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As a part of the evaluation work by a working group of the Japanese
Nuclear Data Committee, 239Pu neutron cross sections are being evaluated
at present. This 1s an interim report of the work, and collected data
of the Breit-Wigner single-level parameters for 239Pu resonances are
compiled in tables with a summary of the relevant experimental informations.
The multilevel parameters are also given in the Appendix. Subsequent

evaluation for the 239Pu resonance parameters will be made on the basis

of this compilation.

* NAIG Nuclear Research Laboratory, Nippon Atomic Industry Group Co.



JAERI-M 5979 NEANDC (J) 39AL
INDC (JAP) 26G

10 py IR, T 4 — & DILEE

BARFHAEFREBHEF Y 7 ~HARFEAS
= W E* '
(197541821 8<8)

VURBBRSRKIoTANROLNTLEIRT - 4HEEEN—RE LT, ™Pu 7 - 2 OFENIL S
NT 3B, ABERR Pu B/ 7 4 - 2 FBEEXOPRRESL LT, §ITIAEINIHR/ T
A -2 ENEL, BLFEDRLNTH B, KXPNEKIIBreit - Wigner N—AHEAT A RICE 3 30§
15 4 - BICRR oty B ARILLB/,¢7 4 - £ 3AppendxiC FLHTH B BF - %, BIU%E
DEBEESREOBBEHOVTRAXTHEMN S,

Sk, CONEKRELZS LI, * Pu kB 5 4 - FOFBEIEE DD SNE5 D0

+ BARRFNBREASENAIGREHRHR



JAERI—-M 5979

I. Introduction
As one of the activities of Japanese Nuclear Data

Committee, the evaluation work of nuclear data for 235U, 238U,

239Pu 2L‘OPu and 2L‘lPu are now in progress. Along with the

’
other evaluation work for light, medium-heavy and FP nucides,
the purpose of this work is to support supplying good data for
JENDL, namely, the Japanese Evaluated Nuclear Data Library.

This report presents the review of the experiments on 239Pu
neutron cross sections in resonance region and the table of the
collected resonance parameters reduced from the measured cross
sections using the single-level formula. The data compiled in
this work are those appeared after 1966, when J. J. Schmidt
published his extensive evaluation worKSCh66). However, the
resonance parameters contained in Schmidt's compilation are re-
tabulated here without comments. Several authors apply the
multilevel resonance formula for the analysis of the experimen-
tal results. These sets of multilevel parameters are not '
included in the present table but are given in Appendix
separately.

In chapter II, the present status of the available data is
described and in chapter III, the main features of each experi-
ment are given. Some remarks on the parameter tabulation and

the guides to ‘the users are summarized in chapter IV.

IT. The Present Status of the Available Data
239

Pu neutron resonance cross

D67) ,B70),

Recent measurements for
sections were carried out extensively by Saclay Group
T70) and by Dubna GroupR7O).
The parameter set obtained by Saclay Group seems to be of
high‘reliability because they measured op, ¢ and o, with good
resolutions and analyzed the data simultaneously. It is note;
worthy that the resonance parameters have been determined up to
the very high energy region (O ~ 660eV). Though we have
Uttley's parameter set (included in Schmidt's compilationSCh66))
up to the rather high energy, the Saclay parameter set is only
one available above 300eV at present. In the low energy region,
Dubna Group measured 1, 9¢ and o, and determined the level

parameters for 32 levels up to 86eV by analysing these cross
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sections.

There exist several studies in which the multilevel formula

F68)

was applied for the reduction of resonance data. Farrel
analysed the fission cross sections obtained from the Petrel

S66
experiment using the Reich-Moore's multilevel formula.

D70) J68)

Derrien et al. and James also adopted the Reich-Moore's

formula for their analyses. While, Gwin et al. utilized the

Adler-Adler's scheme for the analytical description of their
experimental dataG7l)° These multilevel parameters are
summarized in Appendix of this report. Other papers collected

in the present review work deal with the spin assignment using

239

various methods. The spins of Pu resonances are determined

M65)

through the studies of the fission fragment kinetic energy

S65),

C c66 )
fission symmetry or resonance scattering measurement

A67) ,K69),S71) W69)

Weinstein et al. carried out the spin
assignment assuming the correlation between the average fission
neutron number ¥ and the level spin J. However, Trochon et al.
came to the conclusion that any correlation was not found be-

tween v and JT7O).

IITI. Main Features of Measurements
1) A Series of Experiments at Saclay
Derrien 67)

The measurements of the total and fission cross sections
were made by TOF method using the Saclay Linear Accelerator.

The transmission experiments were carried out to obtain-aT with

five Pu-Al samples (containing 0.1, 0.3, 1, 4 and 14 g of 23%u

per cmz, respectively) at the liquid nitrogen temperature. The
energy range was from 4 to 700eV and the best resolution was
1.5 ns/m. The comparison of the results with those of supple-
mentary experiments at ambient temperature made it possible to
determine precisely the Doppler broadening factor (A::%/E,
7 = 0,0122). Background determination was mede with Au, Co, Mn
and Bi samples.

The fission cross section measurement was performed on a
16 meter flight path using the A, (300 g/cm2) - N(25 g/cmz) gas
scintillators as a fission fragment detector. The measurement

covered the energy range from 4eV to 6KeV. Pulse width,
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frequency and the best resolution were 60ns, 500c/s and 6ns/m,
respectively.

Resonance parameters were obtained up to 500eV by shape
analysis using the least square method based on the Doppler
broadened single level formula., The details of the method are
described in ref.R67). Statistical study of fission width
showed the existence of two families of resonances, one having
a large I'f ( 750meV) and the other having a smalll £ ( 45meV).
Considering the level population, each family was assigned to
be of spin O and 1, respectively.

Parameters 2gim and I'up to 442eV were obtained as well as

r, 'r and J up to 251eV,

Blons 70)

The high resolution measurement of the fission cross

239

section of Pu was made using a gas scintillator containing

960 mg of 239Pu as a detector. The incident neutron spectrum
was measured with a BF3 proportional counter placed behind the
fission detector. The neutron source, the pulse frequency and
the sample temperature are the same as the previous measure-

D67)

ment at Saclay. The improvement of the resolution (from

6ns/m to lns/m) is noteworthy.
For the calculation of ¢, lOB(n,a) cross section was

assumed to be 9(n, @ (barn) = 6é0év - 0.28. The value of ? e
was normalized at 44 .48, 47.6, 52.6 and 74.95eV to the previous
ValueD67).

The fission cross section curve thus obtained was used to
calculate I'p's with the subsidiary parameters (2gfm, ', Ir =42
meV) obtained in the previous measurementD67). The reduction
was made in the following manner.

l). From O to 450eV, where the resolution function was
well known, the values of Pf were calculated from Eo, 2g/n and
ool'f,

2). From 450 to 660eV, where the values of I’ were known
with the poor accuracy or when the values of I' were less than

500 meV.

2gm y o olf

r :l:['r+-———__
f 28 oo -a It

_3_
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3). In the whole energy region, when the values of [ were
greater than 500meV,
2g1"n)
1 *

2
* g assumed to be 1/4

l’f=P-(1’r+

Trochon 70)

239

Elastic scattering cross section of Pu was measured with
high resolution based on the TOF technique using the Saclay
Linear Accelerator. Eight liquid scintillators were used. Six
of them contained lOB and were sensitive to the fission and
scattered neutrons. The other two without lOB counted the
fission neutrons only. The signals from the latter were used

to eliminate the fission events.

The level spin was determined in such a manner as the
theoretical scattering area (Ao)th agreed with the experimental
one (Ao)exp obtained from the measurement mentioned above. For
the calculation of theoretical scattering area (Ao)th =
1.02 133(2grn)2

Eg

the references D67) and B70). Level spins were assigned for

D67)

the values for 2gf";, and I' were quoted from

the levels up to 660eV. The previous and the present
analyses gave the same results for all the spins although the

methods of these two experiments were quite different.

2) Experiment at Dubna

Ryabov 70)

These extensive measurements consist of the total cross
section measurement with transmission technique and the fission
and capture measurement with self-indication method. Time of
flight technique was employed on the 1010 meter flight path
using the JINR pulsed fast reactor as a neutron source. The
liquid boron scintillation detector was used to detect the
resonance neutrons in the transmission measurement. The meas-
urements of the total cross sections and those of fission and
capture were carried out using a large cadmium-loaded liquid

scintillation detector. Time resolution was 40 ~ 55 ns/m.
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With the aid of the area method, the resonance parameters

g[‘n,[‘,l‘f and I'r were obtained for 32 levels up to 86eV.

3) Spin Assignment I. Resonance Scattering
Sauter 65), Asgﬁar 67), King 69) and Simpson 71)

The experimental conditions are summarized in Table I.
Sauter and Bowman assigned the level spin through the relation
g = (grn)z/r(grnz/r), where grzn/f was determined from the
experimental scattering area, and gl', and I' were taken from thé
references Sch 65) and B 65). Asghar used the same method.

K69) S71)

King et al. and Simpson et al. determined the level
spin from the measured values forl n/I, gr, andI’ . The values

for oy I'm and gF2n are given in S65) and A67), respectively.

4) Spin assignment II. Various Methods
Melkonian 65), Cowan 66) and Weinstein 69)

Cowan et al. studied radiochemically the symmetry of fis-
sion at individual levels from 15 to 82eV. Assuming that the.
ratio of asymmetric to symmetric fission depends on the level
spin, spin assignment was done for 22 levels. Melkonian and
Mehta's way of spin assignment was based .on the same assumption
as Cowan's in principle. However, they did not measure the
symmetry of fission directly but measufed the average kinetic
energy of the fission fragnments, and used the correlation be-
tween the fission symmetry and the kinetic energy.

RPT GroupW69) measured the average number of fission neu-
trons v and assigned the level spin through grouping of the
levels by v values based on the assumption of correlation
between v and J. However, a recent experiment of the same
kindT73), in which the Saclay 60MeV electron linac and the
proton recoil scintillator were used, showed no correlation

between ¥ and the level spin J.

IV. Remarks on the Tabulation

The data listed in the table are divided into two groups by
dotted lines. The first group consists of the old data which
were already referred by Schmidt in his evaluation work. The

second group consists of the new data published after 1966.
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There are several cases in which single level assigned in the
old experiment splits into two levels in the recent high re-
solution measurements. In this tabulation, these two levels are
classified as one level. The splitting of these levels will be
considered in the subsequent evaluation work. In the new data
section of the table, round parentheses mean the subsidiary
parameters cited from the measurement previously carried out or
one made by the other authors.

In this compilation, the papers are referred by the name
of the first author and the year they were published; for
example Blons (70), or, in the more abbreviated form, B70).

The old data are retabulated here only for references and
the detailed informations about them should be found in the
Schmidt's original reportSCh 66). In the old data section, the
quantities in round parentheses were calculated from the meas-

ured unbracketed quantities for comparison purpose.



Table 1

Experimental Conditions of the

Four Scattering Measurements

Flight Path

Reference Neutron Source Detection Conments
Pulse etc.

Sauter 65) Liverniore Electron TOF Method Boron Loaded Liquid The "bright line"

Iinear Accelerator Flight Path; 17.8m Scintillator technique was
Pulse; 0.6 u sec used so- as to
160Hz elininate the
fission neutrons
and the capture
gamma's
Asghar 67) Harwell 45 MeV TOF Method 6Li Glass Scintillator(n,7 )
Lineac Flight Patlk; 50m Nat Li Scintillator
Pulse; 200ns,200Hz ( r only, 7 discrimination)
Stilbene Crystal (fission7
, fission discrimination)

King 69) Rensselaer 100 MeV TOF Method 6Li Glass Scintillator(n), Pb samnple was
Linear Accelerator Flight Path; 25m 1100 liter liquid Scinti- wused as a stand-
1a(r,n) Reaction Pulse; 10™100ns llators as capture and ard scatterer

fission background detector

Simpson 71) Rensselaer 100 MeV TOF Method Four detectors used; All data were

ILinear Accelerator
Ta(r,n) Reaction

Flight Path; 11m
Pulse; 250ns,480Hz

rnormalized to
flux monitor

twe for scattered n
one for transmission
one for flux monitoring

6.6 W—IHAVYP



Table

2  SINGLE-LEVEL RESONANCE PARAMETERS FOR PLUTONIUM-239

E, r 2¢r, | ra . r, ry 2ery | o,y o,y | ool | erd/r %, n/v /Iy
[C)) (mev) | (meV) | (meV) J (o) | (md¥) (me¥) (&) 0] (b.&¥) (me¥) ® o) |aelr/r) Reference
0.297+0.003 (1005 531 5310 Reffel(55)
+150
0.3 100 40 60 0.566 |0.6 Egelstaff(55)
+0,032
0.3 100 39 61 (3053 500 5000 0.61 Nikitin(55)
0.296%0.001 (101+2 [0.122 |0.081 | 3/4 |1 [39+2 |62%2 (329 (535) 5300 | 0.61 (0.614)| Bollinger(58)
40 .005 |+0.003 +100 (+0.01
0.296+0.002 [98%3 |0.122 4015 |58%6 (0.593)| Engelstaff(56)
0.3 10145 {0.124 (538) 5330 Pattenden(56)
4200
0.3 1002 4444.,5|56%5 (0.56) | Kirpichnikov(57
0.296 (94.2) |0.1136(0.2272] 1/4 |0 {38.6 |55.4 (0.59) | vogt(60)
0.30 1/4 |0 Ignatev(64)
___________ almtaalilie EaEle Bkl R R s aiaitadndad AR SN Bl i et B e Sl i R L R e
0.296 0.108 62+2 | 0.197 (0.61 Ryabov(67)
+0 ., 004 +0.008 +0.01)
0.30 99+4 [0.121 1/4 |0 [39£3 |60t4 0.61 Derrien(67)
0.298 1 Weinstein(69)
0.30 (99+4) 60t4 Blons(70)
0.30 1 Chrien(7og
0.296 102411 |0.108 40+10 [62+2 (0.61 Ryabov(71
+0.004 £0.01)
7.10.2 111+22 [0.005 4048 [71%20 Egelstaff(55)
0. 002
7.85 67410 335 5000 Raffle(55)
: £700
7.85 44+7 370 8400 Raffle(55)
+2500
7.85 60120 0.33 Egelstaff(ss5)
40.07
8.07 100 33 67 (83.7) 125 1250 {0.67) | Nikitin(55)
7.8340.03 8%+5 [1.305 |0.87 3/4 |1 [40.6 [41.5 108.2 (216.6) 2610 | 0.49 0.505 | Bollinger(58)
+0.03 |+0.02 +3 +3 +3 £160 |%0.01 |+0.02
7.85%0.03 77413 [1.9 43415 |3246 0.427) | Engelstaff(56)
0.2
7.85 37412 {1.16 19050 5200 Sokolovski(57)
+0.32 3000
7.80 4216 2345 |19+3 (0.453) Kirpichni%ov)
57

a)

6,65 WN—14aVCl



Eo r 2glr, ry g r, Iy zgrno o, ¢ LY IS aor" Er:/r 9% n/v ry/r,
(V) (meV) (meV) | (meV) J (ne¥) | (me¥) (meV) (be¥) (b o) (be¥) (me¥) ® o) |orlry /1) Reference
7.80t0.03 376 [1.07 (19) |17x4 180420 4900 (0.47) | Vladimirski(58)
+ 1200
7.9 (80.9) |1.316 |0.876 | 3/4 |1 |38 42 (0.525) | vogt{60)
7.8 0.82 |1 2.1 Fraser(62)
+0.31 +0.8
7.84 (76.3)[1.33 |0.887 | 3/4 |1 |40 35 0.465 | Ignatev(64)
+0.03 |10.02
7.84 Ignatev(65)
7.83 8443 108.2 de Saussure(65)
+ 0.5
7.82 87 1.21 [0.807 | 3/4 | 1|39 47 108,213 201 (2310) (0.546) | Blons(65)
_______________ B T B S P N el i e i el Eai il S it st
7.9 0.79] 1 i 0.0067 Sauter(65)
0.63 +0.0019
7.8 1 Melkonian(66)
7.84+0,01 1.28 44+ 10|0.46
+0.12 10.04 (0.52 | Ryabov(67)
+0.03)
7.82 875 [1.21 3/4 |1 |39.7+4{4743 108.2+2 201%6.6 0.54 Derrien(67)
7.85 ; 1 Weinstein(69)
7.82 (8745) [(1.21 4743 108.2 (201 Blons(70)
+0.04) + 2.1 +6.6) i
7.8340.01 87.6 |1.23 39.8 |46+4 (0.526 | Ryabov(71)
+0.03 4.0 +0.015)
7.82 0.59| 1 Simpson{71)
10,11
10.95 130+40 390 3000 Raffle(55)
+ 900
11.0 600 " :
10.95 130£40 0.48 Egelstaff(55)
+ 0.08
11.33 190 32 158 168.4 880 (0.832) | Nikitin(55)
10.93+0.05 |180%12[2.73 |1.82 3/4 | 1]31.5+9|146.7 264.416 (324) 1800 [0.73 0.832 Bollinger(58)
£0.11 |£0.07 +7 +65 |+0.01 |+0.04
10.95+0.05 |146+15]|3.4 4018 | 103+£20 (0.72) | Engelstaff(56)
+ 0.3
10.95%0.03 [150+20|2.34 280+30 1850 Sokolovski(57)
10.16 + 520
10.95 130+15 53+11 | 77410 (0.592) Kirpichnil(cov)
: 57

6L6S W—IHHAVI
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Eo r 2l Ty c r, ry 2gly | 6.y o, ro, ! o,r | gri/r % n/v e/l
(eN) (meV) | (meV) | (meV) J (V) | (mev) (meV) (b.e¥) (b &¥) (b.e¥) (me¥) ® o) |oelry/r) Reference
10.96+0.02 |130£15(2.42 (50.5)| 77+12 290+30 2240 (0.6) Vladimirski(58)
+250
11 2.75 |1.83 /4 |1 (32 147 (0.821) | vogt(60)
10.9 0.721 3.4 Fraser(62)
+0.23 +1.1
10.95 (122.4)[2.15 [1.43 | 3/4 |1 |40 81 0.67 Ignat'ev(64)
£0.20 |%0.13 40,03
10.95 0.67 Ignat'ev(65)
+0.06
10.93 185%5 256+3 de Sanssure(65)
10.94 200  [2.84 |1.89 | 3/4 | 1|46 152 2563 377.5 (1690) (0.76) | Blons(65)
16,9 TR T T TTTTT oI 123 A A e E A A B o)) -/ 2 iy It A [ Saufer(35) "~
0.84 +0.,0024
11.0 1 Melkonian(66)
10.9740.02 2.7 153+75| 0.82 (0.78 Ryabov(67)
+0.15 +0.05 +0.08)
11.5 ~0.41 ~110 | ~0.12 (~0.73) "
10.93 200£20|2.84 3/4 | 1] 55.1+9| 14316 242.1%5 338.2 0.72 ‘ Derrien(67)
+0.15 +17.9
11.5 0.15 "
10.95 1 Weinstein(69)
10.93 (200 |(2.84 143416 242.1 (338.2 Blons(70)
+20) |£0.15) +5.0 +17.9)
11.5 (0.15) "
10.97+0.02 |189+19|2.69 39.3 | 147+23 (0.776 | Ryabov(T1)
+0.12 6.0 +0.042]] .
11.5 0.41 41 110  0.73) "
10.93 0.72 |1 Simpson(71)
+£0.12
11.95 90430 180 2000 Raffle(55)
4 600
11.9 400 "
11.95 90+30 0.27 Egelstaff(55)
+ 0.06
11.90%0.04 {64+7 |1.605 | 1.07 3/4 | 1] 40.945( 22.0+2 60.4%3 (175.4) 2740 [0.34 0.35 Bollinger(58)
+0.075 +0.05 +190 [+0.02 |+0.02
11.95£0.05 {5248 |1.9 4048 | 1013 (0.2) | Engelstaff(56)
+0.2
11.86+0,04 [85+15 |1.18 135+15 1600 Sokolovski(57)
0,12 +450
11.90 5245 2649 | 26+4 (0.5) Kirpichni%ov)
57
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+500

E, r 2er, r, . r, ry 2l | e,ry a,r, | e,r grd/r a, /v re/ry
(eV) (meV) | (meV) | (meV) (meV) | (me¥) (meV) (b.&) (o) (b.&) (meV) ® o) |orry /) Reference
11.8%+0,03 |[52¢8 [1.46 (24.5)| 26t6 17020 3200 (0.51) | Vladimirski(s8)
1320
11.9 0.67 3.3 Fraser(62)
+£0.22 1.1
11.95 (64.4)|1.35 | 0.9 3/4 40 23 0.37 Ignat'ev(64)
+0.35 [£0.23 +0,03
12.0 0.42 Ignat'ev(65)
+0.05
11.90 685 62.8 deSaussure(65)
1.5
11.89 65 1.52 | 1.01 3/4 39.5 | 24.5 62.8 166.2 (2560) (0.33) | Blons{65)
+1.5
11.9 0.63 i 0.0160 | T 77 T Sauter(65) |
0.56 +0.0031
11.9 Melkonian(66)
11.91%0.02 1.34 287 |0.64 (0.41 Ryabov(67)
+0.22 + 10 +0.03]
11.89 6T [1.54 3/4 42.0 | 24+3 60.9£2 168.6 0.37 Derrien(67)
+0.10 +4.6 +1.0
11.9 Weinstein(69)
11.89 (67x7)| (1.54 24+73 60.9 (168.6 Blons(69)
£0.10) * 2.4 + 11.0)
11.91t0.02 |68t7 |1.43 38.6 | 285 (0.41 Ryabov(71)
+0.08 +7.0 +0,03)
11.89 0.97 Simpson(71)
+0.16
14.30 70 56 800 Raffle(55)
14.3 70+£20 0.5 Egelstaff(55)
0,08
14.2810.1 100.8 [0.83 | 0.83 1/2 40 60+7 (45) (75.6) 750 0.60 (0.6) Bollinger(58)
+11 [+0.2 [+0.2 +150 [*0.01
14.%30.2 131£22| 0.61 408 | 90+20 (0.69) | Engelstaff(s6)
+0.10
14.3t0.05 135%40| 0.64 60%10 450 Sokolovski(57)
+0.1 +200
4.3 60£10 4311 | 15 (0.28) Kirpichn%ko;
57
14.3040.05 | 100+30| 1.2 (70.8) 28t14 110£20 1100 (0.28)

Vladimirski(58

b)

6L6S W—1HdAVT
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Eo r 26l Ty g ry s Zgrno o,y 9,7, o, Kr:/r 9 /v ry/r,
(eV) (meV) (meV) | (meV) (me¥) | (meV) (meV) (b.e¥) (b. V) (b.&¥) (meV) ) o) |ortry/r) Reference
14.25 (~74) 3/4 40 34 0.46 Ignat'ev(64)
+ 0.10
14.28 14546 64.5%1 deSaussure(65)
14.%1 106 0.93 24 81 64.5%1 84.5 (800) (0.77) | Blons(65)
________________ B o T T T R i Dt e e B B L L R A e
14.3 <0.0045 Sauter(65)
14.3 Melkonian(66)
14.36x0.02 0.88 6016 |0.23 (0.59 Ryabov(67)
+0.12 +0.03 * 0.05)
14.31 102+8 10,91 3/4 36+6 | 6747 54.7+3 82.8 0.66 Derrien(67)
£0.05 £ 4.5
14.3 Weinstein(69)
14.31 (102 |(o0.91 677 54.7 (82.8 Blons(70)
+8) [t0.05) £3.3 £4.5)
14.36£0.02 | 1018 |0.88 40.1 | 60£10 (0.59 Ryabov{71)
+0.05 +7.0 * 0.05)
14.31 0.63 Simpson(71)
+0.30
14.75 40 280 7000 Raffle(55)
14.7 40+12 0.5 Egelstaff(55)
0,08
14.668+0.1 79.6%8{ 3.3 6.6 1/4 40 3344 (120.5) (290) 3650 |0.45 (0.452) | Bollinger(58)
+£0.02 | £0.04 +300 H0.01
14.8%0.2 80%13 (2.7 4048 | 37£10 (0.481) | Engelstaff(56)
+0,7
14.68+0.05 |110£30]2.88 250440 2300 Sokolovski(57)
+0,42 900
14.7 80%15 407 | 4049 (0.5) Kirpichni%ov)
57
14.7£0.05 75415 | 2.1 (35.9)| 37£10 19030 2500 (0.51) | Viadimirski(s8)
+750
14.7 0.37 16.3 Fraser(62)
+0.06 +2.6
14.7 (~63) 1/4 40 23 0.37 Ignat'ev(64)
H0.08
14.68 82t3 115.4+2 deSaussure(65)
14.69 71 2.86 | 5.72 1/4 33.3 | 32 115.4%2 253.1 (3560) (0.49) | Blons{65)
14.7 0.86 [ 5. 0408 T sauter(65)
0.70 +0.0084

1V

.,
5
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..e'[_

E, r 2rl, r, . r, r; 2gr.? o, o, I, o, grd/r o, n/v e/l
(eV) (meV ) (meV) | (meV) J (nV) | (me¥) (meV ) (b.eV) (b. &¥) (b.e¥) (meV) ®) o) |oxlry /) Reference
14.75 2.72 3249 |0.71 (0.43 Ryabov(67)
40,54 +0.14 +0.03)
14.68 1 5.72 Asghar(67)
+0.40
14.68 70£7  [2.86 1/2 37.6%4] 3043 107.5%2 25%.6 0.44 Derrien(67)
+0.05 +4.3
14.7 1 Weinstein(69)
14.68 (70£7) |(2.86 303 107.5 (253.6 Blons(70)
+0.05) +2,1 +4.3)
14.75+0.03 |81£8 [2.44 43.6 | 35%6 (0.43 Ryabov(71)
+0.10 £7.0 +0.03)
14.17 (70) |(29) 1 Trochon(70)
14.69 ’ 0.8211 Simpson(71)
+0.14
14.7 1 Melkonian(66)
15.5+0.2 800 1.195 | 2.39 1/4 | 040 758 (94.8) (100) 125+10 J0.81 0.95 Bollinger(58)
+100 H0.20 |+£0.40 +100 +0,01 HO0.01
15.6+0.% 200+70(1.0 40t8 | 16070 (0.8) Egelstaff(56)
+0.3
15.4+0.08 0.4 35 Sokolovski(57)
15.50 200+70 (~45) |155%80 (~0.775 Kirpichnik?v )
: 57
15.5+0.08 200+40(0.8 ~44.2) 155+62 7015 360+90 (~0.78) | Viadimirski(58)
15.5 (802.5)1.26 [0.84 3/4 | 1140 760 (0.95) | Vogt(60)
15.5 (1520) 3/4 | 1|40 1000 0.9t0.1| Ignat'ev(64)
15.5 0.90 Ignat'ev(65)
+0.15
15.5 895 105.418 deSaussure(65)
+100
15.42 700 1.01 85.2 (122) Blons(65)
15.5 # 0 ﬁ 1 i Sauter(65)
15.42 1 Cowan(65)
15.5 1 Melkonian(66)
15.47 0.98 360 0.25 (0.88 Ryabov(67)
+0.14 1360 [t0.04 +0.08)
15.46 700+50]0.98 1/4 | o 650 80t8 82.6 0.97 Derrien(67)
+0.08 +6.%
15.5 0 ‘Weinstein(67)
15.46 (700 |(0.98 656 808 (82.6 Blons(70)
+50) 1+0.08) 16.3)

6L6S W—IHIVYrP



AR

Eq r 28l r, ry 2gr? o, o, gr3/r o, /v I /rs
(V) @ev) | (meV) (m) | (me¥) | (meV) | (bev) ®a) | (mv) | ® o) |ortrysry|  Referenee
15.47+0.06 |761£52|0.87 37.1+6| 723 (0.95 Ryabov(71)
+0.06 +110 10.08)
17.75 150 180 1200 Raffle(55)
17.7 90+35 144 1600 "
17.7 90 0.625 Egelstaff(55)
£0.07
17.6+0.1 876 2.4 39.1%5| 46.35 94.1£3 (176.6) 2030 [0.46 0.54 Bollinger(58)
+0.11 +200 [+0.02 |+0.03
17.75+0.10 |85+11 |2.2 408 | 438 (0.518) | Engelstarf(s6)
+ 0.2
17.68+0.06 |80%10 {2.08 ~51.9)| 266 170£17 2100 (0.334) | sokolovski(57),
10.20 500 (58)
17.65 828 5548 | 25 (0.329) | Kirpichnikov
(57)
17.6 Fraser(62)
17.7 (70.5){2.2 40 29 0.42 Ignat'ev(64)
0,3 +0.03
17.8 0.43 Ignat'ev(65)
+0.05
17.6 84+4 93.8+t2 deSaussure(65)
17.66._____|14___|2.70 3.2 35 . { .. |93.8%2 _|198.7 |(2690) (0.485) | Blons(65)
17.6 A TTUOTTOI0%00 T T T T T T T T T T Sauter(65) T T
+0.0066
17.66 Cowan(65)
17.6 Melkonian(66)
17.69%0.03 2.07 42+13 | 0.5 (0.50 Ryabov(67)
+0.34 +0.08 +0.03 )
17.65 Asghar(67)
17.66 75£7 |2.74 38.7 | 344 92.7+2 201.9 0.47 Derrien(67)
+0.05 4.7 +3,6
17.7 Weinstein(69)
17.66 (75¢7)] (2.74 3444 92.7 (201.9 Blons(70)
£0.05 +1.9 +3,6)
17.7 (75) [(2.7) Trochon(70)
17.69£0.03 | 92+7 |2.58 43.4 | 4726 {0.50 Ryabov(71)
+0.04 6 +0.03)
17.66 Simpson(71)

6L6S RW—1UUYVT




—-GI -

Eo r 2l r, . 5 r, rq 2gr? oI a.r, a, I er}/r a, n/v re/ry
(V) (meV ) (meV) | (meV) (m&V) | (meV) (meV) (b.e¥) (b &) (b V) (me¥) ® @) |orlry/r) Reference
19.2+0.3 6419 |0.25 40 2444 (0.375) | Egelstaff{56)
10,08
18.610.1 0.04 3 Sokolovski(57)
22.35 60 240 4000 Raffle(55)
22.3 120 "
22.2%0.1 113+4 |3.37 1/2 34.6%4|75.0%4 131.3+4 (197.8) 1750 .58 0. 68 Bollinger(58)
£0.15 £100 |+0.02 |[£0.03
22.35%0.1 10520 [4.0 40t8 | 61%20 (0.604) | Egelstaff(56)
H0.8
22.31%0.07 |55%6 |[4.44 [(~19.6)| 3116 250£20 4600 (0.613) | Sokolovski(57),
+ 0.32 +900 (58)
22.30 555 2446 |318 (0.563) Kirpichnik?v )
57
22.2 0.20| 0 14.7 Fraser(62)
+0.06 +4.,5
22.4 (75.6){3.3 [6.6 1/4 | 0] 40 49 0.55 Ignat'ev(64)
0.3 |+0.6 0,02
22.4 0.54 " (65)
£0.05
22.2 1017 133.7£3 deSaussure(65)
22.28 90 4.30 | 8.60 1/4 [ 0|33.4 |48 133,73 250.1 (2780) (0.59) | Blons(65)
____________ JERUU D IR I RN SRR NP SIS PR P UNDIIDIIS S JUUpIIpEIpIG R P S USOEO S
22.2 i 0.49] 1 i 0.0510 Sauter(65)
1.00 +0.0135
22.28 1 Cowan(65)
22.2 1 Melkonian(66)
22.3%0.04 2.88 5218 | 0.61 (0.55 Ryabov(67)
+0.46 £0.10 +0.04)
22.28 1 6.1 Asghar(67)
+0.35
22.29 109%9 {4.00 3/a4 | 1| 44.35 |62£6 132.3 233.6 0.58 Derrien(67)
+0.10 5.3 B £5.8
22.3 1 Weinstein(69)
22.29 (109 | (4.00 626 132.3 (233.6 Blons(70)
+9) |£0.10) +2.6 +5.8)
22.33£0.04 |[120%+10]3.14 48.4+7 68t9 {0.57 Ryabov(70)
+0.06 % 0.03)
02.3 (109) | (4.0) 1 Trochen(70)
22.28 1.00] 1 Simpson(71)
£0.20

6L68 W—1HUVT



_QI —

Eo r P27 Iy Ty Ty 28rn° o. ¢ LY A ooI" Br:/r % n/v T/,
’ g J Reference
{eV) (meV) | (meV) | (meV) (mV) | (meV) | (meV) | (heV) b.e&v) | (beV) (meV ) 0] oo |orl'y /)
2%.9£0.2 82410 {0.128 |0.128 | 1/2 40 4245 (3.57) (6.97) 85+10 [0.51 (0.512) | Bollinger(58)
£0.01 {+0.01 0,03
23%.6+0.3 61t9 0.4 4018 | 21%4 (0.344) | Bgelstafrr(56)
$0.1
27.7¢0.2 0.06 3 Sokolovski(57)
23.9 69272 13.1%1 deSaussure(65)
23.93 65 0.12 6.50 (100) Blons(65)
23.9+0.1 0.20 239 (0.041 I 1 (0.37 Ryabov(67)
£0.06 0.0 +0.09)
23.94 7012 |0.13 55 5.6 7.1 0.79 Derrien(67)
0,01 +0.5
23.9 1 Weinstein(69)
23.94 (70 (0.13 38£10 3.840.9 (7.1 Blons(70)
+12) [+0.01) £ 0.5)
23.876 1 Derrien(70)
23.9t0.1 67+12 {0.12 42.0 | 25£10 (0.37 Ryabov(71)
+0.02 17 +0.08)
26.2£0.2 80t6 |2.66 |2.66 1/2 40 37.343 61.9+3 (132) 1650 0.48 Bollinger(58)
£0.2 |+ 0.2 +200 +0.04
26.1+0.2 91¢13 (2.8 408 | 49£10 (0.55) | Egelstarf(56)
0,5
26.4:0.1 140%30|1.68 140t10 1000 Sokolovski(57),
+0.12 + 300 (58)
26.1 11517 84125 | 31x19 (0.27) Kirpichni%ov)
57
26.5 2.2 40 25 0.39 Ignat'ev(64)
+0.4 0.02
26.3 0.59 " (65)
0. 12
26.2 89t6 59.4+2 deSaussure(65)
26.29 83 2.22 33,6 | 40 59.4+2 109.8 (1320) Blons(65)
(J=0)
36.5
(J=1)
26.29 { 1 Cowan(65)
26.2 1 Melkonian(66)
26.310.06 2.26 34t6 | 0.44 (0.45 Ryabov(67)
+0,22 + 0.04 £0,03)

6L6G5 W—1HHVYP



—11-

E, r %l | Iy e | ry ry 285y | o,rq | 9% la| ool |gra/r | o, /v re/ry
(€ ))] (méV) (meV) | (meV) (me¥) | (meV) (meV) (b.&¥) (b.&¥) (b.&¥) (me¥) ® o) |arlry/r) Reference
26,26 1 2.26 Asghar(67)
+0.30
26.24 8%10 [2.20 1/2 3716|4447 58+3 109+7.4 .55 Derrien(67)
0,15
26.2 1 . Weinstein(69)
26.24 (83+10)(2.20 44%7 58.0 (109.1 Blons(70)
+0.15) +2.9 +7.4)
26.31+0.06 |81%9 2.25 31.8%6 4748 0.58 Ryabov(71)
+0.11 +0.04)
26.29 0.60 |1 - Simpson(?l)
+0,13
27.3:0.73 435 [0.199 |0.199
+0.04 |£0.04 | 1/2 | - |40 1 (0.66) (9.46) 220£30 10.07 (0.07) | Bollinger(58)
0,02
28.1£0.3 45+8 0.4 40t8 |53 (0.111) | Egelstaff(56)
+0.1
27.5¢0.2 0.1 5 Sokolovski(57)
27.3 330430 15.5+1 deSaussure(65)
27.31 42 0.21 10.0 (238) Blons(65)
27.3 +0,25 ~68 |o.oa8] | T T T T T T T |~0.63) | Ryabov(6T)
27.24 42t8 [0.12 1/2 3448 |84 1.1 5.7+0.3 0.19 . | Derrien(67)
+0,01
27.24 (a2¢8)[(0.21 5 1.1 (10.0 Blons(70)
+0.01) +£0.3)
27.3 41%10 (0.14 27.9 |[1%s (0.32 Ryabov(71)
+0.10 £12 +0.14)
29.940.3 5149 (0.4 40%8 | 114 (17.6) (342) (0.236) | Bgelstarf(56)
+0.1
30.0%0.2 0.2 9 Sokolovski(57)
32.3+0.4 230+50|0.43 | 0.43 1/2 40 190450 19+3 (17.25) 7510 {(0.826) |0.83 Bollinger(58)
+0.04 |£0.04 £0.02
31.8t0.3 63t12 10.4 40E8 | 23:9 L, (0.365) | Egelstarf(56)
+0.1
32.8+0.3 120£2610.6 | 40t8 | 80425 : (0.667) "
. +0.2
32,5+0,2 0.6 22 Sokolovski(57)
32.5 0.43 Ignat'ev(65)
+ 0.20

6L6S N—IHAVP



Ep r 2gly ry ¢ ry Iy 2gr | o.rg e, r,| e,r |gri/r a, 7/v T¢/Ty
(N (eV) | (meV) | (meV) T | ey | ey | ey | 0o | v | @i | ® | @ Jetrsry|  RETOTORCC
32.% 17615 12.9 (102) deSaussure(65)
+0.5
352.%8 165 0.42 38.6 |126 12.9 16.9 (0.767) | Blons(65)
+0.5
32.3 1 0 Sauter(65)
32.38 0 Cowan(65)
32.1 0 Melkonian(66)
32.420.4 0.48 85£21 | 0.084 0.68 Ryabov(67)
+0.06 +0.001 10,07
32.21 15%+£20]0.42 1/4 | 0 {418 |110%15 12.2 16.9 0.73 Derrien(67)
+0.02 £0.5 +0.7
32.3 0 Weinstein(69)
32.31 (153 {(0.42 11015 12.2 (16.9 Blons(70)
+20){+0.02) +0.5 + 0.7)
32.440.1 141415|0.42 44.749| 96t 18 (0.68 Ryabov(71)
£0,02 £0.06)
32.38 0.06 | O Simpson(71)
10,5
34,6 f—o.oz Blons(65)
—-—————--—[—--- B e Intt EE eI TS EESEEEE EEEEEE R et L e e e
34.6 0.02 Derrien(67)
35.%0.5 44%5  [0.47 | 0.47 1/2 40 4+1 (1.56) (17.16) 39080 [0.10 (0.091) | Bollinger(58)
+0.04 {+0.04 +0.02 .
35,0£0.3 51£9 |3.0 408 | B4 (0.167) | Bgelstarf(s6)
£1.0
35.5£0.2 0.4 11 Sokolovski(57)
35.3 14070 1.9%0.3 deSaussure(65)
35.43 l 47 0.41 j 40.6 |6 1.9£0.3 15.0 | (319) (0.128) | Blons(65)
T s m-——— _— ———-- e = e ——— - --—----’—-———-—-._-——__...__-_._- e e e b - _,—— - ——— - - - e e - o v e o - ——-—
35.3 1 Sauter(65)
35.6 ~0.71 ~12 |~0.12 (~0.23)| Ryabov(67)
35.50 47t9 |0.43 3/4 | 1] 42.4 | 5%2 1.6 15.8 0.10 Derrien(67)
+0.02 +8,5 + 0.6
35.50 47£9) | (0.43 42 1.5 (15.8 Blons(70)
+0.02 + 0.6)
35.6 52411 |0.48 44.5 | 7£3 (0.13 Ryabov(71)
+ 0,08 11 £0.03)

6L6S W—IHIV/S



E, r 2gl, r, ¢ s r, r; 2g[‘n° o, o,y o, g[‘:/[‘ o, 7]/y rf/r‘
(V) (meV) | (meV) | (meV) (o) | (meV) (meV ) (b.eV) (b.&¥V) (b.e¥) (meV) ) orn) oy /r) Reference
37.8£0.3 50+10 |5.5 40t8 |5 (191) (0.111) | Egelstaff(56)
+1.8
39,540.5 8322 10.25 40+8 | 43+20 (8.3) (0.518) "
+0.12
38.,540,2 0.6 10 Sokolovski{57)
41.4+0.7 7610 {9.25 | 18.5 1/4 | 0| 46.8 |10. 72 40.8+3 (289) 3800 0.186 Bollinger(58)
+0.25 | £0.5 +9 H 534 +0,02
41.4+0.4 9.65 4048 | 14t3 (0.259) | Egelstaff(56)
+3.22
41.740.1 140+30|7.64 24030 1700 Sokolovski(59)
. +0.92 +500
41.4 0.76+| 1 23.2 Fraser(62)
0.2 6.1
41.5 5.6 40 6.5 0.14 Ignat'ev(64)
2,0 +0.03
41.7 4.6 9.2 1/4 | 0] 40 13 r.sr= 10.24 v (65)
+0.5 [+1.0 0.86  |+0.05
+0.9
41.4 182+8 44 ,6%1 deSaussure(65)
41.4 Uttley(64)
41.52 52 6.20 [4.13 | 3/4 |1 44.6 194.1 (3730) Blons(65)
+1
41.76 105 2.02 62.9 (600) "
T E U P UUOR [P DD VRN SRR SIS PRI PN [P SR PSSO S R -
41.4 0.77 i 1 0.352 Sauter(65)
0.52 H0.034
41.52 1 Cowan(65)
41.2 0 Melkonian(66)
41.5 1 11.75 Asghar(67)
+0,76
41.64t0.12 5.5 22+4 | 0.86 (0.34 | Ryabov(67)
1.1 0.17 +0,02)
41.42 5248 | 6.20 1/2 43.5 | 3 9 194.9 0.05 Derrien{67)
£0.20 +8 +6.2
41.66 105+16| 2.02 1/2 49 54 32.4 63.1 0.52 "
+0.25 £7.9
41.7 J=0 .y J=0 _ 1 King(69)
' 170 17.5
J=1 72 J=1
5.8
41.5 1 . Weinstein(69)

6.6 W—IHAVS



_Oz_

Ep r 28, r, g r, ry 2;[',,0 o,y LY " o, Er:/r % n/v ry/r,
(V) (mev) | (meV) | (meV) (meV) | (me¥) | (meV) | (b.e¥) b | e (o) ®) o) |ty r) Reference
41.42 (5248)] (6.20 4%1 15.7 (194.9 Blons(70)
£0.20 3.5 16.2)
41.66 (105 | (2.02 4612 28.1 (63.1 "
+16) {£0.25 +4,2 +7.9)
41.4 (52) | (6.2) Trochon(70)
41.7 (105) | (2.0) "
41.7 Chrien(70)
41.68 7813 | 5.93 56.1 | 16t4 (0.200 | Ryabov(71)
+0.33 H+10.5 +0.015)
41.42 0.74 Simpson(71)
+0.21
44.5¢0.7 51410 | 9.6 6.4 3/4 40.4 | 4.2+1 23,242 (280.5] 5500 0.094 Bollinger(58)
+0.15| £0.1 +10 1172 +0.01
44.1£0.4 5.31 4048 | 743 (0.149)| Egelstaff(56)
+2.66
44.8+0.2 170+70Q 5.4 (153) 900 Sokolovski(57)
+0.74 1450
44.5 0.42 6315 Fraser(62)
0.1
44.5 (~52) | 1.5 40 4.5 0.09 Ignat'ev(64)
£1.5 +0.05
44.6 (51) |8.25 | 5.5 3/4 40 5.5 o T= (0.11 " (65)
*+1,5 | £1.0 0.92 |+0.03
H0.09
44.6 10148 25.9 deSaussure(65)
10,8
44.5 Uttley(64)
44.59 58 9.97 | 19.94| 1/4 32.8 | 5.2 25.9 290.7 (5010) (0.137)| Blons{65)
0.8
44.5 0.74 0.598 Sauter(65)
0.72 +0,043
44.59 Cowan(65)
44.2 Melkonian(66)
44.7440.12 6.62 10+3 | 0.99 (0.18 | Ryabov(67)
+1,30 40,19 +0.02)
44.5 27.4 Asghar(67)
+1.14
44.48 587 | 9.97 3/4 46.8 | 5%1 23.0 291.7 0.09 Derrien(67)
10,20 7 +0.8 5,9

6,65 W—I1HAVT



12~

E, r 2gl, r, g J ry ry zsrno o,y LY 4 o,r Grl:/r % ’7/” f'f/!‘.
(M) (meV) | (meV) | (meV) (o) | (meV) | (meV) | (boe¥) o) | e (me¥) ) o) |olry/r) Reference
44,6 J=0 J=0 1 King(69)
180 18.4
J=1 40 J=1
6.1
44.5 1 Weinstein(69)
44.48 (58£7)1(9.97 541 24.0 (291.7 Blons(69)
+0.20) £1,2 £5,9)
44.5 58 10.0 1 Trochon(70)
44.60£0.12 |52¢8 [7.63
+0,29 36.4 |82 (0.162 | Ryabov(71)
+12 +0,015}
44.48 0.89( 1 Simpson(71)
+0,27
47.6+0.8 350£50|2.7 2.7 1/2 40 310450 63.3t5 (73.5) 21050 0.886 Bollinger(58)
+0.3 [+0.3 $0,2
48.040.5 ~173.5)3.464 408 | 130£60 (0.765) | Egelstaff(56)
+1.079
48,1%0.1 2.16 60%10 Sokolovski(57)
+0,3
47.7 (~117)|3.0 40 74 0.65 Ignat'ev(64)
+1,0 +0,20 -
47.8 0.59 " (65)
+0.12
47.6 310£9 58.9+1 deSaussure(65)
47.7 Uttley(64)
47.74 300 |2.90 73 224 58.,9%1 79.0 (263) (0.755) | Blons(65)
47.6 0.12 | 0 0.043 Sauter(65)
0.16 +0.014
47.74 1 Cowan(65)
47.2 1 Melkonian(66)
a7.7 0 1.52 Asghar(67)
+0.33
47.92t0.15 3.04 196 0.44 (0.82 Ryabov(67)
+0.38 +116 [+.,05 £0.09)
47.60 322+2512.90 1/4 | O | 74%16 | 240+24 59,242 79.3 0.76 Derrien(67)
+0.15 +4,0
47.6 0 Weinstein(€9)
47.60 (322 |(2.90 0 248t30 61.0 (79.3 Blons(70)
+25) |£0.15) £2.5 +4.0)
47.6 (398) |(2.6) 0 " Trochon(70)

6.6 W—IHIVC



-30—

Eq r 2gly Ty g ry rs 2gry 9,['¢ 9,y 9, gra/r % n/v re/ry
(9 @meV) | (meV) | (meV) T @) | ) | ey | ey | 0 | me | @ew) ® o) |ortrysry|  ROTTORCC
47.494 5.25 Derrien(70)
47.92+0.15 | 273t39(3%.01 26.7 | 243%15 0.89 Ryabov(71)
+0,17 +6 +0.06)
47.60 1.6 1 Simpson(71)
+1,3
50.040.8 8xt6 {6.8 6.8 1/2 40 33,2 68.9+5 (176) 2200 0.453 Bollinger(58)
£0.4 | *0.4 *4 + 263 H0.05
49.240.5 ~86.5)|3.5 408 | 45425 (0.529) | Egelstaff(56)
£2,1
50,340, 2 70£20 | 6.48 17020 2500 Sokolovski(57)
+0,84 = 1000
50.0 (~72.1) 5.1 40 27 0.40 Ignat'ev(64)
+1.5 + 0,10
49.9 0.65 " (65)
+0.09
50.0 50420 23,242 deSaussure(65)
50.1 Uttley(64)
49.85 810 2.2 60 750 53.4+2 57.4 (70.9) (0.925) | Blons(65)
50.22 57 4.55 37 11.2 23.2t2 117.8 (2070) Blons(65)
(3=0)
43
(3=1)
G R U e e e e ——m e ] ___ﬁg_____ ............. [N Y [ Y S S U0
50.0 0.073 Sauter(65)
+0.05
49.85 0 Cowan(65)
50.22 0 "
49.4 1 Melkonian(66)
49.6 0.33 ~129 |0.071 [~0.76) | Ryabov(67)
50.18 4.3 1 37+10 | 0.61 (0.46 Ryabov(67)
+0.5 +0.07 +0.03)
50.2 1 4.55 Asghar(67)
+0.60
49.71 810 2.2 1/4 | O 690 49.4%5 58t6 0.86 Derrien(67)
£200 |£0.2 +200
50.08 5710 | 4.55 3/4 | 1| 42.0 | 123 24.8t2 118.2 0.22 "
£0.20 +8 £5.,2
5C.1 J=0 J=0 1 King(69)
115 14.0
J=1 40 J=1 3.4

v r

r,
[

6265 W—IH



_sz_

E, r 28l r, ry ry ZBpno o,y o,y o, gr:/r % ’7/" ["/['.
s J Reference
(en) (mevV) | (meV) | (meV) (o) | (me¥) | (meV) | (beV) Gb&) | (bev) (meV) ® or®) lorll’(/r)
49.71 (810 |[(2.2 810 53.2 (set6) Blons(70)
+200) [£0.2) +200 +2,7
50.08 (57+10){ (4.55 57410 26.2 (118.2 "
+0.20) ' t2,1 +5,2)
50.1 (57) |(4.5) 1 "
49.446 0 Derrien(70)
50.033 1 "
49.6 1.3 41 460 {0.91) | Ryabov(71)
50.18+0.16 |7H8 14.35 43.7 |29. 75 (0.38 "
+0.25 £7 +0,03)
50.08 1.15] 1 Simpson(71)
+0,36
52.6£0.9 5747 |22.8 }15.2 3/4 | 11341 | 7.2 50.7+4 (376) 6600 0.184 Bollinger(58)
+1.5 | %1.0 x5 +900 I 0.02
53.0£0.2 9025 1o¢1.q 240£35 2700 Sokolovski(57)
+£1100
52.3 (~s8) |10.0 40 8 0.17 Ignat'ev(64)
£5.0 0,05
52.6 8.7 |17.4 | 1/4 | 0] 40 23 ra/T= 10.33 " (65)
1.0 | *2.0 0.69 P0.04
+0.07 .
52.5 9245 51.5+1 deSaussure(65)
52.6 Uttley(64)
52.74 68 15.70 28.4 |9 51.5+1 387.1 (5690) Blons(65)
(J=0)
49
(J=1)
____________ ISEUEEUN! (RIS I ERNIUIN U ERREUIUAS NUIPY SRR PRIDN SRUI SRR SRS JRNUIIN RPN NI
52.6 0.67| 1 1.48 Sauter(65)
0.78 +0,096
52.9+0.2 10.9 1%3 | 1.5 {0.21 | Ryabov(67)
+3,3 +0.5 +0.,02)
52.6 1 40.2 Asghan(67)
11.42
52.60 68+10 | 15.70 3/4 | 1| 48.6 | 92 511 388.5 0.16 Derrien(67)
+0.30 +9 : £7.4
52.7 J=0 J=0 1 King(69)
! 110 27.0
J=1 45 J=
7.0

6.6S W—I1HUVC



-¥2 -

Eo r 2l ry g Iy ry 2;1“,," LU LY oo 8[‘:/[‘ % /v l“f/l“.

(eV) (meV) (meV) | (meV) J (meV) | (meV) (meV) (b &) (b &) (b. &) (meV) o or () o/ 1) Reference
52.6 02/ Weinstein(69)
52.60 (68 (15.70 g2 5141 (388.5 Blons(70)

£10) |£0.30) £7.4)
52.6 (e8) 1(15.7) 1 Trochon(70)
52.8%0.2 63+9 |[12.4 40.617) 10¢3 (0.16 {Ryabov(71)
+0.4 +0.02]
52.60 0.88 |1 Simpson(71)
+0,29
52.74 1 Cowan(65)
55.6 8%t 26 21.6%1 deSaussure(65)
55.8 47 James(65a)
55.8 30 James(65b)
55.8 Uttley(64)
55.79 ~50 |[2.14 ~22 21.6t1 49.9 {1000) Blons(65)
S SRR SO R AP Ep Ul HOVR R I RN SRR D R S N P F
55.79 1 Cowan(65)
56.9 1 Melkonian(66)
55.9+0.4 2.6 36+10 | 0.35 {0.46 |Ryasbov(6T)
10.5 +0.07 +0.05)
55.7 1.62 Asghar(67)
+0.42
55.63 59 2.20 1/2 -135 22 19+2 51.5 0.40 Derrien(67)
$0,12 +2.9
55.13 ("™ (") 21 18.7 (") Blons(70)
+]1.9
55.6 (") (2.2) 1 Trochon(70) -
55.940.4 67+10 |2.43 35,668 296 (0.43 |Ryabov(71)
+0.21 +0,03)
55.63 0.58 | 1 Simpson(71)
0, 20
57.5 (~200) 40 160 0.80 |Ignat'ev(64)
£ 0.15
57.8 0.87 |Ignat'ev(65)
+0.09
57.4 59%t60 14248 deSaussure(65)
57.8 427 James(65a)
57.8 272 James(65b)
57.7(+57.2) Uttley(64)
57.6 ~8.5 Blons(65)
57.6 0 Cowan(65)

W—1HAVI

6L68S



"y

Fo N L g L re | 26| o,y | %Fla| oor |erd/r | o, /v | n/n
(V) (meV ) (meV ) (meV) (meV ) (me¥ ) (meV ) (b.e¥) (b.&V) (beV) (meV) ) or(7) «lly/T) Reference
57.8+0.2 8.6 91%43 |1.1 (0.66 Ryabov(67)
+0.8 +0.1 +0.06)
57.44 500 6.5 244 147 Derrien(67)
57.44 (500) |(6.5) 445 130 (147) Blons(70)
57.8+0.2 467 9.37 55.6 | 402 (0.86 Ryabov(71)
116 [+0.41 17 +123 +0.05)
57.44 0.29 Simpson(71)
+0,10
58.0 850 102t8 deSaussure(65)
+120
58.0 ~6 Blons(65)
__________________ k___._ R S —— I s Y T [P SN NDEPNUS PN S
58.0 Cowan(65)
58.7+0,3 32.8 730£100 Sokolovski(57)
+4.6
58.5 Melkonian(66)
58.6+0.4 3.3 192 0.44 (0.82 Ryabov(67)
+0.9 +190 |{+0.12 +0.44)
58.84 1100 5.5 244 122 Derrien(67)
58.84 (1100)}(5.5) ' 1047 118 (122) Blons(70)
58.6+0.,4 760 3.91 42.1 | 714 (0.94 Ryabov(71)
1222 [(+0.48 + 15 +254 +0.06]
59.240.3 0.8 Sokolovski(57)
59.5 (~200) 40 160 0.80 Ignat'ev(64)
+0,15
59.3 0.82 v (65)
H0.08 .
59.1 239135 127.9%5 deSaussure(65)
59.35 209 James(65a)
59.3 133 James(65b)
59.2 Uttley(64)
59.39 190 8.37 J=0 | 133 127.945 183.2 (960) Blons(65)
40
=1
51
59.39 i Cowan(65)
59,6:0.02 12t4 127460 | 1.56 (0.71 | Ryabov(67)
+0.54 +0,09)

6L6S WN—1H3VC



_gz_

Eq r 2l r“ g ry ry 2"'“. o,¢ LLY i LPY A ‘rn./r % ?/" l‘g/l‘.
(V) (meV) (meV) (_meV) J (mV ) (meV ) (meV) (b.V) (b. &) (b.éV) (me¥) o a®) O[U‘g/r] Reference
59.3 0 12.0 Asghar(67)
0.8
59.22 191+16 {8.37 1/2 50+10 [133t15 12848 184.0 0.73 Derrien(67)
+0.46 +10.1
59.22 (191 |[(8.37 123415 1198 (184.0 Blons(67)
:t16g £0.46) +10.1)
59.2 (191) [(8.4) 1 Trochon(70)
59.6+0.2 187+20 |12.8 39,246 |135£20 (0.72 | Ryabov(71)
+1.4 ' *0.05)
59.22 0.71 |1 Simpson(71)
+0.25 | .
61.5 Uttley(64)
61.1 240%40 deSaussure(64)
62.5 40 360 0.90 Ignat'ev(64)
+0.10
62.1 0.82 " (65)
+0,20
60.9 64 James(65a)
60.9 41 JamesEGSb)
61.10 >2000 Blons(65)
61.740.2 1.96 116%51]0.25 (0.74 | Ryabov(67)
+0.80 0,12 £0,08)
60.94 6000 |15 250 320 Derrien(67)
62.7 0 Weinstein(69)
60.94 (6800){(11) 6736 200 (235) Blons(70) -
61.740.2 210+39|1.46 48.5 |160+40 (0.76 | Ryabov(71)
+0,31 +12 +0.05)
61.10 o} Cowan(65)
63.2 Uttley(64)
62.9 147480 15£1.5 deSaussure(65
63.2 42 James(65a)
63.2 27 James§65b)
63.4 ~2.9 Blonsa(65)
63.440.2 6.3 89+36 0.8 (0.66 Ryabov{67)
+2.3 0.3 ' +£0.05)
63.08 155+17]1.20 1/2 43 11137 17.884 24.3 0.72 Derrien(67)
40.25 +5,2

6.6 W—1HAVS



Eo r %, r, ¢ ry ry 2!rn° o,y o,y o, :/r % 7/" r'/rl
(< (@e¥) | (eV) | (ma¥) M@ @ | @n]| am |6 | 6o | wn | ® | o ferr| Bt
62.7 0 Weinstein(69)
63.08 (155 |(1.20 111537 1844 (24.3 Blons(70)
+17) |&0.25) #5,2)
63.440.2 156+21 (8.4 39,648} 108421 (0.69 Ryabov(71)
40,6 : +0.04)
64.8 0 Melkonian(66)
66.0 , Uttley(64)
65.5 250425 208,446 deSaussure(65)
65.7 e97) |1447 40 43 0.52 | Ignat'ev(64)
40.10
65.9 (122) 19.5+4] 1/4 {0 |40 (69.5) 0.61 " (65)
20.07
66.440.2 400460}29.2 560+70 1400 Sokolovaki(57)
+3.4 . +400 '
65.9 324 Ja.mesE65ag
65.9 206 James( 65b
65.96 137 .|18.8 J=0 7 208.416 370.5 Blons(65)
22.4
J=1 47
........... I o e . e e g ey e e
65.96 1 : Cowan(65)
66.2+0,2 18.6 86428 | 2.3 (0.62 | Ryabov(67)
+4.7 +0.6 +0.05)
65.8 1 29.5 Asghar(67)
#1.07
65.71 137+14)18.22 3/4 | 1| 49.5:8] 7448 20346 |372.8 0.60 Derrien(67)
£0,50 49.7
65.5 J=0 J=0 1 : King(69)
240 39.0
J=1 J=1
100 12.0
65.71 (137 |(18.22 7448 20346 (372.8 Blons(70)
: 14) |%0.50) +9.7)
65.7 (137) |(18.8) 1 Trochon(70)
66.2+0,2 136+18| 18.3 33. 747 84417 _ (0.62 Ryabov(71)
+0.87 10.04)
65.71 1.00,] 1 Simpson(71)
k0,37

6L6S W—I¥HVYC




-~8% —

E, r g r, . r, ry 2ery | o.ry 9,y | oo, | ela/T %, n/v re/rs
(eV) (meV) | (meV) | (meV) T ey | (me) | (V) | ey | 0 | Gy | (men) () o) oty /ry|  RETTERCC
66.8 Uttley(64)
66.4 49.6 deSaussure(65)
15,3
67.05 142 James(65a)
67.05 90 James{65b)
66.83 1.26 24.5 J Blons(65)
- — - - - - - - S U [ P pe—— e = e e - - - Tl L R T e S ——— - o oo e . --———— e e a w e m o omm— = e ———
66.83 0 Cowan(65)
66.57 180 1.26 14 24.6 0.57 Derrien(67)
.25 +4.9
69.9 2.9 ~3%6 |~0.35 (~0.48) | Ryabov(67)
69.9 2.9 41 40 (0.48) | Ryabov(70)
73.0-74.4 Uttley(64)
74.1 108425 35.4 deSaussure(65)
+1.4
74.%1 71 4,90 J=0 29.5 35.4 85.7 Blons(65)
31.5 +1.4
J=1 38
74.35 55 James(65b)
- — = = e e e e el A e e - - - a4 -—————r— ————— L I e el R R —— e vl - -] ——— - S S U D e e e e — ]
73.6 1 Melkonian(66)
74.3 1 2.65 Asghar(67)
+0.46 }
74.05 7148 |4.75 3/4 |1 3244 37.642 86.1 0.47 Derrien(67)
10,20 16,5
74.05 (71£8) {(4.75 3244 37.9 (86.1 Blons(70)
10,20) +1.9 +6.5)
74.0 (711) i(a.7) 1 Trochon(70)
75.3 Uttley(64)
75.1 17348 337.845 deSaussure{65)
74.5 29+14 40 49 0.55 Ignat'ev{64)
+0.10
75.0 2515 40 (81) 0.67 " (65)
+0.07
75.1 3/4 |1 418 James(65a)
75.1 266 James{65b)
75.240.3 410450(31.4 550460 1300 Sokolovski(57)
+%5,2 300

6L6S W—IHUVC



_ez_

Eo r %l Iy g r, Ty 2gr‘l‘lo L 9, o, Er:/r % n/v l‘f/l‘.
(V) (meV) (meV) | (meV) (n&V) | (meV) (meV ) (b V) (b. &) (b &) (meV) ® or(7) ol /T Reference
75.21 162 [33.2 J=0 1 |95 337.8%5 573.8 Blons(65)
J=1 45
75.2 0.52 2.51. Sauter(65)
0.68 +0,25
75.6+0.3 36+10 T1423 {441 (0.48 | Ryabov(67)
+0.06)
75.01 75.71 Asghar(67)
+2,30
74.95 147 14 (33,20 3/4 40.746|8449 330.245 576.5 0.67 Derrien(67)
£1.50 +10.4
74.9 J=0 J=0 1 King(69)
380 71.0
J=1 J=1
170 24.2
75.0 Heins?ei (69)
74.95 (147  ((33.20 8449 33016 (576.5 Blons(70)
+14) 11.503 +10.4)
74.9 (147) [(33.2 Trochon(70)
75.640.3 154+19(36.6 35.448| 82418 (0.53 | Ryabov(71)
+1.8 +0.05)
74.95 0.97 Simpson(71)
10.40
75.21 Cowan(65)
78.95 180 0.16 2.6 Derrien(67)
82.2 Uttley(64)
81.7 5013 deSaussure(65)
82.5 40 360 0.90 | Ignat'ev(64)
£0.10
8l.5 0.70 " (65)
$0.12
82.2 560 James(65a)
82.0 >1500 Blons(65)
82.740.3 T+l 62126 0.8 (0.57 | Ryabov(67)
0.1 +0,10)
81.76 2050 |6 81 95.5 0.86 Derrien(67)
82.68 70 0.75 3 11.8 0.34 "
+0.15 2.4

6L6S W—IHIVYC



_08_

Eq r 2gly Y & r, ryq 281‘“0 ey o.r, ao " g[',{/l‘ g, n/v I‘,/I‘.

(eV) (meV ) (meV) | . (meV) J (m¥) | (me¥) (meV) (¥ o) (b V) (meV) o) o) wll'y /) Reference
81.0 0 Weinstein(69)
81.76 (2050)| (6) 1996 61 (95+70) Blons(70)
82.710.7 124+%6{ 6.8 45.2 | 72430 (0.58 Ryabov(71)

+0.9 *19 0.07)
81.7 0 Cowan(65)
83.0 Uttley(64)
83.3 78.7 deSaussure(65)
6.9
84.9 144.9 "
2,5
e I Y o St h——-———————k—— ———————————— [t - f o= == r-O—---—-———————- ————— -~ - ~7=35""
8%.52 1750 |1.2 17.9 18.7 0.96 Derrien(67)
83.52 (1750)| (1.2) 1706 18 (18.7) Blons(70)
85.8 Uttley(64)
85.6 260150 60.5 deSaussure(65)
+7.7
86.0 14149.9 "
85.0 (~128)| 23410 40 65 0.62 Ignat'ev(64)
10.20
85.6 0.61 " (65)
+0.05
85.6 James(65a)
85.6 357 James(65b)
85.930.73 36 Sokolovskif57)
85.3 22000 + Blons(65)
G R U I (S R S N T Ry ST Sy [ D B N et P PP
85.6 1.11 Sauter(65)
10,29
85.740.4 30+10 0 540 3.3 (0.88 Ryabov(67)
+240 | #.1 40.10)
85.7 0 32.0 Asghar(67)
+1.56
85.32 2300 | 2844 392 42760 0.94 Derrier(67)
85.48 85410 | 11.8 1749 %5 179.7 0.24 "
+0,36 5,5
£5.32 (2300)| (2844 ) 2002 360 (427) Blons(70)
+60
85.48 (75 | (11.8 16 39 (179.7 "
+20) [0.36) $5.5)

6.6 W—1HAVYL



E, r gl I ¢ r, Iy 2gr? oI o,y e, 1/r o, n/v ri/r.

il @e7) | (V) | (meV) T @) | ) | @) | o | 0@ | a® | @D | 6 | am arr| Bt
85.5 (85) {(11.8) 1 Trochon(70)
85.7 881 38,7 40.3 |802 (0.91 Ryabov(71)

+249 (5.4 +15 |4288 +0.07)
85.7 0.88] 1 : Simpson(71)
40.39
(87.0) Uttley(64)
-(89.0
87.9 41.% deSaussure(65)
3.8
90.9 : Uttley(64)
90.9 157125 40.1 deSaussure(65)
2.5
90.5 (<71) | 21110 40 <10 2.2 Ignat'ev(64)
0.1
90.3 0.29 v (65)
+0.06
-------------------------------- L s s bt RPN AP PSR IS SUN S UY SYRNU N RS\ JCPUu] UL I I I pupu AP U DU Y AU PGP MU I I U
90.8 1 32.2 Asghar(67)
+1.20
90.75 60410 | 18.45 3/4 11 942 3843 264.6 0.18 Derrien(67)
+0.42 6
90.1 J=0 95 J=0 0 King(69)
J=1 30 28.5
J=1 8.5
90.0 0 Weinstein(69)
90.75 (60 (18.49 912 3843 (264.6 Blons(70)
+10) | +0.42 +6)
90.8 (60) | (18.4 1 Prochon(70)
90.8 0.83 1 Simpson(71)
40 . 38
92.5 UttIey(6d)
92.6 17.2 deSaussure(65)
£2.6
92.97 5745 | 1.05 1/2 47¢6 | 9 2.3 14.7 0.16 Derrien(67)
0,04 0.6
92.97 (5745)} (1.05 9 2.3 (14.7 Blons(70)
+0.04 +0.6)

6.6 W—IHAVTI



._ZE_

E, r 2¢l, r, . ] r, ry 28rno o, ¢ ooy LY :/r % n/v rf/ra
(W) (meV ) (meV) (meV ) (meV ) (meéV) (meV) (b.&¥) (b. V) (h.&¥) (meV) o or () o'y /) Reference
95.8 Uttley(64)
95.5 270412 16.3 deSaussure(65)
120 *1.5
95.5 (~65) |8t4 40 17 0.%+0.] Ignat'ev(64)
96.0 >1400 | | F - Blons(65)
95.6 0 2.10 Asghar(67)
10,54
95.36 98410 [3.15 (1/2) 58 3745 16.3 4342 0.39 Derrien(67)
+0.15 t1.5
95.36 (98 (3.15 3046 1342 (4322) Blons(70)
£10) |%0.15)
95.4 (98) (3.1) 1 Trochon(70)
96.7 73£2.4 deSaussure(65)
b e - e e e e e 4 R DN P RPN [N G S FR PSS SR SR [ PSPPI
96.49 1700 |6.68 1670 72,442 90.1 0.81 Derrien(67)
+350 [+0.26 400 +3.5
96.49 (1700 |(6.68 1645 8649 (90.1 Blons(70)
+350) |40.26) +3.5)
97.2 Uttley{64)
97.6 400 deSaussure(65)
250
(100.0) Uttley(64) |
100.0 16.5 deSaussure(65)
1.5
99.0 > 2000 Blons(65)
S Rt SERE T CE i s et EEE I PR B B B s M LT pupppsy SEpRPP PR S R T L ey
100.25 6000 |5.60 72 72 Derrien(67)
100.25 (6000)( (5.60) 5947 72 (72) Blons(70)
101.2 350 3.240.6 deSaussure(65)
103.1 400 10.3 deSaussure(65)
+150 +1.8
102.9 125£40|2.6 33 Uttley(65)
0.2
103.5 0 4.93 Asghar{67)
+1.0

6.6 W—1YAVSr



— €~

Eq r ln | Iy ry Ty 2ery | a,ry 9,0y | ao' | erd/r a, n/v re/ra
€ J Reference
(D (meV) | (meV) | (meV) (o) | (me¥) | (meV) | (be¥) | B&N) | (beD) (meV) ®) oe(n) |orUry/I)
102.99 4845 |2.42 1/2 3345 | 1344 8+l 30.6 0.28 Derrien{67)
+0.08 0.3
102.99 (4845)| (2.42 1043 6.641.7| (30.6 Blons(70)
+0.08) +0.3) .
103.0 (a8) 1(2.4) 1 Trochon{70)
105.5 250 111 deSaussure(65)
105.3 150 8.8 109 Uttley(65)
40,8 i
‘SRR S JS ----- RPN [N PRSI T ................... B I S R DY PR SUNNSRNUIY W N
105.6 1 10.12 W Asghar(67)
_ +1.02
105.30 48+7 | 6.96 23/4 | 1| 38%7 |6+ 1041 86.015 0.13 Derrien(67)
40,40
105.30 (4847)] (6.96 542 9.8+1.0 (86.0 Blons{70)
0.40) : 15.0)

105.3 (48) |[(7.0) 1 Trochon(70)
106.8 150440 61.3 deSaussure(65)
1.3

106.7 80 12.0 148 Uttley(65)

(R SR 5= 3 YUK SRS SO SO NI [ SO o L IS SESEURPRU NERIIP SN ]

106.8 1 1 16.2 ] 7 1 Asgnar(67)

+1.26

106.67 758 [13.96 3/4 | 1] 4014 | 262 5942 170.3 0.40 Derrien(67)
30,60 17.4

106.67 (75¢4)| (13.96 2642 59.7 (170.3 Blons(70)
0,60 £1.8 £7.3)

106.7 (75) | (14.0 1 Trochon(70)

106.8 0.40| © Simpson{71)

+0.35

110.4 170 1.240.4 deSaussure(65)

110.3 1.4 17 Uttley(65)
+0.2

110.38 | 43+16 |0.66 | T 1/2 0 113 | 2.0 | 7.8 0.31 Derrien(67)
10,07 0.8

110.38 (43 (0.66 13 2.4 (7.8 Blons(70)

+16) |+0.,07 +0.8)
114. 1.930. . deSaussure(65
(waes | ey ol L | aesaussure(6s)

6L6S W—IHHVYC
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Eq r 2gl, Iy ¢ J ry r 28rno o,y o, r, a,r gr:/r % n/v rf/ra
(eV) (meV ) (meV) | (meV) (meV ) (meV ) (meV) (b. &) (b. &) (b. &%) (me¥) ® or() ol /1) Reference
114.44 0.20 1.5 2.3 0.66 Derrien(67)
114 .44 (1500) |(0.8) 1456 7 g Blons(70)
115.2 3.4%1.1 deSaussure(65)
115.10 200 0.32 3 3,640, 1 _ﬁ 0.83 Derrien(67)
£0.10
115.10 (200) |(0.32 3 (3.6 Blons(70)
+0.10) #0.1)
116.2 300 50.445 deSaussure(65)
116.0 220£20|5.0 59 Uttley(65)
10,4
IR SHRU AU . b e e e ] SRR S S SR T o e o -.
116.3 2.60 Asghar(67)
10.9
116.03 257115(5.41 1/2 36 215420 5143 60.7 0.86 Derrien(67)
10,1% +1.5
116.0% (257 |(5.41 215420 5113 (60.7 Blons(70)
$15)[£0.13) $1,5)

116.0 (257) [(5.4) 0 Prochon{70)
117.9 22.2 deSaussure(65)
IR R AU PRI AUPNUUNY SR RPN R oo gx0.8 | ) .o _] o e ]

117.9 J=0 J=0 1 King(69)
240 70.0 )
J=1 J=1 26
150
118.9 180440 112.3 deSaussure(65)
+2.8
118.8 140+20| 22.0 239 Uttley(65)
2.0
_______________ 6 N S U i RS I R RSSO (SN (N AR R BN
119.0 1 39.8 Asghar(67)
+1.65
118.83 10246 | 25.92 3/4 4245 | 4343 11916 283.9 0.50 Derrien(67)
+0.60 16,9
118.83 (102 | (25.94 4244 11816 (283.9 Blons(70)
+6) {10.60) 16.9)
118.8 (102) | (25.9 1 Trochon(70)

6L6S W—IHUVYS



-Gg—

E, r 2gly r, . J ry ry 25[‘: o,y o, o,r Br:/r % /v rf/ra
(eV) (meV) (meV) | (meV) (u¥) | (mev) (meV) (b.&¥V) (b. &) (hef) (me¥) ® o |owtry/r) Reference
119.0 0.841 1 Simpson(71)
+0,46
121.1 220 20.6 deSaussure(65)
+0,8
120.9~121.1 4,2 (45.6) Uttley(65)
+0.4
S R —— R NNV QI PR (S S U PR | [ e R, JE RN Ep . [ SO Eyg iy g U
120,99 7812 |3.70 1/2 3547 | 39+7 20+2 39.8 0.53 Derrien(67)
+0,15 +.6
120.99 (")) 3947 202 (") Blons(70)
121.0 (78) |(3.7) o} Trochon(70)
123.5 100 5.140.5 deSaussure(65)
123.3 75 0.8 7.5 Uttley(65)
__________ ______112-_0_8_______ _____L-- PRSI SUPIPRUNPIN FEPIIEIRUI (EPEPIIPIDEUI SIS RIS PESEPPIIIpPEY WPpIpEpp PRI [ DI EEIPUpEIpR S G
123,44 58413 0,70 5 7.440.9 0.69 Derrien(67)
+0.08
123.44 (63£24)( " ) 39 4.6 (") Blons(70)
125.0 4.2+0.7 deSaussure(65)
126.3 10.6%1 deSaussure(65)
126.2 85 2.8 28 Uttley(65)
+0.4
126.20 96%10 |2.96 8 30.5 0.27 Derrien(67)
+0.12 £],2
126.20 (" (") 20 6.2 (") Blons(70)
126.2 (96) |[(3.0) 0 Trochon(70)
127.6 7.6%1 deSaussure(65)
127.5 0.8 9 Uttley(65)
10.08
127.51 160+30| 1.09 5 11.1 0.45 Derrien(67)
£0.12 +1,2
127.51 (64 (0.77 25 3.1 (7.8 Blons(70)
+10) {£0.12) £],2)

6L6S W—IHAVS



Eo r 2, r, ¢ ry ry 2ery | o ry a.r,| e,r 3/T a, /v ry/ry
(N (tneV) | (meV) | (meV) T @) | ) [0 | o [ 6d | 6o | @ | 6 | om || BT
132.1 80+R.9 deSaussure(65)
132 >4000 Blons(65)
131.7 3800 |17.4 171 Uttley(65)
11.6
I ) e AU (S IV DR SR NP S DR A ISP A P S I
131.9 o] 2.79 Asghar(67)
41,14
131.75 3830 |18.26 3300 155420 180.3 0.86 Derrien(67)
£240 |#1.2 £500 12
131.75 (3800 | (18.24 3722 158120 (180.3 Blons{70)
+250)| 1. 20) +]2,0]
133.8 19.2 deSaussure(65)
+1.8
133.7 47 8.0 79 Uttley(65)
0.6
134.2 1 7.8 Asghar(67)
+0.98
133.78 566 | 8.38 3/4 43.5¢7 7 10 81.5 0.14 Derrien(67)
+0,30 2.9
133.78 ") () 642 8.742.2 (") Blons(70)
133.8 (81) | (8.4) 1 Trochon(70)
135.5 4,530.7 deSaussure(65)
135.2 0.6 6.5 Uttley(65) .
+0.,06
136.8 200 37.0 deSaussure(65)
+1.3
136:7 70 4.8 46.5 Uttley(65)
0.4
__________ PR S A T . ———-—-—-—-_-}__-----_--—--- mmme cmb e - wn s rr === =t - — = B I LY PR R L e
137.1 0 3.4 Asghar(67)
+0.52
136.75 126+1Q) 5.12 1/2 3348 | 88410 3413 48.7 0.73 Derrien(67)
$0.,16 41,5
136.75 ()| () 84+10 32.6 (") Blons(70)
+3.3
136.7 126 5.1 0 Trochon(70)

6L6S W—I1YAIVCS



o £ |20 | T e | | 7 [ re [esrd [ are [ oora| oor [erd/r [ e | o/v | £/,
(en @eV) | (meV) | (meV) () | (m¥) | (meV) | (ne¥) | o) | (Bed) | (meV) ® o) e sry|  BofEreRCe
140.0 2.440.4 deSaussure(65)
e . e - = U | IS SU I S --q----- e PN EL LT T DRIy FEGIIRPEEIN PR SUVERISRERPUE NI RO U DS (i - -, ——————
139.28 0.18 W 1 ﬂ 1.2 1. 0.71 Derrien(67)
139,28 () 1.5 (") Blons(70)
142.9 24.943 deSaussure(65)
143.4 27.3 - "
43.1
142.9-143.4 11+0.8 (100.8) Uttley(65)
IR SN SRR SRR R A S R NN S L] e ] e e ]
142.92 137+20] 4.86 1/2 56 76415 24.7+3 44.% 0.58 Derrien(67)
_ +0.21 +1,9
142.92 () |C») 82415 26.6 () Blons(70)
+3.2
142.9 (137) ((4.9) 1 Trochon(70)
143.47 83412 | 6.12 1/2 36 41+7 27,542 55.5 0.53 Derrien{(67)
+0.15 +1.4
143 .47 (")) 3145 21+3 (") Blons(70)
143.5 (83) |(6.1) 1 Trochon(70)
144.5 Uttley(64)
146.3 200 17.7+1 deSaussure(65)
146.2 80 11.6 100 Uttley(65)
10.6
‘SR U I SIS, PRGN SRpRUpUEY S QSO S S & Y S P IS U | QS R —— e e ——— e e - = 4
146.7 1 9.4 Asghar(67)
$1,1
146.25 70+7 |10.58 1/4 36 1342 17.141 94.2 0.26 Derrien(67)
40,30 +2.7
146.25 (")) 1242 16.8 (") Blons(70)
1.0
146.2 (70) (10.6) 1 Trochon(70)
147.3 4.4 deSaussure(65)
__________________________ [ R PR S Sy (NN P PP RSP USRS [ RU SN ———
147.44 1000 |1.20 7.5 10.6 0.71 Derrien(67)
+0.60 5.3
147.44 (1000)] (1.20 956 9.3 (10.6 Blons(70)
£0.60) 45.3)

6.6 W—IHAVC



Eo r 2, r, z J ry ry 2gry o,y LY o era/r % n/v Iy /T,

(V) (mev) | (meV) | (meV) (me¥) | (meV) | (meV) | (be¥) | beb) | (be¥) | (me¥) ® ol |otrg/ry|  Reference
148.1 5.3 deSaussure{65)
147.9 2.0 29 Uttley(65)

10,2
U U U ) +_.______- ................. - - e - e U S g! SO
148.21 150 0.70 5 6.1 0.82 Derrien(67)
+0.10 +0.,9
148.21 (Y1) 102 4.2 (") Blons(70)
149.4 7.7 deSaussure(65)
149.3 90 2.2 19 Uttley(65)
0.4 4
) A SRR IS IS ! I I R SR RN SRS o . -
149.42 120+20| 2.62 1/2 62 5514 10.5+2 22.8 0.47 Derrien(67)
$0,12 +1.1
149.42 (m)y (") 50413 9.541.4 (") Blons(70)
151.8 0.6 4.5 Uttley(65)
+0.04
152.4 Uttley(64)
155.8 6.5+2 deSaussure(65)
157.0 720 109.9 deSaussure(65)
+4
156.9 760350 17.4 152 Uttley(65).
+1.6
I A A L (U Ut PO R S S g U (U
157.5 0 9.0 Asghar(67)
£1.1
157.08 6701500 17.2 11645 142.5 0.84 Derrien(70)
+0.4 +3.3
157.08 (m)jpCm) 537 11445 (") Blons(70)
ﬂ:SO
157.1 (673) | (17.2 0 Trochon(70)
160.9 550 22.9 deSaussure(65)
£2.5
[ S R R IS (U P IR S JRERSLEV N NP S, ¢ _____ Y A A P
160.8 0.2 1.7 Derrien(67)

LV [

v,
\

N—1H

6L.6S



—6E—

Eq r 2¢l, r, c s r, rs 2glr? o' a, I, o, gr/r o, 7/v I/l
(0 @ev) | (me¥) | (meV) @) | (wer) | (mev) | ey | o) | G | @) | ® | ety |awrsry] RO
161.6 Uttley(64)
162.3 "
e il o T S s el s beeaaa -t ——- N e Tpp B e T R
161.96 150 0.21 1.7+0.4 Derrien(67)
+0.07
164.4 250 36.5 deSaussure(65)
11.5
164.4 90 38.0 279 Uttley(65)
13.6
___________ RSN EURERUS SIS S SN SRS SN AN SRS PRPRRY EUIRI DN R AU NDUIIR (RN
164.7 1 69.2 Asghar(67)
+2.1
164.54 79+10 | 4243 3/4 42.7 | 8+l 3542 332422 0.16 Derrien(67)
18
164.54 (") (") 812 3442 (") Blons(70)
164.5 (79) | (42.0] 1 Trochon(70)
166.9 320 - 50.2 deSaussure( 65)
2.2
166.8 95 8.6 67 Uttley(65)
0.4
‘SRR U U VU PR I R R SO £ PRPIDRY RIS (PRI . = - == = [P RPE MpR U — e e e e - )i RS
167.10 11248 | 8.75 3/4 3246 | 7447 4543 68.2 0.70 Derrien(67)
+0.40 43,1
167.10 (Y| (") 6917 42.2 (") Blons(70)
2.5
167.1 (112) | (8.7) 1 Trochon(70)
167.7 4.35 Asghar(67)
+0.9
170.5 880 11.6 deSaussure(65)
+300 +1,%
170.5 1300 | 4.4 34 Uttley(65)
4200 | £0.2
170.49 158 | 0.86 10.5 e T CTTT T T Derrien(67)
60 | £0.02 0.2
171.08 1000 | 0.89 10.5 6.8 "
40.30 £2.3

6,65 W—1HAVYL



_Ov._

Eq r 2l ra ry ry 25rn° LPY 9.y o, r Err:/r % n/v rf/ra
€ J Reference
(&N (meV) | (meV) | (meV) (V) | (meV) | (meV) | (beV) b.&) [ (beV) (meV) (b oo(n)  lor(ry/r)
170.49 (158 | (0.86 120 5 (6.6 Blons(70)
+60) | +0.02 10.2)
171.08 (1000)| (0.89 956 6 (6.8 Blons(70)
+0.30) +2.3)
171.0 Trochor(70)
B ) Uttley(64)
174.56 0.05 Derrien(67)
175.9 12.6 deSaussure(65)
+1.1
175.7 80 7,2 23 Uttley(65)
0.2
175.98 7345 [ 3.14 1/2 4148 | 29 9.1 23.2 0.41 Derrien(67)
+0.10 0.8
175.98 ()l 3146 1042 (") Blons(70)
177.1 4.1 deSaussure(65)
10.5
177.0 75 5.8 43 Uttley(65)
0.4
177.8 1 i 1.45 Asghar(67)
+0.,7
177.22 5146 | 5.36 1/2 4146 | 5 3.8 39.4 0.11 Derrien{67)
+0,18 11,3
177.22 ()| (") 6+2 541 (") Blons(70)
177.2 (51) (5.4) 1 Prochon(70)
178.8 3.7 deSaussure(65)
0.5
178.7 2.0 14 Uttley(65)
10,2
N UUCUSEGR OIS U ) U S A VU SNUUPU RS UG AUG P EQIUIS g | ISl e e e - —— RNy U [ ——— e e ]
178.90 5849 | 1.83 1/2 a2+7 | 14 3.2 13.3 0.25 Derrien(67)
+0.06 10,5
178.90 (")) 1444 3.3 () Blons(70)
+0.8
178.9 (58) | (1.8) 1 Trochon(70)

n—Lydvre

6,65



—-1¥-

E, r 2glr, ry . p r, Iy 2gr o,l¢ LY A o, gry/r a, /v re/ra
Sl (meV) | (me¥) | (meV) @) | @) | met) | o) |0 | 0 | @0 | ® | om |ar ] BT
181.7 0.3140.8 deSaussure(65)
(181.5) Uttley(65)
184.0 38.9 . deSaussure(65)
+1.6
183.4 3.6 (25.8) Uttley(65)
+0.4
18364 || 2.29 |7 AR Y T s | w.e | 1T 0.33 | | perrien(69)
10,12 +0.,08
183.64 (72) {(") 28 6.4 (") Blons(70)
185.2 1941.2 deSaussure(65)
185 >1500 Blons(65)
185.1 1800 | 7.0 49 Uttley(65)
+0.8 :
———————— — i — - — }- L ] el i S e g Eadi il Sl e il s itk p Ll I E R R e e bkl e miaiddideideat ity
184.87 2200 | 10+2 1570 50410 70.4 0.71 Derrien(67)
+200 +500 +14
184.87 ()1 1800 58412 (") Blons(70)
+500
188.6 8.140.9 ) deSaussure(65)
188.1 0.66 5 Uttley(65)
+0.06
b e e e e e e - - - - T e - e - e - e e rr e e m e e - ————— U U T S PR R TP i ——
188.27 53410 | 0.92 1/2 41 11 1.3 6.4 0.21 Derrien(67)
0,07 10.5
188.27 (m) () 9 1.1 (") Blons(70)
190.2 2.540.8 deSaussure(65)
190.4 160 2.4 16 Uttley(65)
+0.,2
_____________ (RPN PO VU UG ORI APy W (U ISP SO Ry AR SRR SNEPINPIIPINS! RUIIPIPIISY [RUPIPUI SRy (I
190.64 6749 | 2.51 1/2 56 9 2.2 1.71 0.13 Derrien(67)
+0.09 $0,6
190.64 (")) 13 3.4 (") Blons(70)
190.6 (67) | (2.5) 0 Trochon(70)
191.6 Uttley(64)
192.4 : Uttley(64)

6L6S W—1HUVTI



A A

Eo r %y | I, . ry ry 2grd | e,y 9y | oI’ | gr3/r | o /v re/ry
(eV) (meV) (meV) | (meV) J (meV ) (meV ) (meV) (b.&¥) (b. &¥) (b.&¥) (meV) o or(n) ol /1) Reference
195.1 760 160.9 deSaussure(65)
+200 *12.9
195.1 400 24.8 165 Uttley(65)
2.4
L————-—-———-————-—-— B i T B S I il nidaais Tt aitttd ettt Tttt Ll rdtadt et il IR B
196.0 0 14.4 Asghar(67)
11.4
195.3%6 447+40|30+1.2 1/4 36112 | 350442 157410 20048 0.91 Derrien(67)
195.36 (™)) 33540 15049 (") Blons(70)
195.4 (447) [(30.0) 0 Trochon(70)
196.3 25.545 deSaussure(65)
196.4 135 7.610.06 50 Uttley(65)
----------------- S N T R I i T Tl T T e S B Iy Y O
197.6 1 5.3 Asghar(67)
+1.54
196.69 112418| 7.04 1/2 46111 | 59+12 24.443 46.6 0.56 Derrien(67)
+0.42 2.8
196.69 (")) 54+12 22.5 (") Blons(70)
+2.3
196.7 (112) | (7.0) 1 Trochon(70)
199.1 65.7 deSaussure(65)
£3.2
139.2 160+30| 13.4 84 Uttley(65)
+0.6
200.0 1 6.2 Asghar(67)
+1.6
199.39 13313| 14.49 3/a 3348 | 90£10 6413 94.6 0.73 Derrien(67)
+0,75 +4.8
199.39 (")) 8010 57+3 (") Blons(70)
199.4 (133) | (14.5 1 Prochon(70)
203.4 177.3 deSaussure(65)
+6.2
203.7 365 28.0 183 Uttley(65)
£1.0
IE79 20 A A A A Y IR A B EEY N D R Y e e e
+1.73

6.6S W—I1HUVTS



o

Bo rawra [ ra T [T T [ ro Jasrd] eors [ oora| eor [erd/r] o | v | rm,

(€2)) (meV) | (meV) [ (meV) (o) | (meF) | (meV) | (be¥) | V) | (bel) (meV) ® o |etre/ry| Reference
203.46 200 6 176.516 38.4 Derrien(67)
203.93 430 26.64] 176.546 122.7 "

.4
203.46 E 6) 14 538.4) . 31025(70)
203.93 (430) 26.? 366 145422 129.;
+] +6.4
203.9 (430) | (26.6 0 Trochon(70)
207.1 60 10.0 J 60 J Uttley(65)
——-.-———--—-——-_5@44_ b e - =t ——— — b | — = - ——— e b - e = - — - D IR U S SR R L . - .-
208.0 1 i i 6.67 Asghar(37)
: 3.1
207.37 5745 |10.5 3/4 43.6 | 722 7.4%1.5 65é95 0.14 Derrien(70)
0.4 15 +2,
207.37 (") g ") 612 6.841.1 (") Blons(??)
207.4 (s57) 10.5 1 Trochon(70)
210.9 1.8 11.5 Uttley(65)
21109 |soo 1.4 | ] T T T es T s.6 | | [T T T verrien(67)
211.09 ()1 745 8 " Blons(70)
212.02 1500 | 1.2 6.7 7.4 Derrien(67)
212.02 ()| (m 1456 7.2 (™ Blons(70)
213.28 200460 0.7 3.5 4.3 0.82 Derrien{67)
213.28 ()1 163 3.5 (") Blons(70)
216.3 70 9.6 58 Uttley(65)
+0.2
oo T T """“'"'""'T"_"'Eiés" """ T T T ] Asgnar(eny
+2.,46
216.53 67«7 | 9.40 1/4 3946 | 10 8.1 56 .57 0.20 Derrien(67)
+0.40
216.53 ("Y1 (") 11+4 9.342.8§ (") Blons(70)
216.5 (67) | (9.4) 1
219.2-220.0 15.8 93 Uttley(65)
0] ]

6L6S W—-IHAVC
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6265 W—1HUV

Eq r 2el, r, . ry ry 2ery | a,ry 9 g | el | ela/T % 7/v r/r,
(eV) (meV) (meV) | (meV) d (meV) | (meV) (meV) (b.&¥V) (b.&¥) (b.e¥) (meV) (b) o) lortry/r) Reference
2139.49 70410 |5.36 17.7 31.8 0.60 Derrien(67)
£0,27 +1.6
219.49 (") ") 2636 11.9 (") Blons(70)
+3.6
219.5 (70) (5.4) 1 Trochon(70)
220.22 45£8  |11.14 3/4 33 4 6.2 £5.8 0.11 Derrien(67)
£0.50 £1.5
220.22 (sox8)[( ") 1143 13.9 (") Blons(70)
. 4.2
220.2 (s2) 1((11.1) 1 Trochon(70)
222.8 95 4.6 26 Uttley(65)
*0,2
————m e = i [m e m v e e - — - = ——— e e e - - —_ e s e, e - . ————— by R I A= ——————— 1 ——————— F - e - - -
223.16 5946 15,12 1 1 29.8%1 0.37 Derrien(67)
+0.15
223.16 (m) i) 9 4.3 29.8 Blons(70)
10.9
223.2 (59) |(5.1) 1 Trochon(70)
224.6 2.2 12 Uttley(65)
+0.2
[ U U U (S — —_—————de e e e m e e e e e - ——a F — e e I ) o [ A g F [P o
224.89 85+17 |2.56 2 14.8 0.14 Derrien(67)
+0.15 £0.9 -
224.89 )y qje") 25 4.4 (") Blons(70)
227.5 3.2 18 Uttley(65)
+0.4
227.77 6000 {17 i ﬂ 76 ﬂ T97 0.78 1 Derrien(67)
227.89 67+10 | 2.54 1/2 28 37 8 14.5 0.57 "
+0.15 +0.9
227.77 9000 | 17+3 8024 75418 (97+15) Blons(70)
227.89 (67 (2.54 32410 T2 (14.5 "
£10) |40.15) +0.9)
227.9 (67) |(2.5) 1 Trochon(70)
231.1 66 15.2 86 Uttley(65)
+0.8 4
———————— ._ﬂ-_—_—ﬁ____--——-- [ I S SPNSpINUIpRIY SPIU. --———-T——-——---—-——--——--»--—_— —-----r-—-----—-——-—-—-—-1




E, r 2glr, r, g J r, ry zgrno o ¢ LY A oI Sr:/r % n/v rf/ra
(N meV) | (meV) | (meV) () | (we¥) | (meV) | (bev) | Be¥) | (be¥) | (meV) ® o ot /ry| Reference
232.0 1 8.5 Asghar(67)
*1,27
231.40 4248 |[17.8 3/4 27 4 9 100.1 0.12 Derrien(67)
4.0 5.6
231.40 (5428)|( ") 542 9.241.8 10046 Blons(70)
231.4 (54) |(17.8) 1 Trochon{70)
232.63 130 0.66 2.5 3.740.2) 0.68 Derrien{(67)
+0.15
232.63 () ") 2 (") Blons(70)
234.0 72 13.6 74 Uttley(65)
: +0.8
____________ - —— ._---_---—.-p_-——_-_———_-.b—_—----___n———_—_-——--—--c--—_-.h__--_-.—--—-——-——’———-——_._.——_....---_-——
235.4 0 35.5 Asghar(67)
+1.83
23%4.32 7489 |[15.35 1/2 45 14 16 85.2 0.24 Derrien(67)
+0.60 13,3
234.%2 () (") 1543 16 8 (") Blons(70)
2.0
234.3 (74) {(15.3) 1 Trochon(70)
238.7 115 7.8 43 Uttley(65)
0.6
IS IR AU ORI R U D ) I SR AR SRR AR ISR U S SRR S
240.0 1 4.45 Asghar(67)
+1.18
239.04 7348 [8.15 1/2 47 17 10.5 44.4 0.27 Derrien(67)
10,40 2.2
239.04 (") (") 16+4 9.941.4 (") Blons(70)
239.0 (73) {(8.1) I 1 Trochon(70)
240.60 0.05 0.27 Derrien{67)
240.60 (0.05 Blons(70)
242.6 100 8.6 48 Uttley(65)
S I, _iQ~_6_ e e e e e e ] U RIS SR RIS SNpISIIU GPENIEEpI FU I Fy I
243.8 0 7.28 Asghar(67)
+1.94
242.88 9716 |{9.92 3/4 %247 | 5846 3243 53.2 0.65 Derrien(67)
40.45 +2.6
242.88 (") (") 5646 3142 (") _Blons(70)

6L6S W—IHAV S



Eyo r 2ely r, € ry ry 2gl‘,,° a. ¢ LLY A a,r gr:/l‘ 9 77/” rl/ra
(V) (@eV) | (meV) | (meV) T | ey | vy | ey | 0 | 0d) | @ | ® al) |olrysry|  Feferenee
242.9 (97)  }(9.9) 1 Trochon(70)
247.1 1.2 6 Uttley(65)
D R S IS (O JE g I I — PRSP N N i b e eem e e e e
247.50 312260 (1.39 227 6 7.34.2 0.82 Derrien(67)
+0.20
247.50 ey () 227 5.3£1.3 (")
248.5 95 22.0 115 Uttley(65)
£1.0
———————————— P "upuppppepy SRR T p—— LA U SR " — ——.——-—————_————————.—_—_—__.————r-———.-——-—————-_————_————-—_—_-_—-_
250.0 1 18.1 Asghar(67)
+1.4
248.86 6236 |22.13 3/4 41 6 10 115.7 0.12 Derrien(67)
+0.72 13,7
248.86 ( (") 5%1 9.7+1.2 (") Blons(70)
248.9 (62) |(22.1) 1 Trochon(70)
250.9 90 36.0 188 Uttley(65)
+1.8
—————————— e el Sl o] el i Bl ol ] R e T [ SR [ Ll il S
251.5 1 28.4 Asghar(67)
13,0
251.23 8315 |41.2 3/4 4127 | 14%2 36.4%3 213.4 0.25 Derrien(67)
£1,2 6.3
251.23 () dc») 1242 31.1 (") Blons(70)
2.5
251.2 (83) |(41.2) 1 Trochon(70)
254.2 3.8 19 Uttley(65)
+0.4
254.58 55£10 [4.2 Derrien{67)
10.3
254.58 (55¢5) [( " ) 2544 9.611.5 (21.5 | Blons(70)
$1.5
254.6 (55) |(4.2) 1 Trochon(70)
255.8 8.4 43 Utlley(65)
0.6
D ERN (P ISR (RPN N RIpI PUDER D RSO PR e ) e eem
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E, r 2glr, ry g r, ry 28rn° o,y LLY AP a,r sr:/r % /v r!/ra
(V) (meV) (meV) | (meV) J (V) | (meV) (meV) (b)) (b &) (b &) (me¥) ® ols) |orlry/r) Reference
257.2 1 4.05 Asghar(67)
+1.52
256.11 91+16 |9.5 Derrien(67)
0,5 :
256.11 (") (") 3247 16.8 (42.8 Blons(70)
42,2 $2.5)
256.1 (91) |(9.5) 1 Trochon(70)
259.00 0.4 Derrien(67)
0.1
259.00 (") (2.0 Blons(70)
+0.5)
261.8 6400 [42.4 211 Uttley(65)
4.0
262.5 0 2.62 Asghar(67)
2.3
262.37 6100 {50 Derrien(67)
262.37 (6300) | (5044) 6148 233424 (233 Blons(70)
+24)
262.2 3.8 19 Uttley(65)
10.4
e s - —— — e —— — - el ettt il e et ——— — - - . L I S P S ks e Y N et L—-—--— -------------
262.74 60+10 |3.64 Derrien(67)
+0.45
262.74 (60 (3.64 10 3.1 (18.0 Blons(70)
+10)|%0.45) +2.3)
264.23 0.25 Derrien(67)
264.23% (0.25) (1.2) Blons(70)
269.2 380 8.6 42 Uttley(65)
10.8
JEE U SN UV (LGS HE Y (R T Yy e e e e
269.11 160 2.5 Derrien(67)
+0.1
269.11 (140) | (2.1 83 6£2 (10.1 Blons(70)
$0.5) +2.5)

6L6S N—JUAVYE



_sp_

F‘O r Qgr‘n l‘n P ['Y rf 2Krno d,,[‘f aorn aor Kr:/r ao 7]/"’ I‘g/l‘a
(" (meV) | (meV) | (meV) ) | @) | een) | ey | G | G | @v) | o o) |artry/ry|  RETETORCC
26%.54 72420 |5.8 berrien(67)
+0.6
sha,mg (72 (") 23410 1142 (28.0 Blons(70)
+20) +£2.7)
267, (72) |(5.8) 1 Trochon(70)
0727 90 36.0 | 167 Uttley(65)
+3.0
ISR S Bied NN I I B IS U R S N ]
273.6 1 38.2 Asghar(67)
: £2.54
272,62 92410 [41.8 Derrien{67)
£1.5
272.62 (oY Q) 31412 68.4 (199.3 Blons(70)
£3.5 | - +7.2)
272.6 (92) l(a1.8) 1 Trochon(70)
274,80 800 14.0 Derrien(67)
£2.0
274,80 (800) 1(14.0 730 60120 (66.2 Blons(70)
£2.0) | +9.4)
275.2 380 42.0 198 Uttley(65)
£3.0
‘R s U U AU S _-_-_-._--__,--___J--_-____--,-___,__----J_-__-_-____--____ e e e e m e |
276.5 1 25.6 Asghar(67)
+2.65
275.57 150+30] 35.1 Derrien{67)
£1.5
275.57 (Y| 72120 80413 (165.8 Blons(70)
+7.2)
275.6 (150) | (35.1) 1 Trochon(70)
277.2% 5300 |8 Derrien(67)
277.23 (™) 109 5260 42 (42) Blons(70)
279.1 70 11.8 54 Uttley(65)
0.2
R B ! T ek SR b — - - —f———— — B, B S s T S e R e L. el T T
281.0 0 10.1 Asghar{67)
2.3

6L6S W—1HANVT



—6F -

Eo r %%, ry ‘ s r, ry 28l | o.ry o,y | e,r s/r a, n/v /T
(N (meV) | (meV) | (meV) (mV) | (me¥) (meV) (b&¥V) &) (b &) (me¥) ® o) |ortry/r) Reference
279.59 11148 [10.64 Derrien(67)
+0.33
279.59 () [C") 5648 2543 (49.3 ) Blons(70)
+1.5 :
279.6 (111) |(10.6) 0 Trochon(70)
282.5 80 36.0 171 Uttley(65)
__________________ 23,0 b i
284.1 1 47.3 Asghar(67)
+4.65
282.92 8585 [37.8 Derrien(67)
+2.7
282.92 (") (") 1142 22.2 (174 Blons(70)
42,2 +12)
282.9 (85) |[(37.8) 1 Trochon(70)
286.7 3,2 14 Uttley(65)
+0.4
NI S T e S | SO S | e b ]
285.73 0.10 Derrien(67)
285.73 (0.10) (0.45) . | Blons(70)
287 6000 |50 Derrien(67)
288.00 (7000)|(15) 6028 60 (68) Blons(70)
288.30 0.08 Derrien(67)
288.30 () (0.26) Blons(70)
291.8 350 [7.0 31 Uttley(65)
£0,4
——————————————— bl bl BT Y Xl ot B R RS aadestestated el el ST S R i B R ettt Saakited sttt ittty Skl bRt by
292.33 115413|5.82 Derrien(67)
+0.24
292.33 () (") 72412 16.3 (25.9 Blons(70)
+2.1 +1.1)
292.3 (115) |(5.8) 0 Trochon(70)
296.0 130 4.6 20 Uttley(65)
0.4 |

6.6 W—1HAVT



-0S -

Eq r 2gl, r, g r, r 2gr 0 o,y a.r, o, gr3/r o, 7/v Ii/Ts
(V) @eV) | (meV) | (meV) T me) | (mery | (mev) | mev) | by | b | (me) | W olm) |ortrgsry|  REFETENCC
296.46 81+12 | 4.89 Derrien(67)
+0.21
296,46 (")) 30 8 (21.4 Blons(70)
£0.9)
296.5 (81) | (4.9) 1 Trozhon(70)
298.1 100 15.0 64 Uttley(65)
+1.,0
299.7 1 4.85 Asghar(67)
+2.0
296.59 ‘7447 | 15.80 Derrien(67)
£0.60
295, 5% (")l 205 19+4 (68.8 Blons(70)
+2.6)
298.6 (74) 1(15.8) 1 Trochon(70)
30%.2 1 17.5 Asghar(67)
+2.4
301,81 108%6 | 27.3 Derrien(67)
+1.0
%01.81 (108+6) (27.3 48+10 52¢7  [(117.6 Blons(70)
+1,0) +4.4)
701,8 (108) |(27.3) 1 Trochon(70)
208.20 15013 4.40 Derrien(67)
+0.27 .
306, 20 (150 |(4.40 98+45 12.2 (18.9 Blons(70)
+30) | +2.7) 3.6 +1.2)
309,01 8512 | 21.10 Derrien(67)
+0.72
309,01 (85+12)(21.10 2445 25.4 88.8 Blons(70)
+0.72) +2.6 +3.1
309.0 (85) |(21.1) 1 Trochon(70)
311.12 0.73 Derrien(67)
+0.18
311.12 (0.73 1.6 3.1 Blons(70)
+0.18) +0.8

W—ITHHV S

6165



-G~

Eo r 2l r, ry Iy 2gl"n° o, ¢ 9oy o, Sr:/r % /v Iy /Iy
() (meV) | (meV) | (meV) (meV) | (me¥) | (meV) | (heV) | (b&V) | (b)) | (meV) o) or)  lorlr, /) Reference
31%.62 6216 |20.40 Derrien(67)
10,72
313.62 (626) [(20.40 1043 13.0 (85+3) Blons(70)
+0.72) $1.3
313.6 (62) (20.4) Trochon{70)
316.66 73410 |7.75 Derrien(67)
0,30 '
316.66 (73 (7.75 2545 10.8 (31.8 Blons(70)
+10) |#0.30) 11.6 +0.9)
316.7 (13) [(7.7) Trochon(70)
321.75 0.20 Derrien(67)
0,08
321.75 (0.20) (0.9) Blons(70)
323,36 160 ‘16 [3%0.2 Derrien(67)
+0,9
323,36 (160 (30.2 4789 [35.5 (121.4 Blons(70)
+20) |+£0.9) +5.3 +3.6)
323 .4 (160) [(30.2) Trochon(70)
325,30 10549 [12.8 Derrien(67)
+0.5
325.30 (105 |(12.8 46%12 22.6 (51.2 Blons(70)
+9) | +0.5) 3,2 +2.1)
325.3 (105) {(12.8) Trochon(70)
329.65 1500 (1.5 Derrien(67)
329.65 (2000)|(5.6) 1947 20 (22) Blons(70)
333,91 6747 |8.24 Derrien(67)
+0.30
333.91 (67¢7)|(8.24 10 4.7 (32.1 Blons(70)
+0.30) +1.2)
333.9 (67) |(8.2) Trochon(70)
335.93 8316 |26.60 Derrien(67)
10,72
335.93 (82+6) | (26.60 1844 22.1 (102.9 Blons(70)
+0.72) £3.3 +2.7)
335.9 (83) |(26.6) "Trochon(70)

6L.6S W—-I1HHVY



Eo r 2gly T r, ry zgrno o,y o,y o, Sr:/r % '7/" rf/ra
(eV) (meV) | (meV) | (meV) (m¥) | (m¥) | (meV) | (be¥) b | e (me¥) ® ot |osry /1) Reference
337.95 74+7 [12.09 Derrien(67)
+0.,42
337.95 7417 [12.09 1144 7.242,2 46.5 Blons(70)
10.42 +1.6
337.9 (74) {(12.1) Trochon(70)
339.24 81412 {4.92 Derrien(67)
+0.21
339,24 (81i12i(4.92 3312 7.8+2.3 (18.9 Blons(70)
+0.21) +0.8)
339.2 (81) {(4.9) Trochon(70)
34%.18 7546  [23.69 Derrien(67)
40,78
34%.18 (7546) |(23.69 1843 22.2 (89.7 Blons(70)
B0, 78) 2.2 +3.0)
343.2 (715) |(23.7) Trochon(70)
346.56 1200 5.2 Derrien(67)
+0.6
346.56 (1200) [(5.2 1148 18.0 (19.5 Blons(70)
+0.6) +3.6 £2.3)
350,30 976  |32.25 Derrien(70)
+0.90
350.30 (97£6) |(32.25 3544 4443 (119.7 Blons(70)
H0,90) £3.4)
350.3 (97) (32.2) Trochon(70)
352.82 69113 |5.84 Derrien(70)
0. 24
352.82 (69+13)(5.84 1745 5.2%1.0 (21.5 Blons(70)
+0.24) £0.9)
352.8 (69) I(5.8) Trochon(70)
354.89 100 0.60 Derrien(67)
+0.10
354.89 (0.60 1 (2.2 Blons(70)
+0.10) +0.4)
359.87 6000 4.5 Derrien(67)
357.87 (6000) {(4.5) 5949 (16) Blons(70)

6L6S W—IYUVYS



~-£G~

E, r 2l Ty Ty Iy 2ery LA (LY o r ers/r % n/» /I,
(eV) (meV) | (meV) | (meV) (o) | (meV) | (mev) | bev) | B | (bel) (me¥) ® o) |ortry/r) Reference
359,99 114420 [1.66 Derrien(67)
10,18
359.99 (124 [(1.66 80 4.2 (6.0 Blons(70)
+20) 1#0.18) 10.,7)
361,28 0.33 Derrien(67)
H0, 10
361.28 (0.33 (1.2 Blons(70)
+0.10) £0.4)
366.00 5000 {4.9 Derrien(67)
366.00 (5000) |(5.4) 4947 20 (20) Blons(70)
368.33 0.60 Derrien(67)
+0.20
368.33 (0.60 1.6 (2.1 Blons(70)
+0.20) £0.7)
370.31 10520 |3.90 Derrien(67)
+0.24
370.31 (105 [(3.90 23 3 (1.37 Blons(70)
+20) 40.24) +0,8)
371.72 3400 |11 Derrien(67)
371.72 (3400) | (11.5 3335 4145 (4145) Blons(70)
+1.4)
375.02 4312 |430.73 Derrien(67)
375.02 (43 (4.0 6 2 (1.39 Blons(70)
#12)| +£0.3) +1.1)
375.0 (43) {(4.0) Trochon(70)
377.10 101+20{2.98 Derrien(67)
+0,30
377.10 (100 ((2.98 39416 4+l 10.3 Blons(70)
+£20)140.30) +1.1
378.04 223+60{1.88 Derrien(67)
+0.30
378.04 (223 (1.88 (6.5+1) Blons(70)
+60){+0.30)

6L6S N—IHEVTI



-G —

Ey r 2l T, r, Ty 2gr,? a,r o,y o, egrd/r a, n/v 0 /r
(eV) (mevV ) (meV) | (meV) (meV ) (meV ) (meV) (b.&¥) (b &) (b V) (meV) o o) «l'y/T) Reference
382.4% 130 0.63 Derrien(67)
+0.15
382.4% (130) |(0.63 85 1.4 (2.1 Blons(70)
+0.15) 10,5)
384.26 109430 |8.55 Derrien(67)
10.50
384.26 (109 |(8.55 75+25 2043 (28.9 Blons(70)
130) £0.50) +1,7)
384.3 (109) ((8.5) Trochon(70)
385.90 >1000 |2 Derrien(67)
385.90 (1000) |(1.4) 955 4.3 (4.3) Blons(70)
389.51 74414 [2.09 Derrien(67)
10.18
389.51 (74 (2.09 21 2 (7.0 Blons(70)
+14) |£0.18) +0.6)
391.52 142+28(1.89 Derrien(67)
+0.18
391.52 (142 |(1.89 68 3 (6.3 Blons(70)
+28) |+0.18) +0.6)
394,43 106+1%(9.78 Derrien(67)
+0.33
394.43 (106 |(9.78 52410 16.0 (32.2 Blons(70)
+13) [+£0.33) £2.4 #1.0)
394.4 (106) |(9.8) Trochon(70)
396.91 108+20{3.17 Derrien(67)
+0,21
396.91 (108 |(3.17 61+20 5.9%1.2 (10.4 Blons(70)
+20) [+0.21) +0.7)
401.56 220+20(29.1 Derrien(67)
$1,2
401.56 (220 ((29.1 154425 66+7 (94.2 Blons{70)
+20)| +1.2) +3.8)
401.6 (220) (29.1) Trochon(70)

6L66 W—1HIVI



-GG —

Eq r 2gl, ry, ry Iy 2gry ot o,y o, grs/r % /v Iy /Ty
(V) (mev) | (meV) | (meV) (me¥) | (me¥) | (meV) | (he®) b&) | (bl (me¥) ® o) |oelry/r) Reference
404.24 178416 |34.8 Derrien(67)
+1.3
404.24 (155 [(34.8 76415 5546 (111.9 Blons(70)
+£25) | +1.3) ' +41)
4042 (155) {(34.8) VTrochon(70)
406.03 320 2.73 Derrien{67)
£0,60
406.03 (320) [|(2.73 1.5 (8.7 Blons(70)
£0.60) +1.9)
406.95 330 1.46 Derrien(67)
+0.60
406.95 (330) |(1.46 302 4.3 (4.7 Blons(70)
+0.60) +1.9)
408.71 150 1.94 Derrien(67)
+0,30
408.71 (150) |(1.94 58 2.4 (6.2 Blons(70)
+0.30) +0.9)
412.31 145415 (13.41 Derrien(67)
+0.63
412.31 (145 [(13.41 70413 20.4 (42.3 Blons(70)
£15) |£0.63) +3,1 £2.0)
412 (145) |(13.4) Trochon(70)
415,66 152+3014.89 Derrien(67)
+0.36
415.66 (152 {(4.89 18 1.8 (15.3 Blons(70)
+30) |£0.36) £1,2)
417.60 267164 12.57 Derrien(67)
_ +0,36
417.60 (267 [(2.40 178 5 (7.5 Blons{70)
+64) |£0.36) +1,1)
419.85 139+25(9,11 Derrien(67)
+0.45
419.85 (139 [(9.11 74420 1513 (28.2 Blons(70)
+25) [£0.45) +1.4)
419.8 (139) [(9.1) - Prochon{70)

6.6S W—IHAVYC



_gg._

E, r 2y r, r, ry 2¢r o,y o, r, | e,r grr/r a, n/v /Ty
(N (@eV) | (we¥) | (meV) we) | (me) | (we¥) | o) | e | @) | o) | ® | oo |atrry| RN
425.67 0.40 Derrien(67)
425.67 0.40) (1.2) Blons(70)
478,33 >6000 |40 Derrien(67)
426.37 7000 |14.8 6913 45 45 Blons(70)
429.64 780 5.66 Derrien(67)
£0.81
429.64 (780) | (5.66 727 15 (17.1 Blons(70)
+0.81 +2.4)
431.29 3500 | 7.3 3443 20 22 Blons(70)
43%2.73 1.54 Derrien(67)
+0,30
4%2.7% 1.54 (4.6 Blons(70)
+0.30 +0.9)
437.76 62%15 | 4.04 Derrien(67)
+0. 3
437.76 (62+15)| (4.04 10 2 (12.0 Blons(70)
H0 . 30 +0.9)
437.8 (62) (4.0) Trochon(70)
438,72 61£15 | 4.36 Derrien(67)
£0.730
438.72 (61£15)[(4.36 3 0.6 (12.9 Blons(70)
H0 . 30) +0.9)
438.7 (61) | (4.4) Trochon(70)
440.07 0.42 Derrien(67)
£0.15
440.07 0.42 1.2 Blons(70)
+0.15 +0.4
442.41 422 10.5 Derrien(67)
+50 +0.5
442.41 (422 (10.5 337 24.7+4 (30.9 Blons(70)
+50) | £0.5) +70 £1.5)
442.4 (422) |(10.5) Trochon(70)

6.6 W—1YAVT



Eo r | % | Ta . ry | ro [ 20| oo | oola| oor |erd/r | e, | a/v | r/n
(en) (meV) | (meV) | (mev) (V) | (meV) (meV) (b.&¥) b &) (b.&¥) (me¥) ® o) |oclry/r) Reference
449.75 (2.0 1/2 90 3.9 (5.8 Blons(70)
10.,3) +0.9)
451.35 (21.1 3/4 3.7 3.8 (60.8 ) Blons(70)
451.3 (81) f;iﬂ) -2 Trochon(70)
454.45 (0.7) (2.0) Blons(70)
455.73 (39.7 1/4 495 91.0 (i13.§ Blons(70)
455.7 (503) ?2953) - Trochon(70)
457.33 (11.1 1/2 118 21.8 (31.6 Blons(70)
457.3 (303) | (1102 £3-2) Trochon(70)
458.80 (6.9 3/4 33 8.1 (19.6 Blons{70)
458.8 (83) 72133 #.7) Trochon(70)
461.26 (3.5 1/2 52.4 5.3 (9.9 Blons(70)
to.d +1.2)
462.64 (0.8 1/2 86 1.4 (2.2 Blons(70)
+0.2) +0.6)
468.20 (6.5) 1/4 2045 (18.0) Blons(70)
470 N (15) 1/4 5030 (41.5) Blons(70)
473.10 (6.2 3/4 10 3 (17.0 Blons(70)
473.1 (60) 7223 £1-0) Trochon(70)
475.31 (5.7) 1/4 535 12.5 (15.7) Blons(70)
476.90 (2.7) 1/4 1950 7 (7.4) Blons(70)
479.24 (0.2) (0.5) Blons(70)
IR Iathintell IR SR

WN—I14dVvr
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E, r 2%l r, ‘ ry ry 20y | e,y 8,ly | ool | gla/r o, n/v /T,
(eN) (meV) (meV) | (meV) (meV) | (meV) (meV ) (b.&V) (b. &) (bh&¥) (meV) ®) o) |oslry/r) Reference
484.15 (3.9 1/2 14.5 2.5 (10.4 Blons(70)
+0.4) +1.1)
487.29 (3.3) 19.8 (8.8) Blons(70)
487.81 (5.2) 19.8 (15.4) Blons(70)
- 1 | _
490.65 (20t3) 1/4 2220 (53+8) Blons(70)
494.10 (6.9 3/4 70 10.5 (18.2 Blons(70)
+0.4) +1,1)
494.1 (96) |(6.9) Trochon(70)
495.6% (1.2) (3.1) Blons(70)
500,50 (5.1 3/4 32 5.6 (13.2 Blons(70)
£1.3) +3.4)
500.5 (84) |{(5.1) Trochon(70)
— :
502 .86 (17.8 3/4 32 17.3 (46.0 Blons{70)
£1.4) £3.6)
502.9 (207) |(17.8) Trochon(70)
505.78 (0.9) (2.3) Blons(70)
508.22 (0.7) (1.8) Blons(70)
509.74 (78.2 3/4 167 127.4 (199.4 Blons{70)
+4.0) £10.4)
(509.7) (292) |(78.2) Trochon(70)
511.52 (12.9) 1/4 3300 (32.8) Blons(70)
515.16 (1) (2.5) Blons(70)
516.57 (0.3) (0.8) Blons(70)
517.98 (0.7) (1.8) Blons(70)
520.22 (22.4 3/4 43 24 (56.0 Blons(70)
+1.8) £4,5)
520.2 (172) |(22.4) Trochon(70)

6L65 W—1HUVT



Eo r 2gl, r, ‘ r, ry 2gr? o,y o,y e, erd/r o, 7/v I/l
(eV) (meV) (meV) | (meV) (n¥) | (meV) (meV ) (b.e¥) (b &) (b&¥) (meV) ®) o) |aelry/r) Reference
524.21 (45.9 3/4 20 25 (113.6 Blons(70)
£4.8) #11.9)
524.2 (101) |(46.0) Trochon(70)
525.40 (121) 1/4 10500 (299) Blons(70)
526.00 (1.5) 1/2 51 2 (3.7) Blons{70)
527.38 (1.5) 1/2 ~[16 ~i1 (3.7) Blons(70)
530.52 (63.8 1/4 75 48 (156.3 Blons(70)
. +5,1) +12.8)
530.5 (192) |(63.8) Trochon(70)
539.17 (17.1 3/4 2.4 1.8 (41.2 Blons(70)
+3,0) £7.2)
539.2 (70) | (17.0) Trochon(70)
540.71 (4) 14 (9.6) Blons(70)
541.55 (8) 14 (19) Blons(70)
543.08 (17.6 3/4 5 3.5 (41.0 Blons(70)
+3,0) +7.2)
543.1 (67) {(17.6) Trochon(70)
545.85 (17.5 1/4 1120 34 (41.7 Blons{70)
£2.5 £6.0)
547.14 (1.8) (4.3) Blons(70)
549.67 (17.7 3/4 7 5 (41.9 Blons(70)
+1,5) £3.5)
549.7 (51) (17.7] Trochon(70)
553.50 (17) ~3 ~2 (39.9) Blons(70)
554 13 (52.2) 1/4 1140 (122.5) Blons(70)
555.72 (4.9) 10.5 (11.5) Blons(70)

6L6S W—IHAVYP
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Eo r 2gl‘n .rﬂ g r7 ry Zgrno aorl‘ aorn aor Cr: /r % 7)/” rl/rl
(V) (@eV) | (weV) | (meV) T ey | ety | (mev) | ey | G | ) | (o) ® o) |oearysry|  BefoTORCC
559.16 (40.8 3/4 21 22 (94.9 Blons(70)
£2.4) £6.7)
559.2 (127) |(41.0) 1 Trochon(70)
562 .84 (53.6 81 (123.8 Blons(70)
£4.0 +9.3)
564.03 (9.8 ~2 1 (22.6 Blons(70)
+1.6) +3,7)
565.81 (142 1/2 5 2.9 (32.6 Blons(70)
£1.2) £2.7)
571.11 (12.9 3/4 33 11.5 (29.4 Blons(70)
+0.9) +2.1)
571.1 (71) {(12.9) 1 Trochon{70)
574.00 79.5 1/4 220 94 (180.0 Blons(70)
6.0 +13.6)
574.0 (180) [(79.5) 0 Trochon(70)
575.77 (59.7 3/4 8 12 (134.8 Blons(70)
+5.6) +12.6)
575.8 (115) |(59.7) 1 Trochon(70)
578,00 (2.5) 1/2 36 2.5 (5.6) Blons(70)
579.04 (10.3 3/4 7 2.8 (23.1 Blons(70)
+0.9) +2.1)
579.1 (77) |(10.3) 1 Trochon(70)
584 .81 (0.7) (1.6) Blons(70)
588.09 (16.9 3/4 10 6 (37.4 Blons(70)
11.2) +2.6)
588, 1 (78) |(16.9) 1 Trochon(70)
589.94 (0.5) (1.1) Blons(70)
593,52 (3.2 1/2 4 0.6 (7.0 Blons(70)
+0.5) +1,2)

6L65 W—1HAVI



-19-

Eq r 2gl, ry ¢ ry ry ZErno o, ¢ 0,y o, gr:/r % 77/lJ rf/ra
(N (mev) | (meV) | (meV) (me) | (me¥) | (mev) | (hev) | G&¥) | (bev) (meV) ® ol |ortry /1) Reference
597.35 (12.9 3/4 5 2.6 (27.0 Blons(70)
£1,5) £1.7)
597.3 (65) |(13.0) Trochon(70)
598.04 (21.6 1/4 5915 44 (47.0 Blons(70)
+4.0) +8.2)
604 .01 (37.6 3/4 3.5 4 (80.9 Blons(70)
+3.3) £6.8)
604.0 (75) (37.5) Trochon(70)
607.64 (14.6 3/4 7.7 4.2 (31.2 Blons(70)
£1,2) +2.5)
607.6 (83) (14.6) Trochon{70)
609.29 (23.6 3/4 6.6 5.2 (50.4 Blons(70)
£2.4) +5.1)
609.3 (85) |(23.6) Trochon(70)
612.82 (8.8 1/2 14 ‘14 (18.7 Blons{70)
+£0.8) +1.8)
620.24 (17.8 3/4 5.4 3.4 (37.3 Blons(70)
£1.5) £3.2)
620.8 (77) {(17.8) Trochon(70)
622.39 (14.7 3/4 9.8 4.9 (%0.7 Blons(70)
£1.2) +2.6)
622.6 (60) ((14.7) Trochon(70)
625.17 (11.8 3/4 7.5 3,2 (24.5 Blons(70)
1.2 +2.6)
625.2 (65) |(11.8) Trochon(70)
£28.21 (2.2 1/2 9 0.8 (4.6 Blons(70)
+0,7) +1.5)
632.97 (34 1/4 3800 68 (69.8 Blons(70)
+4) +8.2)
636.47 (8.0 1/2 16 4 (16.3 "Blons(70)
+1.2 2.5

6L6S N—IYAVT
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Eo r 2, ra . ry ry e | o,r; o,.r, | aor | grd/r a, n/v i/l
(eV) (meV) (meV) | (meV) (m&V) | (meV) (meV) (b.eV) (b.&¥) (b.eV) (meV) ) o oty /1) Reference
63%9.28 (13.9 3/4 6 2.8 (28.3 Blons(70)
+1,5) £3%,1)
639.3 (63) (13.9 Trochon{70)
641.42 0.7 1.4 Blons{70)
644.94 (8.8 3/4 3 1 (17.7 Blons(70)
£1.2) +2,4)
644.9 (57) |(8.8) Trochon(70)
646.65 1.5 3 Blons(70)
£58.29 (122 3/4 19 33.2 (253 Blons(70)
£13) £25)
658.3 (271) {128.0) Trochon{70)

6L6S W—I1HAVY
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Original Notes for Table 2

Sauter 65)

a) Quoted uncertainties for gpﬁ/['values are ‘estimates of
uncertainties in measuring scattering area only.

b) Upper and lower values in column for g are determined
using values of gy, and I’ from references Sch 67) and

B 65), respectively.

Derrien 67)

a) BNL 325

b) Assumed level to explain the large residual cross
section between 10.93 and 11.89 eV.

c) Assumed level to explain the strong asymmetry of the
resonance at 57.44 eV.

d) Complex group of resonances among which two narrow
resonances are clearly distinguished. Taking account of
these two levels (81.76 and 85.32 eV) only, the cross
section curve can not be reproduced.

e) Assumed level to explain the strong asymmetry of the
resonance at 212.02 eV.

'f) Assumed level to explain the large residual cross section
between 225 and 228 eV. There are, perhaps, two large '

resonances.

King 69)
a) The upper and lower values are obtained assuming J to be

O or 1, respectively.,

Weinstein 69)

a) Uncertain assignment.
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Appendix Multilevel Parameters

Derrien et al. carried out the analysis of the Saclay data

239

on total and fission cross sections of
D70)

Pu using the Reich-
Moore's multilevel formula Experimental informations on
the Saclay data are summarized in Chapter III. The agreement is
very good between the theoretical curve and the measured points.
Their resonance parameters are shown in Table Al.

J68)

The same kinds of the analysis were made by James and

FarrelF68). The resonance parameter sets obtained by them
(Table A2 and AB) are considerably different from each other
and from the set by Derrien et al. mentioned above, even though
these three analyses were carried out by using the same formula,
On this point, Derrien et al. comment in their paperD7o as
follows. "James' conclusions are qualitatively the same as
ours. But the parameters he obtained are very different from
ours, probably because he did not take into account the
resonances outside the range he studied, for example, those at
60.94, 96.49 and 100.25 eV, It is not possible, within the
available informations, to make a detailed discussion about the
parameters obtained by us and those by Farrel."

Gwin et al. adopted the multilevel formula of Adler and
Adler for the analytical description of their experimental
resultsG7l . Their parameter set is summarized in Table Al4.

The Reich-Moore and the Adler-Adler multilevel formulae

are briefly reviewed in Table AS5.
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Table Al Multilevel Parameters of 239Pu, Derrien (70)
Channel 17 Channel 0%
Ener
( ny (PQ, It Tr] I't,
° meV) (meV) (meV) (mev)
0.266 0.24 60.0
7.800 0.77 -47.0
10.910 1.85 -120.0
11.878 0.98 21.0
14.307 0.66 61.0
14.660 1.92 37.0
15.405 1.73 4420 99.4
17.633 1.83 -40.5
22.234 2.56 -64.0
23.876 0.09 30.0
26.223 1.52 44 .0
27.233 0.15 - 8.0
32.265 0.84 -114.0
35.422 0.25 5.3
41.373 3.79 - 3.6
41.623 1.38 L. 4
44y 435 5.83 - 5.0
47.4c4 5.25 281.0 -70.0
Lo . LL46 3.44 -786.0 -61.0
50.033 2.97 -12.5
52.533 10,02 9.0
55.582 1.51 22.0
57.0013 14.47 -1554.0 28.0
59.153 4.80 102.0 .
61.866 26.25 7102.0 20.0
63.018 0.70 80.0
65.497 13.66 238.0 151.0
65.711 9.17 28.5
74.053 3.37 -26.0
74.937 22.78 -87.0
78.968 0.04 2.0
80.915 4.65 963.0 582.0
82.666 0.39 10.0
85.490 7.45 9.4
85.534 53.41 -2010.0 55.0
S0.711 11.86 9.0
02.953 0.70 9.0
€5.374 1.90 -25.0
96.332 20.66 842.0 1816.0
101.751 9.05 -48213.0 25.0
103.010 1.61 10.0
105.301 4.78 - 6.0
106.670 8.93 -26.0
110.410 0.4l 13.0
114.692 2.50 -1654.0 -17.0
115.185 0.21 160.0
116.075 11.75 -117.0 -139.0
118.831 16.85 -34.0
121.006 2.38 36.0
123.467 0.51 -39.0
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126.226 1.¢3 -20.0 1

127.557 0.51 25.0

132.321 35.06 3¢91. - 35.0

133.784 5.52 - 6.u

136.770 10.24 - 84.0

139.340 0.10 120.0

142.963 3.24 82.0

143.470 4.08 31.0

146.250 7.05 13.0

147.496 3.53 149¢, 86.0

148.242 0.44 102.0

149.442 1.69 50.0

157.009 32.55 29. 473.0
Table A2 Multilevel Parameters of 2 Pu, James (68)

Energy r_° I g I g, ry 5
(eV) (meV) (meV) (meV) (meV)
60.94 3.843 58130 0 40 0
78.95 0.012 140 ~ 40 1
81.36 0.598 -456.2 415.8 4o 0
82.68 0.055 29.5 - 4o 1
85.22 6.24 2686 571 4o 0
85.48 0.85 37.0 - 4o 1
c6.49 1.36 1647 0 40 0]
100.25 1.11 o) 5049 40 0
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239Pu, Farrel (68)

Table A3 Multilevel Parameters of
En Energy rno lwfl lﬂfz ry J
(eV) (meV) (meV) (meV) (meV)
14.29 0.183 -67.00 4o 1
14.68 0.429 68.00 4o 1
15.38 0.537 608.00 4o 0
17.65 0.390 -68.36 4o 1
19.324 0.017 -9.93 4o 1
21.45P 0.018 250.00 40 0
21.70P 0.0087 ~110.00 40 1
22.26 0.585 L4.24 4o 1
23.91 0.038 -14.8 4o 1
25.15b 0.000 45.00 Lo 1
26.25 0.360 44,0 4o 1
27.25 0.080 -1.58 4o 1
30.60°€ 0.000 2000.0 4o 0
32.34 0.147 99.10 Lo 0
33.50 0.0001 -50.0 4o 1
34.30 0.0013 50.00 4o o}
35.47 0.010 -25.0 4o 1
37.25P 0.0002 80.00 40 1
39.25b 0.0004 50.00 40 0
4o.95¢ 0.015 760.00 4o 0
L41.43 0.101 39.35 4o 1
hi.72 0.112 -79.2 4o 1
44y .51 0.220 23.75 4o 1
46.00€ 0.0002 30.00 4o 1
L47.64 0.718 230.0 4o 0
49.60 0.536 900.00 : 4o 0
50.10 0.231 -23.70 4o 1
51.60P 0.0021 -30.0 40 1
52.59 0.405 32.43 4o 1
55.66 0.143 -43.7 4o 1
57.30 2.607 1040.00 4o 0
5¢.22 0.563 -141.00 4o 1
60.65€ 0.011 185.0 4o 1
62.70 1.689 -4250.0 4o 0
63.16 0.087 -54.4 4o 1
65.40€ 0.099 -39.2 4o 1
65.75 0.934 ~127.00 4o 1
66.75 0.515 1355.00 4o 0
68.05€ 0.0017 ~250.00 4o 1
74.19 0.385 91.90 4o 1
74 .97 1.893 148.00 Lo 1
77.80€ 0.040 2000.0 Lo 0
78.60 0.0009 50.00 4o 1
81.10 0.948 1950.00 4o 0
83.62 0.024 -74.30 4o 1
85.40 0.160 48.30 4o 1
85.60 L4.702 -1916.00 Lo 0
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Original Remarks:

O r

channels assumed open.

£1 an.d..I’f2 are the partial fission width in the two

O Pno = Pn/[Eo/(leV)]l/z, ') assumed constant

a) Parameters very uncertain due to close proximity to a

resonance in the tanget backing.

b) Resonance included to improve the fit, primarily in the
valleys. Their existence is probable but positions and width

are uncertain.

c) Resonance previously unreported but whose presence seems

well established by the present fit.



Table A4 Multilevel Resonance Parameters for
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239

Pu up to 100 eV, Gwin (71)

#(ev) v (eV) 6" (b.ev3’?) H'(b.ev¥?)  cT(b.ev37?)  uf(b.evd/?)
-1.55980 0.05639 337.16308 17.75120 2166.92669 15.96231
-0.26000 0.10000 -0.56911 0.35413 23.11888 7.89156

0.29835 0.04866 59.67277 0.00506 85.91635 -3.15557

1.062702 0.01678 23.26925 -0.25338 0.0 0.0

7.65000° 0.03600 6.04517 -1.11225 0.0 0.0

7.85088 0.04638 128.75158 1.22563 151.42278 9.08156
10.97580 0.10560 110.42144 5.42050 421.15396 -28.63627
11.93653 0.03550 182.96548 -3.25150 105.63263 23.,04872
14,37746 0.05802 55.81039 3.92790 112.98468 36.01877
14.72565 0.03759 260.98909 2.63596 220.58809 -25.56715
15.48510 0.36115 14.41901. 1.25293  165.16944 -9.48970
17.70590 0.03956 222.00144 5.44303 192.16712 8.10439
18.84000° 0.18450 298.90448 -30.36788 0.0 0.0
21.20000° V.05000 144, 94222 29.68602 0.0 0.0
22.31846 0.05748 230.21998 7.72855  318.49420 -0.88909
23.96776 0.12357 15.66631 4.85672 14,40227 5.59772
26.31851 0.05203 147.91834 8.51285 155.57259 6.14G54
27.13000P 0.05950 71.77136 30,71388 0.0 0.0
27.28879 0.0716¢ 50.19682 0.0 L4.45966 3.13136
32.41014 0.10048 14,73027 1.46599 37.33409 4 .08433
35.56785 0.03278 48.28967 6.87629 4,21690 1.71237
38.344518 0.04505 18.38474 2.32437 0.0 0.0
41.44697 0.03159 . 551.94794 -9,30022 47.70132 0.0
41.70891 0.05210 68.14301 11.99331 85.18111 8.90254
44 51491 0.03292 803.21122 18.69121 78.85531 4.94228
46.28127P 0.14646 101.66089 9.11142 0.0 0.0
47.64913 0.14511 51.03613 -12,.68877 196.64505 4.34830
4¢.81032 0.57648 -19.08534 69.06896 189.13998 -11.44309
50.12126 0.04688 353.38880 -9.18960  83.68742 19,.36298
52.63105 0.04038 1020.15666 21.22875 180.54524 -0.08102
55.69361 0.04680 128.70973 10.57667 71.40199 19.25959
57.52205 0.51794 62.40372 16.04176 902.69006 -314.81178
59,25127 0.08883 172.50816 9.58430 412.66512 6.32604
62.01051 2.45979 75.04860 98.85408 L41.52957 347.55798
63.16234 0.18572 L4 ,56036 2.70246 86.84371 11.91151
65.78392 0.08616 717.59642 -26.50485 666.27011 77.13599
65.83534 1.08981 0.0 0.0 246.28587 -206.20557
74.13715 0.08681 266.91436 25.85486  195.44100 63.40090
74.98343 0.07623 659.59511 -49,0740 1378.25859 -52.41285
82.57221 1.06468 77.25720 19.78875 0.0 0.0
81.12790 0.87003 -23.39849 0.0 136.68610 -247.69306
85.47746 1.14217 115.46310 1.67278 1605.56795 276.08260
85.56970 0.02067 539.20575 16.58042  147.85674 18.05259
90.79346 0.03096 846.,04172 12.43116 169.27493 2,78836
93.02340 0.0150% 65.73827 L.59544 7.57478 3.49716
95.46961 0.02301 133.81049 21,17057 50.98222 7.88974
96.59844 0.83728 47.41997 40,72303  378.24246 "58.49551

100.12074 4 .48486 151,72241 -196.05215 771.56103 76.79344
2Lo
a Pu.

b Tungsten.
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Table A5 The Reich-Moore and the Adler-Adler Formulae

for the Neutron Cross Sections

Reich-Moore Formulal)

ol = 27 #g[1— cos (2ka) ) + 4 m#gRe (e¥*prp)

o= 4n®g [(Re (ppy ) — | Ppp 1*)

a

ﬂiI gnAg J1po. |° (The sum extends only over f channels)
c

Pnc = 0nc - d-K) l]l’lC
i (Fy i) "

73 1
El“’E_—z_’l—'zr

I - Klec'=0,0—

Adler-Adler Formulaz)

t
a v1G1+(#z*E)H3
= *2 - +
O't 27'( g[l COS(Zka)] \/Ef (#I_E)z-*_ ylﬂ
a v,G 3+ (#;—E)H]

aa__vfﬁ (£, —E)? + v ?

(a = 6.52 x 10° bams.eV )

S v;G+ (#, —E)H;
vVE 2 (p,—E)*+ vt
Note: Symbols C (or C') and 4 in the above expressions denote
the channel and the level. Expecially, the letter n
stands for the neutron channel. Other symbols are used
in their conventional meaning. The smooth background due

to the neglected "far away" levels has been omitted for

simplicity.

1) DeSaussure G., "Resonance Reaction Formalism for Fissile

Nuclei" BNL 50387 (1973)
Reich C. W., Moore M. S., Phys. Rev., 111, 929 (1958).

2) DeSaussure G., ibid.
Adler D. B., Adler F. T., ANL-6792, 695 (1963) and
BNL-50045 (1973).
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