBHNHE, TAR H plex form factors. Absolute cross sections
KOMILTeKCHHE (POpM—~$EKTODH. AGCOJDTHHE CeYeHmA at 90° were measured in 200 keV steps from
H3MePEeHH [OL YTJIOM 90° B otzacTE sueprmit E,(E;)=7.0(10.9) MeV to 13.0(16.9) MeV and
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po30yxueHEA oT 10.9 mo 16.9 M3sB nepexomd B
OCHOBHOE M HepBoe BO3CYXINEeHHOE COCTOAHEA HC-
gepmsant 0,39% m 0.13% cooTBeTCTBEHHO OT
3EAYEHAA KAACCHYECKOR THNONLHOR CyMMH.

are compared to previous data and to DSD
and PRM calculations, The transitions to
the ground and first excited states exhagust
0.39% end 0.13% of the classical dipole sum,
respectively, between the excitation ener-
gles of 10.9 and 16.9 MeV. x

85 Zemlo L., Drenckhahn W., Feigel A., Finckh E., Riskamp K., Urbansky P.,

Wangler M.

Buxomn peaxumdt 209%j(q,y)2110CH.cocT. Po,
21mp, (T1/2=25.2 CeK) M3MeDeHH JJIA SHepImd
LeiTPOHOB B OGAACTE E4 =8.0-11.5 MaB. Peakr-
mA EneHTEfEIMpoBanachk no o -aKTEBHOCTH K30~
rona Po. lloMydeHo, 9TO OPE 8Heprum Eq =10.43
MsB ceveHme peaxnmH (d,))c 3aceJieHHeM OCHOB~
HOTO COCTOAHEA Alpa Po mmeer BesHIEHY
B, o, coor.= 1643 MKOH, OTHOWEHHe CedeHMH pe~
ammit ¢ 3aceleHEeM OCHOBHOI'O W MeTacTaluib—
Horo cocTofHER - Ggey coct. /B =25.420.9.
3TH 3HaYeHAA, A TaKEe KDWBHE BHXOIa CpPaBHE-
BAMCh C pEe3yJIbTATAME DACYETOBR, BHIIOJHEHHHX
B DaMKaX IPOCTOR MOIeJNR 3acesleHMA YHA3AHHHX
nByx cocTogHuit. OCHapy®eHO, 4YTO B 00JAacTH
sHeprutt posCymnenma E- = 15-19 MsB oTHomeHnme

THE 20981(d,)2""12V 1 Bpy REACTION. Nucl. Phys., 4380, 493-501

The yield of the 299Bi(q,y)2118:8:py 4y .
21mp, (T1/2=25.2 s) reaction was measured
for deuteron energies Ed=8-11.5 MeV. The re-
action was identified by the oL _getivities
of the Po isotope. At Ed=10.43 eV, the
(d,J) cross section for the population of
the ground state of °'1Po is Gg.s.=16:3p0,
the ratio relative to the cross section for
the metastable state isf%is./6;\=25.4i0.9.
These values and the yield curves were com-
pared with calculations using a simple model
for the population of the two states. In the
excltation region Ex-= 15-19 MeV, the bran-
ching ratio of J- to particle emission is
nearly constant and has & value of about

BeTRIEHEA LI NPONECCOB BCIYCKAHUA J-KBAHTOB 0.4 x 107F , ¥
X %ACTUL OCTAEeTCA OPHCIM3UTENBHO NOCTOAHHEM
u papHuM ~ 0.4 x 10
86 Arruda-Neto J.D.T., Vannucci M.F.B.M., Herdade S.B., Vannucci 4.,

Nascimento I.C.
BARRIER °3°rh.

i oogacTa 3Beprutt 5.5-7.0 MsB maMepeHo yT-—
JuBoe pachpeleleHRe PeaKuMy 3JIeKTPOIeNEeHEs
Anpa 2320y, Ha OCHOBAHMM Pe3YJBTATOB aHATHAA
E2 xoofHIMEeHTOB YyIVIOBOT'O DacupeueJeHUd INOKa-
3aHO, 9YTO 3aMeTHad BesMY¥Ha B2 CAm HeseHRA
KOHIIEHTPEpYETCA B 00JacT® dHepru# BO/m3u Ca-
phepa IeqeHmd m cocramifeT (8+2)% oT Besrdm-
HH, OpelCcKA3HBAeMOlft 3HEepPreTHUIeCKH B3BemEHHHM
NPaBRJIOM CYMM.
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CONCENTRATION OF E2 STRENGTH NEAR THE FISSION
Phys. Rev., C25, 1689-1692

The electrofission angular distributions
of 321h, in the energy interval 5.5-7.0 ueV,
was measured. The analysis of the E2 coeffi-
clent of the angular distribution revealed
that a substantial amcant of E2 fission
strength 1s concentrates? near the fission
barrier, corresponding to (4+2)% of one ener-

gy-weighted sum~rule unity. X



87 Knowles J.W., Mills W.P,, King K.N., Pich B.0., Yen S., Sobie R.,

Watt L., Drake T.E., Cardman L.S., Gulbranson R.L.
MEASUREMENT OF THE PHOTOFISSION SPECTRUM CF 27

Phys. Lett., 116B, 315-319

MoroxponaTop Yank-Pusep TOPMO3HOrO H3Iyde-
HEA JIa00paTOpAM MMKPOTDOHA YHEBEPCHTeTa Wum-
Holica B MHOTOHHTAHAA Kamepa IeJeHEd HCIIOJNE30-
BAHH UL H3MepeHmd cedeRus (GOTONEJIEHEA AIpa
232pn B oGnacTE sHeprudt 4,95-6,76 MsB ¢ pas-
pemenueM 12-14 x3B. B BTOM CeyeHHEM, KOTOpOe
B CDelHEeM BO3pacTaeT 3KCHOHEHLMANBHO C SHEep-
rrelt foToHOB, Had/MIAPTC TPE IIATO IDH
sHepruax 5,20-5.80, 5,90-6.15 u Buue 6.30
MaB cooTBeTCTBEHHO. Ha KamkIOM ¥3 ILIATO OOHE-
Dy®eHa CTPYKRTypa. B uacTHOCTH, NPOABJIANTCA
XOpOMO Da3pelleHHHE MaKCHMyMH, Da3pneJieHHHe 0
sHeprv Ha ~ 100 x3B ¥ pacloJOXEeHEHE IDK
sHepruAx 5.50 u 5.60 M3B Ha HuxHeM ILIATO, a
Taxkge IPYIHE OTYETJMBO BHPAXEHHHE MAKCHMYMH
HadmIamMch mpu sHeprmAx 5.92, 6,03 # 6.11
M3B Ha cpemHeM miaTo. Hamuyue CTONB OJNH3KO
PACTIOJIOREHHHX CTDYKTYPHHX OCOOeHHOCTeR Mo-—
KEeT GHTH MHTEPIpeTEPOBAHO KaK CBHIETENHCTBO
TPOABJIEHUA BO30y®RIeHult BUOPAIMOHHHX COCTOS~
HER B y3KMX BHENHAX AMAX MHOTOSMHOTO NOTEH-
mana.

A HIGH-RESOLUTION
29k NRAR THRESHOLD.

The Chalk River bremsstrahlumng monochro-
mator at the University of Illinois Micro-
tron Laboratory has been used with a multi-
wire fission chamber to measure the photo-
fission cross section of 232’1‘1:\ between 4.35
and 6.76 MeV with a resolution of 12-14 keV.
This cross section, which on ‘the average in-
creases exponentially with photon energy,
shows three plateaus 5.20 to 5.80, 5.90 to
6.15, and above 6.30 NeV respectively.
Structure is observed on each plateau. In
particular there appear to be well-resolved
peaks, separated by ~100 keV, at 5,50 and
5.60 MeV on the lowest plateau and other
prominent pesks are observed at 5.92, 6.03
and 6.11 MeV on the middle plateau. The
closely spaced structure in each region
might be interpreted as evidence for the
excitation of vibrational states in shallow
outer wells of a multiwell potemtial. ®

88 Juxaves B.II., Byxu A.D., Brammmpor 0.B., Hemamkano A.A., Ilamyxr C.A.,
Cammxutt T.A., Tpouehxo B.M., Qapryumuwi# B.A., Mocrax B.B., Trauw H.M.

VCCIIENOBAHME NIEKTPOIENEHW Y30TOIIOB YPAHA. Y

XYpHAJ. , 10, 1456-1459

[lpencTarieHH pe3yJapTaTH usMepeHUd ceuenuit
(e,f) pearumit LA Azmep 233,235,236,238; 4
peaxipm (e,e'f) IJIA ANpa 238y, JaHHue Hpo-
QHANKM3UPOBAHH B paMKax COPHOBCKOT'O Mpmdim-—
KEHHA C IUIOCKMMM BOJHaMu. OOCYRIARTCH BKJIa-
JH TMTAHTCHKUX PE30HAHCOB B CEYEHWT WIEKTPO-—
IeJIeRuA.

HCRE# dusmyeckuit

Results of cross-—section measurements for
the (e,f)~reaction on 233'235'236'238U puc-
lei and for the (e,e'f)-reaction of the 238U
nucleus are given. The data were analyzed in
the plane wave Born approximation. The giant
resonance contributions to the electrofis-
slon cross-sections are diacussed, %

89 Arruda-Neto J.D.T., Herdade S.B., Nascimento 7.C., Berman B.L.

ELECTROFISSION oF 2%y, 236
AND E2 STRENGTH FUNGTIONS.

U AND 238y, ANGULAR DISTRIBUTIONS
Nucl. Phys., A389, 378402

Yriosue pacuggneneﬂnﬂ dparMeETOB WIEKTPO—
H3MepeHH B OGJacTE SHepral
5.5-25.0 MsB E aH&M3HPYOTCA COBMECTHO C IIO—

IeJaeHRA AIpa

JIeHEHME DaHee IaHHHME LA ALep 236y y 238y,
YeraHoRTEeHa KOHKypeHmma Mexny K=0 m K=1 ge-
JETEeJBHHMA KAHAJaMA 014 E2 po3nyxnexmit, mo-
K&3aHA JNOMEHRDyNmAd P K=0 wanana ma

58

The electrofission angular distributions
for 23“11 in the energy range 5.5 to 25.0 MeV
were measured and are apalyzed together with
those obtained previously for 236U and 23
The competition between the K=0 and Kx1 fis-
sion channels following E2 excitation is es-
tablished, showing a dominance of the E=z0



OKOXOCAphepPEOTO XeaeHmd. [oayvsHH B2 neaH-
TexpHHe CMAOBHe (YHRIpAMN LIR ARED 23“'0,23611
x 238y onpeneiend E2 BepoATHOCTE HedeHRT
(upx smeprEAX HEXe ODOMEXyTER CHOADEBAHNA,
OCEapyaeHa CymecTBEHHAS KoENeHTpamms E2 cm—
Ji BOJM3H Oapbepa NeXeHEd, BeJWIRHa KOTOpO#
XOpOmo AINPOKCHMAPYETCA C pesyIbTaTaMP DaH-
HEX HCCJeNoBamMit YTJIOBHX pacmpelexermt goro—
JeJIenns.

channel for pear-barrier fission. The E2 fis-
sion strepgth functions for 23L"U, 2360 and
238y gre deduced as well, and the E2 fission
probabilities (at energies below the pairing
gap) are estimated. A substantial concentra-
tion of E2 strength near the fission barrier
is found, in good agreement with earlier
photofission angular-distribution studies.®

90 Thierens H., Proot B., De Frenne D., Jacobs E. INDEPENDENT ISOMERIC
YIELD RATIO OF 12*1 IN THE PHOTOPISSION OF 23%U anp 238y, puys. Rev.,

€25, 1546-1550

OTHOmMEHKE HE3ABACHMHX ¥30MEDHHX BHXONOB
H30TO0nA 1 ompeleleHO PATMOXPMHIYESCKEM Me-—
TOMOM B peaxmmax foTomeseHmA ANep 25y gz

TOPMOSHHM Y3JYIeHEEeM C MAaKCHMATbHOR
sHepruelt, mamersapmefica oT 12 xo 30 MsB.
CpeIHEeKBANDATAYHHE 3HAYEHHA JIVIOBOTO MOMEH-
T4 COOTBETCTBYDWEX JparMeNToB ReJeHEA, J,.»
PacCYETaHHHEe B PaMKaX CTATHECTRYECKOR MOmeJH
cBATAA BO3CYAIEHHS, ORASHBANTCA HE38BHCAIM-
ME OT YTJIOBOT'O MOMEHTA ¥ SHepIEA BO3CYRIEHEA
COCTQBHOTO Axpa. Takoe noeefeHne 3HAYeHuR
J . CDAEHEBAETCA C DesyNbTATAMM, ICIyJeHHH-
MP OpE HCCHENOBAHMN IeJieHmA moX JeficTEReM
TeILIOBHX HeRTDOHOB ¥ YacTHL CpelHux sHepraf.

The independent isomeric yield ration of
4y has been determined radiochemically for
the photofission of 235U and 2380 with brems-
strahlung with end-point energies ranging
from 12 to 30 MeV. The root-mean-square va-
lues of the ancular momentum, ers’ calcula-
ted using a statistical deexcitation model
show an independence on the compound nucleus
angular momentum and excitation energy. This
ers behavior is compered to the results ob-
tained in thermal neuntron induced and medium-
—-energy particle induced fission. ¥

91 De Frenne D., Thierens H., Proot B., Jacobs E., De Gelder P., De Clercq A.,
Westmeier W. CHARGE DISTRIBUTIONS FOR THE PHOTOFISSION OF 23%y ,yp 238y

WITH 12-30 MeV BREMSSTRAHIUNG.

CecremMaTEYeCKOe HCCJeIOBAHHE 3aPANORHX
pacupejenesml B Apax 235y » 238y munomeno
B pearmEax QoToneNeHEA TOPMO3HHM J-H3Jyqe~
HAEM B OONACTE MaKCHMANRHHX SHeprmit 12-30
MsB ¢ DOMOmBED MeTOTOB mpAMoft J-cIexTpoMer—
DHE OCHMyYEeHHNX yPAHOBHX oCpa3suoR wm Joaer
38XBATA OPOAYKTOR JEJNEHAA MPY HCIOJE3OBAHMK
XEMHYECROTO DpasnefeHmA. [na odemx mesammxced
cucTeM oCHApyXeHa NparTEIecKad He3aBECEMOCTD
OMpHH 3apANOBHX pACHpeleneHmit oT cpemHelt
SHepI'MH BO3CYRIEHRA, 8 Cavd 3HAYEHBA MADHEH
XOpomo COIMacypTcA C JETEDATYPHHME IAHHHMY
Ing NefleHWs NpW MAJNHX SHeprmAx. OTkIoHeHme
BeJIEYMHH HagGoJee BEDOSATHOTO 3apiala Zp oT
3HQYEHAA, NPEICKA3HBEEMOTO TEHOTE308 O HEH3-
Mensmue#tca sapAnoBof IIOTHOCTE Zpnp Kak
fygxnERE MacCH fparmMeHTa BHABNAET RIMAHEE 000~
Jourk® ¢ 50 mMpoToHAME Ha 3apANOBHE pacupernese—
HRA B OCBACHAET CONbIEE 3IHAYEHMA 3apAma K

Phys. Rev., £26, 1356-1368

A systematic study of the charge distri-
bution for bremsstrahlung-induced photofis~
sion of 2350 and 23 with the end point
energies ranging from 12 to 30 MeV was per-
formed using direct J-ray spectrometry of
irradiated uranium samples or of fission
product catcherfolls, and also employing
chemical separation technigues. For luth
fissioning syastems the width of the charge
distribution was found to be practically in-
dependent of the average excitation energy
and the values obtained are in very good
agreement with those reported in the lite-
rature for low-energy fission. The devia-
tion of the most probable charge Zp from the
unchanged charge density value Zycp @s &
function of the fragment mass shows the in-
fluence of the 50-proton shell in the charge
distributions and a higher charge-to-mass



Macce A JerkuxX fparMeHTOB, He 3aBUCAIEE OT
SHePIEH BO3CYXIeHNA KOMDayHO-fnpa. Heodxonms-
MHe KpHBHE LA IepeXxola OT IIOCTHelTPORHHX
mace K NpeHefATPOHHHM HeftTpoHHO# SMECCHR 7(m*)
Ohyv TIOJY96HH H3 IPeXBAPHTENHHO H3MEDEHHHX
TOCTHEU TPOHHNX H YCJIOBHHX MACCOBHX pacupene-
neHz#t, PacueTH MO MOTENmM TOYKE paspaia YHI-
KMHCA 7 Ip., 8 Takme no ammprieckof dopmyie
HeraBaAd OYE€HE XOPOWO BOCHPORM3BOILAT NOBENEHNE
SKCIEPUMEHTANBHO ONPENENEHHHX BeJMIUH Zp,
ACKIOIEHEEM ABIAETCA MAcCOBasg OGJACTL BOJW-
37 3aMEHyTOf odoJoukM C Z = 50.

ratio of the light fragments independent of
the compound nucleus excitation energy. For
the necessary conversion of postneutron in-
to preneutron masses, neutron emission
curves,"@ﬂ’), were deduced from previous-
1y measured postneutron and provislonal mass
distributions. Calculations following the
gcisslon-point model of Wilkins et al. and
the predictions of the empirical relation
of Nethaway reproduce very well the experi-
mentally determined Z_ behavior, except in
the mass region cffected by the 2=50 clossd
shell. ¥

92 Stroher H., Fischer R.D., Drexler J., Huber K., Kneissl U., Ratzek R.,
Rles H., Wilke W., Maier H.J. ABSOLUTE CROSS SECTIONS FOR EILECTR(N-

AND POSITRON-INDUCED FISSION OF 238
SPECTRA. Nucl. Phys., A378, 237-250

B of6nactm sHeprumit 10-35 MsB mameperH ad-
COJIOTHHE CedYeHmA NeJleHHMA Afpa 238y non mett-
CTBEEM 3JIEKTDOHOB ¥ IOBHTPOHOB, CeYeHMs CpaB—
HUBARTCA C COOTBETCTEBYMIMME ceveHmamm foToxe-
JIeHEs, DACCYHTAHHHMA C ACIOIL30BAHAEM CHEK—
TPOB BEDTYaNbHHX GOTOHOB B GOPHOBCKOM HIPHOJE-
ReHMM C MCHAXEHHHME BOJHaM# (DWBA). KpaTuuec—
KE OOCYEIaeTCAl NIPUMEHMMOCTDL (opMa®3Ma BUPTY-
anbHHX $OTOHOB LA NMPOUEeLyPH A3BIeYEHHA MH-
dopmarm® © B2 cune #3 NaHHHX 110 MHKID3NBHOMY
AIeKTPOPACHeNICHER .

U AND TESTS OF DWBA VIRTUAL~FPHOTON

Absolute cross-sections for electron- and
positron-induced figsion of 238y have been
measured in the energy range 10-35 MeV. The
cross sectlons were compared with the cor-
responding photofission cross sections using
DWBA virtual~photon spectra. The reliability
of the virtual-photon formalism to extract
E2 strength from inclusive electrodisinteg-
ration experiments is critically{diecuseod.‘

93 Kuznetsov V.L., Nedorezov V.G., Nikitina N.V., Noga V.I.,, Paschuk S.d.,
Ranyuk Yu.N., Smirpov A.N. ELECTRON INDUCED FISSION OF TEE 2%y, 237yp,
239py aND ®*3im NUCLEI IN THE ENERGY REGION 100-1000 MeV. Nucl. Phys.,

A381, 472-486

Cevennrd QoToneseHus AXED 2380, 237Np,
239py g 2%n A3MEpeHH B odnacTtm oHeprmd 100-
1000 MsB. (OueHeHH OTHOCHTEJBHHE IeJHMOCTH.
BunoJIHEH aHAXM3 JaHHHX B TEePMHESX TEXHHKE
EEPTYambHEX $oToHOB, yumTHBammeR sfderTH
pasuepoB Amep. OCCYRIADTCA BRIAKH DaIIIHHX
MeXaHHM3MOB WIEKTPOANEPHHX BO3CYRIeru#t B 00-
JacTH Oobmmx sHepruit.

Blectrofission croas sections for 238U,
237Np. 239Pu and 243Am have been measured
over the energy range 100-1000 MeV. Relative
fissilities are evaluated. Analysis in terms
of the virtual photon spectra technique in-
volving & nuclear size effect is made. Con-
tributions of various electronuclear excita-
tion mechanisms in the large-snergy region
are discussed. ¥



94 Rullhusen P., Zurmithl U., Mickenheim W., Smend F., Schumacher M.,
Bérner H.G. COULOMB COERRECTION EFFRCT IN DELBRUCK SCATTERING AND
NUCIEAR RERSCNANCE PLUORESCENCE OF 2 TO 10 MeV PHOTONS ON 2381].

Nucl. Es.l ‘.38 ) 79-96

Jupyroe paccefnme )J-KBAHTOB Ha ANpE 238y
H3YYAN0CH B OGNACTHE sHeprmft or 2 mo 10 MaB.
Tonrsepaiexo HamrEe wierop mopamea o (Zo)%
KYXOHOBCKOR HDOOPDABKE IR XeAbGPNKOBCKOI'G pac-—
ceAHmd npH dHeprx# 3 MsB, HO He OGHADYXEHO
HERAKRX YRASAHEN I WIEHOB GoJiee BHCOKOTO
nopAnKA. YRABAHEA HA HANMIHE KYJOHOBCKAX IO~
IPABOK OPHCYTCTBYNT TARKE BILIOTH JO SEEPIHER
9 MaB. OmpegmesieHO, 4TO BIEAHME ANOPHHX HopM-—
~axTopoB H E2 TMI'@HTCKOTO Pe3OHaHCa OKAa3H-
BAETCA MEHBLIMM O CPABHEHHW C HeompereJeH—
HOCTAME QODMH FEOOJBHOTO I'HETAHTCKOTLO DE3O-
parca (JTP). [IpEBOMATCA CXeMa pacHaia ypoB-
neft azpa 28U, OCHADYREHHHX ¢ HOMONED $OTO-
BO3GyRneHEA . -JuddepeHmEartHHe cedeHua Anep-
Holt peaoHaucHO! QUIyopeCHeHIEE OCCYRIARTCS B
TepDMEAAX IIOTHocTe# ypomde#t m cunoBux (ymximii.

Using J-rays, elastic scattering of pho-
tons by 238y has been studied in the energy
range 2 to 10 MeV. At 3 MeV Coulomb correc-
tion terms to Delbriick scattering of the or-
der « have been confirmed, but no indica-
tions of higher-order terms have been found.
Indications of Coulomb corrections show up
also at 9 MeV. Influences of nuclear form
factors and E2 gilant resonances are investi-
gated and found to be small as compared to
uncertainties in the shape of the DGR. A de-
cay scheme i1s given for the levels in 238U
discovered by photoexcitation. Differential
cross sections for nuclear resonance fluo-
rescence are discussed in terms of level
densities and strength functions. ¥

a5 Dowell D.H., Cardman L.S., Axel P.,, Bolme G., Williamson S.F. COINCIDENT
ELECTROFISSION CROSS SECTION FOR 220U FROM 5 TO 11.7 MeV. Pays. Rev. Lett.,

49, 113-116

Cevenne peaximm 238y (eye'e) H3MEPEHO B
oGnacTR sHepruft BoaCyxmerma 5.0-11,7 MsB.
“Cymma E2 m EO cmromsx $ynkiuit ompenesena ¢

ERICIeHNEM NOCTYIHHX IAHHHX IJIA Deaxiue
238y (7,9 HosyueHiHe pe3yALTATH CBHLETENH-
CTEYRT O TOM, 4To E2/FD cmia B Kamaje neje—
HUA pacmpeleseHa NOYTM PABHOMEDHO B OCJaCTH
sueprult 7.0-11,7 MsB. E2/F0 cmna, oOHapyseH-
Hafi B HaHaXe IeJeHET, COOTBETCTEyeT BeJMIMHe
~10% oT sHagYenWd, MPEeJCKASHBAEMOTO H30CKa-
IApHEM EZ2 OpaBRJIOM CYMM; €CJIE BEepDOSITHOCTD He-
JeHmA cocramumAeT 0.22, To HccueropaHHas o6-
JacTh SHeprEf conepxmtr 453 ymaszammoit cymvi.

The 238y (e,e't) cross section was measu-
red for excitations between 5.0 and 11.7 MeV.
The sum of the E2 and EO strength functions
was extracted with the aid of available
238y (#,£) data. The present results show
that the E2/EO strength in the fission chan-
nel is spread almost uniformly from 7.0 to
11.7 MeV. The E2/EC strength that is found
in the fission channel corresponds to 10% of
the isoscalar E2 sum rule; if the fission
probability is 0.22, this energy region con-
tains 45% of this sum. ¥

96 Koumparsxo M.fl., Moccos A.B., llerprax K.A., Teomopomuu O.A. BHXOIH
IPOIYKTOB QOTOLEMEHMA 237Np. AroMmas smeprma, 53, 164-167

C OpEMeReHHeN J-CIeKTPOMETDAIECKOTO K
PAIMOXMMIIECKOTO METONOB BHIIONHEHH MCCJIENO-
BaHMA MacCOBOTO M 38PANOBOIO pacHpeXeieHmit
OPOLYKTOB POTONENEHRA ANpa 37%p B obnacTm
H3MEeHOHAA MAKCEMATHHO! SHEpI'ME TODMOBHOTO
J-usiyJeHma 22-28 MaB.

61

The investigations of mass and charge
distributions of 23/Np photofission frag-
ments have been performed using the radio-
chemical and J-spectrometry methods for
Ey™a% - 22 - 28 MV,
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