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ABSTRACT 

A consistent set of multigroup neutron cross sections was 
developed for nuclides in the production chain from 2.2 pU to 
253Es . Initial multigroup data sets were derived from ENDF/B 
and existing Savannah River evaluated data libraries; where 
differential data were lacking, resonance-region model calcu
lations and measured integral cross sections were used to 
fabricate the energy-dependent multigroup data. The evaluated 
multigroup cross section data were utilized in reactor calculations 
to predict yields for several experimental test measurements and 
long-term reactor irradiations in flux spectra of varying hardness. 
The calculations with the JOSHUA system reproduce the reactor 
environment as a function of time and predict the concentrations 
of actinide nuclides in the chain. Multigroup cross section data 
were modified within the experimental uncertainties until pre
dicted nuclide concentrations matched experimental results within 
reasonable limits over the range of neutron flux spectra. , 
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A CONSISTENT SET OF HEAVY ACTINIDE 
MUL TlGROUP CROSS SECTIONS 

INTRODUCTION 

A consistent set of multigroup neutron cross section data 
suitable for quantitative depletion or production studies of the 
heavier actinides was developed. When used in conjunction with 
multigroup reactor production codes, these evaluated cross section 
data are capable of predicting actinide yields over a wide range 
of neutron energy. Nuclides included in the set are in the 
production chain from 242pu to 253Es (Figure 1). 

-

---, 
I I 
249Cml 

I I 
l ___ .J 

Neutron Capture 

~4m {3-decay and Half-Life 
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FIGURE 1. The 252Cf Production Chain 
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These cross sections were developed for application to quanti
tative studies of 252 Cf production at the Savannah River Plant 
(SRP) , but they are equally applicable to fuel cycle analyses 
involving the heavy-actinide nuclides. 

The term consistent as applied to cross sections implies: 

• The cross sections are in substantial agreement with existing 
individual differential and integral cross section measurements. 

• The cross sections coupled with mUltigroup reactor production 
codes provide reasonable agreement between actual production 
experience and calculated production yields in a variety of 
neutron-energy spectra for all the important nuclides in the 
production chain. 

A similar cross section study of the heavy actinides utilizing 
less extensive irradiation data and two-group cross sections (the 
effective thermal cross sections and resonance integrals) has 
been described by Hennelly.l The work described in this report 
expands the cross section data to 84-energy groups and utilizes 
a significantly greater sampling of reactor exper\ments and 
experimental conditions. 

CROSS SECTIONS 

Multigroup Cross Sections 

The basic data sets used in these determinations consist of 
smooth cross sections and resonance parameters, and span the 
energy region from zero to 10 MeV with a nominal thermal interface 
at 0.632 eV. The 84-group structure (Table 1) combines the 30-
group THERMOS structure2 at thermal energies with the 54-group 
MUFT structure' at epithermal energies; small modifications have 
been made to the THERMOS-MUFT structures in the vicinity of the 
0.632 eV interface. The 84-group cross sections have also been 
collapsed to 37 groups (Table 2), 12 thermal and 25 epithermal 
groups, which may be used to reduce computer time. The cross 
sections may be divided conveniently into two source groupings: 
those derived from differential data and those derived from 
integral data, which are discussed separately below. Table 3 
gives a brief description of the cross section data sets. 
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TABLE 1 

Group Structure for 84-Group Data 

Number of Groups: 84 
First Thermal Group: 55 
Thermal Lower Limit: 6.32E - 05 eV 

Upper Lower> liVe loci ty. Char>acteristic 
GY'oups Ener>gy, eV Lethargy sec/am Energy, eV 

1. OOOOOE 7 2.49991E -I 1.31344E -14 8.85948E 6 
2 7.78801E 6 4.99991E -I 1.68649E -14 6.89976E 6 
3 6.06531E 6 7.49991£ -I 2.16549E -14 5.37354E 6 
4 4.72367E 6 9.99991E -I 2.78054E -14 4.18492E 6 
5 3.67879E 6 1.24999E 3.57029E -14 3.25922E 6 
6 2.86505E 6 1.49999E 4.58434E -14 2.53828E 6 
7 2.23130E 6 1. 74999E 5.8864lE -14 1.97682E 6 
8 1. 73774E 6 1. 99999E 7.55830E -14 1.53955E 6 
9 1. 35335E 6 2.24999E 9.70505E -14 1.19900E 6 

10 1. 05399E 6 2.49999E 1.24615F -13 9.33783E 5 
11 8.20850E 5 2.74999E 1. 60009E -13 7.27231E 5 
12 6.39279E 5 2.99999E 2.05456E -13 6.66368E 5 
13 4.97871E 5 3.24999E 2.63811E -13 4.41088E 5 
14 3.87742E 5 3.49999E 3.38740E -13 3.43519E 5 
IS 3.01974E 5 3.7499 0 r 4.34950E -13 2.67533E 5 
16 2.35177E 5 3.99999E 5.58487E )3 !.08355E 5 
17 1. 83156E 5 4.24999E 7.17112E -13 1. 62267E 5 
18 1. 42642E 5 4.49999E 9.20789E -13 1.26374E 5 
19 1. 11090E 5 4.74999E 1.18232E -12 9.84199E 4 
20 8.65169E 4 4.99999E 1.51813E -12 7.66494E 4 
21 6.73794E 4 5.49999E 2.18321E -12 5.32993E 4 
22 4.08677E 4 5.99999E 3.59951E -12 3.232" 7 E 4 

23 2.47875E 4 6.49999E 5.93458E -12 1. 9607'E 4 
24 1.50344E 4 6.99999E 9.78446E -12 1.18927E 4 

25 9. 11882E 3 7.49999E 1. 61318E -11 7.21328E 3 
26 5.53084E 3 7.99999E 2.65969E -11 4. 3750""'E 3 
27 3.35463E 3 8.49999E 4.38509E -11 2.65362E 3 
28 2.03468E 3 8.99999E 7.22980E -11 }.60950E 3 
29 1.23410E 3 9.49999E 1.19199E -10 ·".7621IE 2 
30 7.48518E 2 9.99999E 1. 96526E -10 5.92102£ 2 
31 4.53999E 2 1. 05000E I 3.24017E -10 3.591'8E 2 
32 2.75364E 2 1. 10000E I 5.34214E -10 :"!.17822r. 2 
33 1. 67017E 2 1.12500E I 7.86409F -10 I. 47 968E 2 

34 1. 30073E 2 1.15000E I 1.00977E 9 1.15238£ 2 
36 7.88932E I 1.20000E I 1. 66483F 9 6.98953E I 
37 6.14421E I 1.22500E I 2.137681' - 9 5.44346E I 

38 4.78512E I 1.25000E I 2. ,4483E 9 4,~393"7E I 

39 3.72665E I 1. 27500E I 3.52444E - 9 5.3011:'2E I 

40 2.90232E I 1.30000E I 4.52547F - 9 2.57130£ ) 

41 2.26033E ) 1.32500E ) 5.81082E 9 :.00253E ) 

42 1. 76035E ) ).35000E 7.46)24E - 9 1.55957E I 
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TABLE 1 (Continued) 

Upper Lower liVe Zoci ty, Characteristic 
Groups Energy, eV Lethargy sec/C!TrI Energy.) eV 

43 1. 37096E 1 1. 37500E 1 9.58041E -9 1. 21460E 1 
44 1.06770E 1 1.40000E 1 1.23015E -8 9.45930E 
45 8.31529E 1. 42500E 1 1.57954E -8 7.36691E 
46 6.47595E 1. 45000E 1 2.02817E -8 5.73735E 
47 5.04348E 1. 47500E 1 2.60423E -8 4.46825E 
48 3.92786E 1.50000E 1 3.34390E -8 3.47988E 
49 3.05902E 1.52500E 1 4.29365E -8 2.71013E 
50 2.38237E 1.55000E 1 5.51315E -8 2.11065E 
51 1.85539E 1. 57538E 1 7.09164E -8 1.64085E 
52 1.43950E 1.60000E 1 9.10800E -8 1. 27760E 
53 1.12535E 1. 63000E 1 1.19462E -7 9.74063E -1 
54 8.33691E -1 1. 63602E 1 1.43814E -7 8.09127E -1 
55 7.84930E -1 1. 65762E 1 1. 64667E -7 7.06659E -1 
56 6.32500E -1 1.67891E 1 2.04064E -7 5.70230E -1 
57 5.11187E -1 1.69976E 1 2.51961E -7 4.61832E -1 
58 4.14983E -1 1.72001E 1 3.09491E -7 3.75983E -1 
59 3.38908E -1 1. 73951E 1 3.77613E -7 3.08156E -1 
60 2. 78866E -1 1.75812E 1 4.56977E -7 2.54638E -1 
61 2.31511E -1 1. 77573E 1 5.47835E -7 2.12406E -1 . 
62 1.94124E -1 1.79229E 1 6.50031E -7 1.79012E -1 
63 1. 64513E -1 1.80777E 1 7.63122E -7 1. 52484E -1 
64 1. 40911E -1 1. 82227E 1 8. 86708E -7 1. 31231E -1 
65 1. 21896E -1 1.83594E 1 1.02094E -6 1. 13976E -1 
66 1.06323E -1 1. 85008E 1 1. 17319E -6 9.91859E -2 
67 9.22968E -2 1. 86418E 1 1. 35115E -6 8.61216E -2 
68 8.01604E -2 1.87814E 1 1. 55468E -6 7.48473E -2 
69 6.97166E -2 1. 89185E 1 1.78545E -6 6.51733E -2 
70 6.07832E -2 1. 90519E 1 2.04416E -6 5.69249E -2 
71 5.31932E -2 1.91948E 1 2.34461E -6 4.95879E -2 
72 4.61091E -2 1.93487E 1 2.72152E -6 4.27569E -2 
73 3.95312E -2 1. 95155E 1 3.19400E -6' 3.64319E -2 
74 3. 34592E -2 1.96974E 1 3.80113E -6 3.06129E -2 
75 2.78932E -2 1.98976E 1 4.59936E -6 2.53000E -2 
76 2.28332E -2 2.01201E 1 5.67822E -6 2.04930E -2 
77 1. 82792E -2 2.03704E 1 7.18649E -6 1. 61920E -2 
78 1.42312E -2 2.06566E 1 9.38644E -6 1.23970E -2 
79 1. 06892E -2 2.09907E 1 1.27760E -5 9.10799E -3 
80 7.65324E -3 2.13920E 1 1.83974E -5 6.32499E -3 
81 5.12325E -3 2.18947E 1 2.87460E -5 4.04799E -3 
82 3.09925E -3 2.25676E 1 5. 11040E -5 2. 27700E -3 
83 1.58125E -3 2.35893E 1 1. 14984E -4 1.01200E -3 
84 5.69249E -4 2.57865E 1 4.59936E -4 2.53000E -4 
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TABLE 2 

Group Structure for 37-Group Data 

Number of Groups: 37 
First Thermal Group: 25 
Thermal Lower Limit: 6.325E - 05 eY 

Upper Lower l/Velocity, Characteristic 
Groups Energy, eV Lethargy sec/am Energy, eV 

1 1.00000E 7 1.74999E 3.22731E -10 5.01874E 6 
2 1.73774E 6 2.49999E 6.50108E -10 1. 23681E 6 
3 8.20850E 5 2.99999E 8.97239E -10 6.49219E 5 
4 4.97871E 5 3.99999E 1.27562E - 9 3.21243E 5 
5 1. 83156E 5 4.99999E 2.10314E - 9 1. 18179E 5 
6 6.73794E 4 5.49999E 3.13167E - 9 5.32993E 4 
7 4.08677E 4 5.99999E 4.02115E - 9 3. 23277E 4 
8 2.47875E 4 6.49999E 6.16326E - 9 1. 96077E 4 
9 1. 50344E 4 6.99999E 6.62915E - 9 1. 18927E 4 

10 9. 11882E 3 7.49999E 8.51277E - 9 7.21328E 3 
11 5.53084E 3 7.99999E 1.09306E - 8 4.37507E 3 
12 3. 35463E 3 8.49999E 1.40352E - 8 2.65362E 3 
13 2.03468E 3 8.99999E 1. 80215E - 8 1. 60950E 3 
14 1.23410E 3 9.49999E 2.31401E - 8 9.76211E 2 
15 7.48518E 2 9.99999E 2.97125E - 8 5.92102E 2 
16 4.53999E 2 1.05000E 1 3.81516E - 8 3.59128E 2 
17 2.75364E 2 1.10000E 1 4.89876E - 8 2.17822E 2 
18 1.67017E 2 1.17500E 1 6.63129E - 8 1. 18872E 2 
19 7.88932E 1 1.25000E 1 9.64846E - 8 5.61512E 1 
20 3.72665E 1 1.32500E 1 1. 40384E - 7 2.65239E 1 
21 1.76935E 1 1.42500E 1 2.14526E - 7 1.13584E 1 
22 6.47595E 1.52500E 1 3.53693E - 7 4.17851E 
23 2.38237E 1.60000E 1 5.55231E - 7 1.69562E 
24 1.12535E 1.63602E 1 7.42760E - 7 9.47497E -1 
25 7. 84930E -1 1. 65 762E 1 8.60067E - 7 7.06659E -1 

26 6.32500E -1 1. n001E 1 1.04976E - 6 4.74347E -1 
27 3.38908E -1 1.75812E 1 1. 35990E - 6 2.82659E -1 

28 2.31511E -1 1. 79229E 1 1. 63066E - 6 1.96585E -1 
29 1.64513E -1 1. 82227E 1 1.91589E - 6 1.42407E -1 

30 1. 21896E -1 1.85008E 1 2.21460E - 6 1. 06582E -1 
31 9. 22968E -2 1. 87814E 1 2.54648E - 6 8.06113E -2 
32 6.97166E -2 1.90519E 1 2.92312E - 6 6.11759E -2 
33 5.31932E -2 1.93487E 1 3.36701E - 6 4.61091E -2 
34 3.95312E -2 1. 96974E 1 3.95257E - 6 3.34592E -2 
35 2.78932E -2 2.01201E 1 4.78469E - 6 2.28332E -2 
36 1. B2792E -2 2.06566E 1 6.06061E - 6 1.42312E -2 
37 1. 06892E -2 2.57865E 1 1.29870E - 5 3.09924E -3 
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TABLE 3 

Description of Cross Section Data Sets 

Nu.clide 

, " Pu 

" , Am 
, " Cm 
, "' Cm 

2'+6 Cm 
247 em 

2S3
Cf 

2S"
Cf 

Experimen.tal 
Data 

Differential 

Differential 

Differential 

Differential 

Differential 

Integral 

Differential 

Integral 

Differential 

Integral 

Integral 

Integral 

Integral 

Integral 

Integral 

First 
Resonance., 
eV 

2.68 

0.42 

7. 67 

.96 

4.32 

GENRPARG 

7.25 

GENRPARa 

0.70 

GENRPAR
a 

GENRPARa 

GENRPARG 

GENRPARa 

GENRPARa 

Cormrents 

Complete data. 

Complete data. 

Complete data. 

Incomplete differential data: 
low energy differential fission 
now being measured at LLL and ORNL. 

Incomplete differential data 

Differential fission data above 
20 eV. 

Good data. 

Very little data of any sort: 
differential total from zero to 
several hundred eV now being 
measured at ORNL. 

Reasonable differential fission 
data: differential total will be 
measured in late 1976 at ORNL. 

No differential data. 

No differential data. 

Very limited differential 
fission data (24 eV <E< 984 eV). 

No differential data, incomplete 
integral data. 

No differential data, no integral 
data. 

No differential data. 

Refel'enae 

4, 5, 6 

4, 7, 8 

4, 9, la, ll, 12 

4, 9, 10, II 

4,9,10,11,12,13 

4, 9 

13, 9, 11 

11, 14, 15, 16 

16 

16, 17 

4, 18, 19 

4, 20 

4 

Q. Parameters derived as described under "Cross Sections from InteRral Data." 
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Cross Sections from Differential Data 

Differential cross section data were used in the evaluations 
wherever sufficient data existed, and the usual techniques of 
evaluation were applied. Measured resolved resonance parameters 
were assumed to be descriptive of the resonance region, and the 
unresolved resonance region was described with average resonance 
parameters from the resolved region. In some instances, the 
unresolved resonance data were re-formulated into smooth, 
infinite-dilution, mUltigroup cross sections at OaK; in other 
instances, the data were left in terms of the unresolved resonance 
parameters. In most cases,the thermal region was described by 
tailing from all of the resonances, with the addition of bound 
levels if required to match measured thermal cross sections. All 
of the thermal cross sections and tailings from any bound levels 
in the resolved resonance region are included in the smooth cross 
section. When cross sections are included above the unresolved 
region, they are based on an assortment of experimental data and 
nuclear model calculations (e.g., Reference 21 for 2" em nuclear 
model calculations). Modifications to the cross sections or 
resonance parameters required by the reactor experiments were 
made within the experimental uncertainties listed by the cross 
section measurer, wherever possible; few modifications in excess 
of one standard deviation were required. 

Cross Sections from Integral Data 

The techniques used for deriving energy-dependent cross 
sections from 2200 m/sec cross sections and resonance integrals 
were as follows: 

The scattering cross section was assumed constant at thermal 
energies and equal to the potential scattering cross section Gp . 
The value of Gp was derived from spheri7al.optical model.calcu1a
tions at 10 keY. Thermal capture and f,ss,on cross sectIons were 
generated assuming a l/VE energy dependence. The number of 
neutrons emitted per thermal fission, Vth, was computed from the 
empirical formula of Reference 22. 

Approximate resonance parameters to represent differential 
cross sections above 0.632 eV were computed with the GENRPAR 
code, ~hich uses the methods of Reference 23. Thus, for a given 
nuclide the spacing between resonances and the reduced neutron, 
radiation, and fission widths were assumed constant; the pOSition 
of the lowest lying resonance was determined to preserve the 
absorption resonance integral. Average reSonance spacings, 
reduced neutron widths, and fission widths were determined as in 
Reference 23, but radiation widths were determined using the 
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formula of Reference 24 with modified coefficients to fit experi
mental data for heavy nuclides better. 

The average number of neutrons per fission at epithermal 
energies was calculated from 2s 

veE) = Vth + E[0.130 + 0.006(A-235)] 

where E = incident neutron energy, MeV 
A = atomic weight of target nuclide, amu 

The temperature in MeV of the Maxwellian energy distribution of 
fission neutrons was determined from 26 

T = 0.50 + 0.43 / 1 + vth 

The 247Cm epithermal cross sections were evaluated by a special 
technique; resonance parameters based on the GENRPAR model were 
combined with measurements from the Physics-8 bomb shot. 27 The 
unresolved energy range, 60 eV to 86.5 keY, is based on the 
Physics-8 data. From 60 eV to 20 eV, Physics-8 resolved resonance 
data are used, but below 20 eV the resolved resonance parameters 
are based on the GENRPAR model. 

REACTOR PRODUCTION EXPERIMENTS 

Data from five independent reactor experiments, each including 
up to six targets with slightly differing conditions, were used in 
the testing and adjustment of the consistent cross section data set. 
The general properties of each of the experiments are listed in 
Table 4, and a brief description of each experiment follows. 

HIFLUX: Four plutonium oxide and aluminum rods containing 
about 98% 242pU with small quantities of other plutonium isotopes 
were irradiated in 1965. Target rods were removed from the reactor 
at intervals to determine the buildup of transplutonium isotopes· 
as a function of time. Isotopic concentrations of the actinides 
in the rods were determined by the Savannah River Laboratory (SRL). 
A more complete description of this irradiation is given in 
Appendix A. Consistent sets of two-group cross sections, based 
upon this experiment, were reported in 1968 and 1971. 28 ,1 

CF-I Q-Foils: This was part of a campaign to produce 
significant quantities of heavier actinides. The target rods 
of actinide oxides and aluminum contained mixtures of 243Am and 
244Cm with small quantities of the higher curium isotopes. 
Isotopic analysis of the actinides following discharge was done 
by the transuranium (TRU) facility at Oak Ridge. A more complete 
description of this irradiation is given in Appendix A. 
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TABLE 4 

Genera 1 Properties of Reactor Experiments 

Expo8u:re Initial 
Unit Time, Major Integrated Fast-to-SZo!J 

Expepimen.t Name days Isotope(s) Flux, n/am 2 Flux Ratio Range Bpief Desa:ription 

HI FLUX Slug I 157 242pU 3.82 X 1022 0.296 Target rods of 
Slug II 213 2 .. 2pU 5.18 X 1022 0.296 plutonium oxide 
Slug III 296 ZltZpu 7.20 X 1022 0.296 and aluminum. 
SIuv IV 370 2. 4ZpU 9.00 X 10 22 0.296 

Q-FOILS K-7 370 2'dAm z .... Cm 1. IS x 1023 0.256 to 0.302 Target rods of 
K-ID 350 z .. 3Am· z .... Cm 1.06 x 1023 0.256 to 0.302 americium oxide, 
K-37 280 2 .. 3Am 'Z .... Cm 8.12 x 10 22 0.278 to 0.312 curium oxide, 
K-40 260 243Arn'Z4"Cm 7,62 x 1022 0.278 to 0.312 and aluminum. 
K-41 255 2lt3Am'Z4"Cm 7,47 x 1 022 0.278 to 0.312 
K-42 250 Zlt3Am: 2""Cm 7 . 11 X 1022 0.278 to 0.312 

HOUSINGS TRUI 670 242pU 1.11 x 1023 0.526 to 0.920 Cylindrical tubes 
TRUZ 710 2~2pU 1.13 X 1023 0.473 to 0.9Z0 of plutonium 
TRU3 710 2~2pU 1. 16 X 1023 0.520 to 0.920 oxide and 
TRU4 830 2 ~ 2 Pu 1. 23 X 1023 0.473 to 0.920 aluminum. 
TRU6 880 2 ~2pU 1.20 X 1023 0.520 to 0.920 

BARELAT 165 2~~Cm 1.83 x 1021 1.630 to 2.110 Deposits on alu-
minum foils in 
quartz ampoules. 

HARDLAT 165 2 ~~Cm 2.47 x 1020 7.438 to 12.451 Deposits on alu-
minum foils in 
quartz ampoules. 

CF-I Housings: The cylindrical housings and flow guides 
which held the fuel tubes for the CF-I campaign contained a 
filler of plutonium oxide which contained about 99% 242pU 
(Figure A-2 in Appendix A). There were substantial variations 
in the fast-to-slow flux ratio" and their flux history is mixed; 
e.g., all experienced significant zero flux time during their 
exposure. Final actinide analyses were determined by TRU 
facility personnel. This irradiation is also described in greater 
detail in Appendix A. 

Resonance Spectrum Assemblies: This study was done 'in 
order to evaluate the resonance-spectrum reactor for transplutoniufu 
actinide production. Several pure and mixed heavy actinides were 
deposited on aluminum foils, sealed in quartz ampoules, and irra
diated inside lithium-aluminum filter assemblies which served to 
harden the neutron spectrum. This HARDLAT series had a fast-to
slow flux ratio of about 10. Similar foils with predominantly 
244Cm were irradiated without the filters (BARELAT series) to 
obtain a fast-to-slow flux ratio of about 1.9. The flux history 
for these exposures was mixed, with some zero flux times occurring. 
An extensive description of these measurements has been published 
by Spencer and MacMurdo. 29 

Calculations with each of the above experiments took full 
account of the flux history and of the energy dependence of the 
incident neutron flux. Isotopic decay during zero time was 
explicitly included. Descriptions of the calculational methods 
and data input are given in Appendix A and Reference 29. 
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CROSS SECTION TESTING AND MODIFICATION 

Actinide concentrations as a function of time in the reactor 
environment were calculated with the production code GOSPEL, a 
code operating on the JOSHUA system 30 of SRL. GOSPEL can deter-' 
mine the production of actinides from 230 Th to 257 Fm using effective 
cross sections computed from multigroup cross sections and multi
group neutron spectra. 

GOSPEL uses the Runge-Kutta routine, stepping through time, 
to solve a set of 53 differential equations which express the 
rate of change of concentration of each isotope as the difference 
between the production and loss of that isotope. The loss for a 
given isotope is through decay (spontaneous fission, alpha, beta, 
or electron capture) or through neutron capture (ny to the ground 
state of the subsequent nucleus, ny to an isomeric state, or n
fission) . The production of a given isotope is determined by the 
losses of all the other isotopes which contribute to it through 
their decay or neutron interaction. 

The reaction rate is obtained by multiplying the effective 
cross section for a particular reaction type by the thermal neutron 
flux and the concentration. The effective cross section for the 
reaction is made up of two parts, Gth and Gepi' which are obtained 
by folding in the multigroup cross sections with the calculated 
multigroup neutron spectra. The thermal component (Gth) is the 
cross section averaged over the thermal groups of the spectrum; 
the epithermal component (Gepi), averaged over the epithermal 
groups, is a function of the isotopic concentration due to self
shielding of the resonances. 

Spatially dependent multigroup fluxes for GOSPEL were calcu
lated with the JOSHUA module RAHAB which uses integral transport 
theory and the Nordheim treatment.!1 Calculations of the multi
group fluxes are discussed in Reference 29 and Appendix A. The 
neutron spectra and the resulting effective cross section sets 
were identified by spectral indices to obtain effective cross 
sections which may vary with time. 

Concentrations were calculated for the reactor experiments 
listed in the preceding section using the SRL STANDARD cross 
section library as the base cross section set. These calculated 
concentrations were then compared with the measured experimental 
concentrations. Selected reaction cross sections could then be 
modified in the appropriate energy region, i.e., thermal or 
epithermal. Ideally, cross sections should only have to be 
modified within the experimental uncertainty of the original 
measured cross sections. 
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Iterations continued until acceptable agreement between 
calculated and experimental concentrations was reached. Once 
a complete and consistent set of multigroup cross sections has 
been established, any change in a single isotopic cross section 
set may alter significantly the predicted concentrations of that 
isotope and others above it in the chain. 

RESULTS AND CONCLUSIONS 

A complete set of multi~roup cross sections for nuclides in 
the production chain from 24 Pu to 253Es has been established 
with the techniques described above. Listings of the resultant 
84-group smooth cross sections and attendant resonance parameters 
are given in Appendix B for each isotope. This format is in 
routine use at SRL. The data may also be characterized in two
group form with the 2200 m/sec cross sections, a g-factor which 
is a convenient measure of the departure from l/v dependence,32 
and the resonance integral (with a thermal cutoff of 0.632 eV). 
These values are listed in Table 5. For two-group calculations, 
the thermal value used should be the product of the 2200 m/sec 
cross section and the g-factor. 

TABLE 5 

Characteristic Cross Sections from the Multiqroup Data Sets 

Ie I 
2200 2200 ,t. 632 °e ' Of ' >0. 632 eV, eV, 

Isotope barns ba1"nB g-faetoY' barns barns 

242pU 18.7 0 1. 01 1250 4.65 

243pU 87.4 180 1. 00 264 542 

2'+ 3Am 74.4 0 1. 01 1810 3.4 

244Cm 10.3 0.60 1. 00 600 18.8 

245Cm 383 2161 0.97 104 766 

2 46 Cm 1. 30 0.06 1.00 104 9.91 

247Cm 58.2 83.4 1. 00 493 749 

24BCm 2.44 0.117 1. 00 246 17.2 

249Bk 1614 0 1. 00 4102 0 

249C£ 481 1665 0.97 637 1680 

250Cf 1659 0 1. 00 11233 0 

251C£ 2880 5360 1. 00 1631 4946 

252C£ 20.5 32.2 1. 00 44.5 114 

253Cf 12.0 1100 1. 00 12.1 2000 

254C£ 100 0 1. 00 99.8 0 

253 Es 201. 2 0 1. 00 6310 0 
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Generally, the concentrations of actinide nuclides predicted 
with the newly formulated consistent set fall within ±10% of the 
experimentally measured concentrations. Plots of the percent 
variation of the calculated from the measured concentrations are 
given for each of the experiments in Figure 2. Initial and final 
concentrations are given in Tables 6 through 10 and discussed 
below for each experiment; all calculations were performed with 
the same set of cross sections. 

HIFLUX: The HI FLUX charge of 1965 was the first SRL com
prehensive attempt at this type of study. The original material 
was predominantly 2'2PU. This experiment provided the earlier 
two-group consistent set which has been in use for several years.

,
,28 

Comparisons are good except for 252Cf and 253 Cf, whose concentrations 
are overpredicted. 253 Cf is understandable, since its low concen
tration and short half-life make measurement and interpretation 
difficult. In view of the results of the following experiments, 
the measurement of the 252 Cf concentration is probably in error. 

CF-I Q-Foils: This four-adjacent rod assembly initially 
contained 2'3Am and 2"Cm. Agreement is good through all the 
isotopes. 

CF-I Housings: The CF-I housings bega~ with primarily 2'2pU 
and were in a slightly harder spectrum. Two groups of assemblies, 
TRU2 and TRU5, were in a region whose flux spectrum could not be 
determined with confidence. Points for these groups are included 
in the plots and in the tabulation for comparison; nevertheless, 
they are not included in the overall summaries because of their 
uncertain flux-energy spectrum. Agreement is excellent except 
for overpredicted and scattered values for 2'3Am. The scatter 
of the data points for 2'3 Am indicates a measurement problem. 
Further, the problem is less severe than it appears because 
virtually the total mass of 242pU (initially >300 g per group) 
passes through 2'3Am on its way to the higher-mass isotopes 
leaving only ~4.3 g of 242pU and ~2.7 g of 2'3 Am . These 
predicted values for 2'3Am can be substantially reduced without 
severely affecting other isotopes and measurements, but only by 
making extreme and unjustified changes to the ca~ture cross 
section in the low-energy resonance region for 2 3Am . Agreement 
for the rest of the isotopes is excellent. This is the only set 
of softer s~ectrum measurements for which any 2'9Cf data were 
obtained. '9Bk and 2'9Cf are serious measurement problems 
because 2'9Cf is present only in small abundance, and 2'9 Bk decays 
to it with a half-life of 314 days; furthermore, 253Es decays to 
249 Bk with a half-life of 20.5 days. 
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TABLE 6 

HIFLUX: Concentrations Relative to Initial 242pU 

Initial SLUG I 157 days SLUG II 213 days SLUG III 296 days SLUG IV 370 days 
Concentration Final Concentration Final Concentration Final Conoentration Final Conoentration 

Isotope (Measured) Measured CaZauZated Measured CatauZated Measured Calaulated Measured Calaulated 
All SLUGS 
identical 

242pU I. 00 O. SlI 0.S29 0.402 0.418 0.276 0.292 0.194 0.211 
243Am 4.6E -3 I. 27E -1 I. 37E -1 1.lSE -1 1.17E -1 8.6E -2 8.60E -2 6.1E -2 6.43E -2 

244Cm 0 2.74E -1 2.73E -1 3.71E -1 3.S1E -1 4.14E -1 4.14E -1 4.26E -1 4.29E -1 

245Cm 0 1.63E -3 1.60E -3 2.03E -3 2.02E -3 2.22E -3 2.36E -3 2.26E -3 2.44E -3 

2lt-6Cm 0 7.61E -3 7.98E -3 I. S2E -2 1. 46E -2 2.S0E -2 2.S9E -2 3.S6E -2 3.63E -2 

247Cm 0 I. 23E -4 1.22E -4 2.73E -4 2.47E -4 4.S4E -4 4.74E -4 6.S0E -4 6.86E -4 
.... 

248Cm 00 0 6.14E -S 6. BOE -S 1. 92E -4 1. 97E -4 S.04E -4 S.S6E -4 9.S4E -4 LOSE -3 

249 Bk 0 3.4SE -7 3.32E -7 1. 06E -6 9.BOE -7 2.01E -6 2. BOE -6 3.42E -6 S.31E -6 

25OC£ 0 2.89E -7 2.63E -7 8.30E -7 7.94E'-7 2.27E -6 2.30E -6 3.9SE -6 4.42E -6 

2Slef 0 6.S6E -8 6.39E -B 2.03E -7 1. 93E -7 4.BSE -7 S.S9E -7 7.67E -7 1. 07E -6 

252C£ 0 6.82E -7 8.37E -7 2.90E -6 3.30E -6 1. 04E -S 1. 26E -S I. 87E -S 2.B2E -S 

253C£ 0 B.21E -9 LISE -8 4.B1E -8 4.70E -8 I. 02E -7 1. 84E -7 3.17E -7 4.19E -7 



TABLE 7 

CF-J Q-FOrLS: Concentrations in Grams per Assembly 

Isotope 

Z ~ 'Am 

2" "Cm 

Z "SCm 

Z"6Cm 

2" 7Cm 

2"BCm 

H~Bk 

25GCf 

nlCf 

2 S2Cf 

25 'Cf 

2 S "Cf 

25lEs 

2"SCm 

2 "~Cm 

2 "7Cm 

2"a Cm 

< "~Bk 

250Cf 

25lCf 

2S2Cf 

2S1Cf 

25 "Cf 

Z 5 1[5 

2" 'Am 

H·Cm 

<.sCm 

2'G Cm 
2"7 Cm 

2"SCm 
2, 9

Bk 
250 Cf 
251 Cf 

252Cf 

25l Cf 

2 '"Cf 

25,£S 

A88embly 

K- 7 

K-37 

K-41 

Initial 
Concentration 
Mea8U1'ed 

59.4 

108. a 
8 56E -1 

4.73 

7.85E ~2 

4.49E -2 

o 
o 
o 
o 
o 
o 

118.9 

109.4 

63E -1 

4.79 

8.46E -2 

4.49E -2 

o 
o 
o 
o 
o 
o 
o 

125.9 

107.3 

8.51E -1 

4.70 

7.68E -2 

4 50E -2 

o 
o 
o 
o 
o 
o 
o 

Final Conoent~tion 
Measured CalauZated 

5.57E -2 6.07E-2 

40.2 36.3 

2.75E -1 2.73E-l 

17.9 17.9 

3.86E -1 3.87E-l 

1.33 1.40 

6.33E -3 7.22t-3 

6.33E -3 6.10E-3 

1.35E -3 1.49£-3 

5.44E -2 5.92E-2 

8.29E -3 9.38E-3 

5.98E -3 7.03E-5 

2.66E -4 2.49E-4 

1.7E -I 1.89E-l 

80.8 81.6 

5.48E -1 5.97E-l 

20.0 21.4 

4.53 -1 4.42E-l 

08 1.12 

6.23E -3 6.01E -2 

5.12E -3 5.01£-3 

1.10E -3 1.24E-3 

3.66E -2 4.21E-2 

7,15£ -4 6.56E-4 

4.84E -5 4.45£-5 

,85E -4 1. 78E -4 

1.22E -1 2.759E-l 

101.3 92.4 

6.75E -1 6.65E-l 

21.8 20.9 

4.97E -1 4.30E-l 

1. 09 9.98E -1 

5,82E -3 5.37E-3 

5,24E -3 4.47E -3 

1.10E -3 1.11E-3 

3.61E -2 3.61E-3 

91£ -4 1,52E-4 

19 -

A88embly 

K-IO 

K-42 

Initial 
Concen tration 
Meaaured 

69.4 

127.5 

1. 01 

5.58 

9.17E -2 

5.31E -2 

o 
o 
o 
o 
o 
o 
o 

124.5 

103.3 

8.16E -1 

4.53 

7,59E -2 

4.32E -2 

o 
o 

o 
o 
o 
o 

129.3 

118.1 

9.39E -I 

5.17 

9.20E -2 

4.83 -2 

o 
o 
o 
o 
o 
o 
o 

Final Concentration 
Mea8ured Calaulated 

9.43E -2 8.29E-2 

52,3 48,9 

3.66E -1 3,60E-1 

19.6 20.9 

4.39E -I 4,49£-1 

1.38 1.51 

1.03E -2 7.80E-3 

7.17E -3 6 58E -3 

1.54E -3 61E -3 

5.86E -2 6.21E-2 

8.11E -4 9.79E-4 

6,52E -5 7 .19E,-5 

3.09E -4 2.65E-4 

6.1E -2 2.50E-l 

90.6 8~9 

6.01E -1 6.37E-l 

20.2 20.5 

4,52£ -1 4,201:-1 

1. 02 

5.28E -3 

9.91E -1 

33£ ~3 

4.76E -3 4,44E -3 

1.01E -3 .10E-3 

3.30E -2 3.61E-2 

1.53E -4 1.,51E-4 

2.79E -1 3.54E-l 

102.9 102.5 

6.89E -I 7.36£-1 

21.3 22.0 

4.81E -1 4,51E-l 

1. 03 1. 01 

5.31E -3 5.43E -3 

4.88£ -3 4,52£ -3 

1.03E -3 1.12E-3 

3.31E -2 3,58E -2 

1. 71E _4 1.51£-4 



TABLE 8 

CF-I Housings: Concentrations in Grams per Assembly 

Isotope 
1 ~2pU 

2~lAm 

2~~CQ\ 

H5Cro. 

2. ~~CQ\ 

H7Cm 

248CIII 

~ ~9Sk 

24fCf 

2UCf" 

2SLCf 

1S2Cf 

153£S 

Z'+2Pu 

hlAm 

2~~Cm 

~ ~5Cm 

2 ~6Cm 

24 'em 
24 eCm 

~~9Dk 

~~9Cf 

15DCf 

2HCf 

~ S2Cf 

2S1 Es 

2 ~2Pu 

2~'Am 

2~~CIJI 

Z~5CQ\ 

2~6Cm 

l~'Cm 

2"aem 
2 ~9[tk 

2~9Cf 

250C£ 

251Cf 

lUCf 

251Es 

Initial 
COMen t1'Cltion 

A8SSll\b ly MflaeU2'ed 

TRIll 

TRU3 

326.5 

o 

o 

334, 

o 

o 

393.1 

o 

o 

Fil'lal Con(.!6ntmtion 
M6as~d CaldUtated 

3.45 

2.24 

3.51 

2.12 

68,9 64.0 

1.17 1.05 

27.4 28.5 

8.61E _1 8.37E-1 

1.8S 1.88 

1.31E -2 1.60E-l 

1.94£ -3 1.35E-l 

1.22£ -2 1.28E-2 

3.83E -3 3.44E-3 

8.38E -2 7.89E-2 

3.S £ -4 3,67E-4 

2.94 

1. 51 

3.01 

2.30 

58,9 ()O.1 

B.92E -1 8.34E_1 

26.3 29.6 

8.3&E -1 8.65E-1 

1.89 2.05 

.6910 -2 1.51E-2 

68E _4 1.24E-3 

.24E -2 1.34E-2 

3.11£ -3 3.48£-3 

8.63£ -2 8.73£-2 

3.08£ -4 4.48£-4 

3.60 

1.43 

68.8 

1.07 

31. 4 

LOa 

2.11 

5.03 

3.412 

71.0 

1. 01 

30.1 

8.62E -l 

1. 88 

1.56£ -2 1.44E-2 

1.54£ -3 1.21E-2 

1.45£ -2 1.28E-2 

4.33B _3 3.32E-3 

9.59B -2 6.89E-2 

a. These meaSUTe~nts not used in averages (page 22). 

20 -

TRU4 

TRU6 

Initial 
Conoent1>4tion 
MtlaBUNd 

326.9 

o 

o 

333.5 

o 

o 

546.9 

o 

o 

Pinat Conoentration 
M~~d CaicuZated 

4.08 

2,17 

5.38 

3.79 

71.5 73.4 

1,03 9.92E -1 

28.1 27.8 

8,81E·t 7,6610-1 

L85 1.65 

1.75£ -2 1.21E-2 

4.S1E -4 9.82E-4 

1.23£ -2 1.06E-2 

3.64£ -3 2.75E-3 

S.27£ -2 6.14E-2 

3.6 E -4 3.12£-4 

2.98 

1. 21 

60.6 58.7 

g,77E -1 8.53£-1 

27.9 29,S 

S.82E -1 8.79E-l 

1.85 2.04 

1.33 -2 1.57E-2 

1.32 -3 1.32E-3 

1. 30 -2 1. 40E _2 

3. B2 -3 3,63E-3 

9.10 -2 8,18E-2 

4..62 -2 4.19£-2 

4.29 

2.65 

97.1 

1. 6B 

47.2 

1.61 

3,39 

4.21 

3.11 

86.9 

L 70 

48.8 

1.55 

Z.59 

3,21£ -2 3.49B-2 

2.15B -3 2.61E-3 

2.l7B -2 2.47£-2 

7.05E -3 7,23£-3 

1.59E -1 1.50E-1 



TABLE 9 

BARELAT: Concentrations Relative to Initial 2l+l+em 

Initial. 
Concentration Final Concentration 

Isotope Measured Measured Calculated 
243 Cm 2.68E -4 
2 '+"Cm 1. 00 8.9SE -I 8.84E -I 

24 SCm 8.31E -3 3.08E -2 3.06E -2 
246 Cm 4.40E -2 S.28E -2 S.34E -2 
247Cm 7.37E -4 1.36E -3 1.2SE -3 
2ltBCm 4.22E -4 S.6SE -4 S.47E -4 
250 C£ 0 3.04E -6 3.94E -6 
252C£ 0 2.31E -6 2.11E -{; 

TABLE 10 

HARDLAT: Concentrations Relative to Initial 2l+l+Cm 

Initial. 
Conaentration Final Concentration 

Isotope Measured Measured Calculated 
249Cm 2.68E -4 
244Cm 1. 00 9.22E -I 9.20E -I 

2l+5Cm 8.31E -3 S.S4E -2 S.S9E -2 
21t6Cm 4.40E -2 4.49E -2 4.S0E -2 

247Cm 7.37E -4 1.21E -2 1.14E -2 

248Cm 4.22E -4 4.6 E -2 4.S2E -2 
250 C£ 0 1. 87E -6 1. 82E -6 

252C£ 0 1. 91E -7 6.94E -8 
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BARELAT: One of the resonance spectrum assemblies,29 but 
without the lithium-aluminum spectrum-hardening cover, BARELAT 
is in a yet harder spectrum. The original material was pre
dominantly 24"Cm. Agreement is good, except for a very much 
overpredicted 250Cf. In this case, the final concentrations for 
250 Cf and 252 Cf were determined by alpha counting instead of 
mass spectrometry. For this reason, other californium isotopes 
do not appear. 

HARDLAT: The only reliable hard spectrum measurement avail
able was HARDLAT, which began with predominantly 2"4Cm. The 
californium concentration measurements again were done by alpha 
counting so only 250 Cf and 252 Cf appear. Agreement throu~h the 
curium region is excellent, and quite good for 250Cf. 25 Cf is 
so woefully underpredicted that cross section changes cannot 
account for it. 

Additional hard spectrum measurements were performed with 
the resonance spectrum assemblies. These measurements are also 
described by Spencer and MacMurdo;29 their measurements are, 
however, unreliable and difficult to interpret since the final 
concentrations were not measured with a high-precision mass 
spectrometer. ' 

In addition to the studies of SRL experiments, measurements 
of the integral capture cross sections of 2"9 Cf, 250Cf, 251 Cf, and 
252Cf done in the ORR (Oak Ridge Reactor) by Halperin, et al. '6 ,18,33 
were set up with RAHAB and GOSPEL. Thermal and epithermal events 
were separated using the cadmium-difference technique. The results 
of the Oak Ridge group were corroborated, and the same two-group 
equivalent cross section data were obtained as with the SRL meas
urements exce~t that the SRL value of the thermal capture cross 
section for 2 °Cf is somewhat smaller. This result gives support to 
the resonance evaluations of the californium nuclides where more 
good, hard-spectrum, production data would be desirable. 

A survey of the concentration comparison for thermal and 
near-thermal neutron spectra is shown in Figure 3. Of the 178 
calculated data points used, 76% fall within ±lO% of the measured 
values, and 88% fall within ±20% of the measured values. A rough 
estimate of the reliability of the measured concentrations for 
the important isotopes would yield about ±5% for the curium 
isotopes and ±IO% for the californium isotopes. 

The multigroup cross sections for heavy actinides through 
248Cm are suitable for general reactor studies over a wide range 
of reactor neutron spectra. 
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The multi~roup cross sections for 2.9 Bk, the californium 
isotopes, and 53 Es are adequate for good quantitative studies 
in the thermal and near-thermal region, but probably only 
useful for qualitative studies in the epithermal region. 
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FIGURE 3. Thermal and Near-Thermal Spectra 
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APPENDIX A - DESCRIPTION OF HOST LATTICES FOR 
HIFLUX AND CF-I 

High power density charges were operated in an SRP production 
reactor on two separate occasions: the 1965 High Flux Demonstration 
Campaign and the 1969 Californium-I Campaign. In each case, only 
the central lattice positions of the reactor contained fuel, and 
2'5 U loadings were low to permit operation at thermal neutron flux 
values well in excess of 1015 n/(cm2-sec). Each campaign ran for 
about one year. 

The 1965 campaign" was conducted to assist in the Trans
plutonium Program and to provide an irradiation facility for 
research frograms being sponsored by several research laboratories. 
Several 2 2pU HIFR targets were irradiated and shipped to Oak Ridge 
at the conclusion of the program. Approximately 270 grams of 2.2pU 
was irradiated in SRP fabricated targets; analyses of actinide 
content of this material were made by SRL. 

The 1969 charges contained several kilograms of 2.2pU and 
several hundred grams of mixed 2"Am and 2··Cm. A total of 2 grams 
of 252 Cf was produced. All of the americium and curium material 
and approximately one-third of the plutonium material were processed 
at the TRU facility at Oak Ridge. The remaining plutonium targets 
are still being irradiated in SRP charges. 

Target Assembly Preparation 

Fabrication 

The actinide-target fabrication process consisted of several 
steps. The plutonium, americium, or curium oxide was uniformly 
mixed with aluminum powder to achieve the desired density. The 
mixture was pressed into I-inch diameter compacts. 2.2 pU compacts 
for the 1965 campaign and 2"Am_ 2"Cm compacts for the 1969 campaign 
were canned to form 6-inch-long slugs. However, 2.2 pu compacts for 
the 1969 charge were placed in billets and extruded as aluminum 
clad tubes. 

Targets fabricated as slugs were charged to a four-column 
housing assembly called a quatrefoil (Q-foil) as shown in Figure 
A-I. Each column contained approximately 8 slugs. Each Q-foil 
occupied one reactor lattice position. 
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COLUMN I" 
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6'=fT 

FIGURE A-l. Quatrefoil Assembly 

242pU targets extruded as tubes served as the outer coolant 
housing for 86 of the fuel assemblies in the 1969 campaign, as 
shown in Figure A-2. The harder spectrum in the housing enhanced 
resonance captures in the actinides, reSUlting in increased 252Cf 
formation. 

Outer dia. 4.22 inches 
Inner die. 4.01 inches 

FIGURE A-2. 

2~5U Fuel Tubes 

242PuCore 
AI Clad 

242pU Housing Targets - CF-I Campaign 
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InitiaZ contents 

The initial contents of the plutonium slugs irradiated in 
the 1965 High Flux Charges are shown in Table A-I. All 8 Slugs 
were identical in initial content and volume. The plutonium was 
comprised of 96% 242pU. 

TABLE A-l 

Initial Contents of Plutonium Slugs in 
1965 High Flux Charges 

Total 242pU, g 

Number of slugs 

Core volume per slug, em' 

270 

a 
54 

Assay of material, atoms relative to 242pU 

237Np 5.0 x 10-' 
238pU 4.9 x 10- , 

239pU 3.9 x 10- , 

240pU l.ax 10- 2 

24lpU 7.3 x 10- , 

242pU 1.0 
21t4pU 4.6 x 10- 4 

(96% assay) 

The amerlClum-curium irradiated in the CF-I charges was. 
contained in 6 separate Q-foil assemblies! as listed in Table A-2. 
A total of 166 slugs was charged. The 24 Am/ 244 Cm ratio of the 
feed material was determined by gamma spectrometry. The 244 Cm 
content of each slug was measured in a calorimeter. 
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TABLE A-2 

Initial Contents of Americium-Curium Slugs 
in 1969 CF-I Charges 

Q-foiZ Nwnber of Material l2er ASBembl~~ 11 
Assembly Slugs 243Am 2 em 
K-7 16 59.4 107.7 

K-I0 19 69.4 127.5 

K-37 32 119.0 109.4 

K-40 32a 132.8 110.1 

K-41 32 126.1 107.2 

K-42 35 129.5 118.3 

Total 166 636.2 680.2 

Core volume per slug 52 em' 

. Assay of curium material J atoms relative to 21+lt Cm 

241j.Cm 1.0 (95% assay) 
24S Cm 7.9 x 10-' 
246 Cm 4.3 x 10- 2 

247Cm 7.1 x 10- 4 

2lt8Cm 4.1 x 10-' 

a. 2 slugs from the K-40 assembly were diverted 
to SRL for special tests, and were not 
shipped to Oak Ridge. 

The contents of the CF-I plutonium housings are described in 
Table A-3. The batch names were established to categorize the 20 
housings for which analyses were made. The first 4 characters of 
the name (e.g., TRU) refer to the group of housings sent to the 
TRU facility at Oak Ridge for processing and analysis. Each of 
the first 5 TRU groups contained 3 housings, and the sixth con
tained 5 housings. The last 3 characters of the name (e.g., GP3) 
refer to the region in the reactor lattice in which the housings 
were irradiated. 

Irradiation History 

The magnitude and energy distributions of the neutron fluxes 
in the target assemblies could not be measured directly, but 
rather were inferred from transport theory calculations and from 
measured depletion of key nuclides. The calculation of actinide 
transmutation with exposure consisted of two parts: 
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TABLE A-3 

Initial Contents of Plutonium Housings 
in 1969 CF -I Cha rges 

Batch Nwnber of 242Pu pel' 
Name Housings Batch, g 

TRUIGP3 3 326.5 

TRU2GP2 3 326.9 

TRU3GP3 3 334.2 

TRU4GP2 2 224.7 

TRU4GP3 108.8 

TRU5GPI 2 232.8 

TRU5FP2 I 116.1 

TRU6GP3 5 546.9 

Total 20 2216.9 

Core volume per housing 357 cm 3 

Assay of plutonium material, atoms relati¥e to 2Lt2pU 

23 Spu 1.7xlo- 3 

239pu 4.4 X la-It 

240pU 1.2 x 10- 2 

2 !tIpU 1.1 X 10- 3 

242pU 1.0 (98% assay) 

244pU 1. 9 x 10- , 

1. Thermal flux values and fast-to-thermal flux ratios were 
evaluated for representative fuel cycles using the RAID2 
program. Thermal fluence per fuel cycle was obtained from 
observed exposures CMWD) and known fuel content of fuel 
assemblies, combined with calculated target to fuel thermal 
flux ratios. 

2. Total fluence for the entire campaign was input to the 
GOSPEL code to calculate at-discharge actinide content. 
The fluence for the plutonium slugs irradiated in the 
1965 High Flux Charges were normalized to ~ive exact 
agreement between calculated and measured "Pu contents. 
A similar normalization could not be made with CF-I 
targets because depletion of the original primary 
actinides was too large. The CF-I housing targets were 
all irradiated in regular SRP production lattices beyond 
the end of the CF-I campaign. The thermal fluence from 
that irradiation was only 4% of the CF-I fluence for the 
last batch to be discharged, and less for the earlier 
batches. 
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APPENDIX B - SMOOTH CROSS SECTIONS AND RESONANCE 
PARAMETERS IN THE 84-GROUP FORMAT 

The following computer printout lists the crOss sections 
and resonance parameters in the 84-group format_ The group 
structure used is listed in the first table of the main text_ 
The data for the isotopes are in order of increasing atomic 
number_ Cross sections are in units of barns, and energy is in 
units of eV_ The sequence for each isotope is: 

• Epithermal smooth data (54 groups) where 

SIGPO - Po component of smooth scattering 
srGC - smooth capture cross section 0c 
SIGIN - smooth fission cross section of 
SIGPI - PI component of smooth scattering aSI 
SIGNU - number of neutrons per fission V 

• Resolved resonance parameters where 

GROUP - group in which this resonance occurs 
SEQ# - sequential number of this resonance within 

the group 
E RES - resonance energy Eo 
GMN - neutron width rn 
GMGM - radiation width fy 
GMF - fission width f f 
SPIN statistical spin factor g 

• Unresolved resonance parameters where 

.' LAST - lowest energy group in which resonances occur 
FIRST - highest energy group in which resonances occur 
O-AVG - average resonance spacing <0> 
GMNO - average reduced neutron width <rg> 
GMGM - average radiation width <fy> 
GMF - average fission width <rf> 
SPIN - statistical spin factor g 

• Thermal data (30 groups, 55 through 84) where 

NU - number of neutrons per fission over the 
thermal region 

SIG-S - elastic scattering cross section oS (assumed 
constant at thermal energies) 

SIGMA-A - absorption cross section 0a 
SIGMA-F - fission cross section Of 

- 30 -



PLUTONIUM-242 

I l • S ~ -J t! .. l . "_55=239.9800 "ULT.STA~0,~a.'J2~Z 

SMOOTH OA lA 

CARD :; ~CU» 5 1 GPO 5 IG( S IGIN SIGF SIGP 1 SIGNU 

I I 0.2e6000E 01 O. ~8l0COE-OZ O.158000E 00 0.Z53000E 01 0.Z50000E 01 0.359000E 01 
I 2 0.3Z5000E 01 0.493000 E-O 2 ) .59900CE 00 0.213000E 01 O. Z8900(l; 01 0.366000E 01 
1 C.3IJtCQOE CI C.HZCCOE-OZ ).loaOODE 01 0.18Z000E 01 a .313000E 01 0.351000E 01 
I C.31Z000f 01 a .969000E-02 .).12100OE 01 0.174000E 01 0.H6000E 01 0.340000E 01 
1 0.315000E 01 0.113000E-OI ) .113000E 01 0.1100COE 01 0.30000OE 01 C.32100CE 01 
1 ; O.l HCOCE Cl o.!~ leeOE-Ol 0.1l4000E 01 0.151000E 01 0.Z80000E 01 O.~llaOOE 01 
1 0.'83000 E 01 o .445000E-0 I 0.1l3000E 01 O.IHOOCE 01 0.Z65000E 01 0.309000E 01 
1 , O. 4C 2000E 01 0.3880COE-OI LIOOOnOE 01 a .l35000E 01 0.Z53000E 01 O.303000E 01 
I I o. 4 ~ ~OOOE 01 0."2CCOE-OI D.6l1000E 00 0.150000E 01 0.Z48000E 01 a .298000E 01 
I I ) 0.41.000E 01 0.695000 E-I) I J.636000E 00 O. IZZOOOE 01 O. Z4100(l; 01 0.Z94000E 01 
1 I 1 c. ~.c.1COOE CI C.9HCCOE-01 J.6l1000E 00 0.721000E 00 o .Z37000E 01 0.29ICOOE 01 
I I ~ O.b19000E 01 0.1I6000E 00 O. 4~1000E 00 0.364000E 00 0.Z33000E 01 O.289000E 01 

'" 
1 I ~ Q.&840QOE 01 0.1I8000E OJ ) .541000E 00 O.IHOOOE 00 O. ZZ700DE 01 C.2810aOE 01 ... 1 14 0.14HOOE 01 O. 119000E ac 0.60S00CE 00 0.944000E-01 a .ZZOOOOE 01 0.Z860COE 01 
I I> o .SIOOOO E 01 O.I,IOOOE 00 0.69Z000E 00 0.58 ZOOOE-Ol 0.20900OE 01 0.285000E 01 
1 I. C. allOOOE 01 C.IZ60COE 00 O.773000E 00 a .421000E-0 1 0.196000E 01 C.2HOCOE 01 
I II O.946QOQE 01 O. lBOCQE 00 0.14300OE 00 0.340000E-Ol 0.179000E 01 0.Z83000E 01 
I I 1 0.\02000E OZ 0.14100I)E 0) J .614000E 00 0.301000E-01 O.loIOODE 01 0.283000E 01 
1 U O. IC 8000E OZ 0.16BOCOE 00 J.502000E 00 O. Z88000 E-Ol a .IHOOOE 01 0.282000E 01 
1 2J 0.115000E 02 O. "OOOOOE 00 0.31000(1; 00 0.300000E-01 0.IZ1000E 01 0.28Z0QOE 01 
1 2 1 0.IZ6000E OZ O.ZHOOOE OJ ).llIoaOE 00 0.370000E-OI 0.968000E 00 0.2S20CCE 01 
1 21 0.14ceOOE OZ 0." 1000E 00 C.O 0.-.53000 E-OI o .617000E 00 0.281000E 01 
I l I 0.IS3000E OZ O.SOOOCOE oc 0.0 O. 536COOE-0 I O. U5000E OC C.281000E 01 
1 24 O. IS6000E OZ C.58Z0COE OJ ) .0 0.553000E-01 O.l58000E 00 C.2Bl0COE 01 
I .2:j 0.10 1000E 02 0.3< seCOE ec C.il 0.0 0.Z94000E-OI a .281000E 01 
I 2, O. 101000 E OZ 0.310000E OU ) .0 0.0 O. 29400DE- 01 0.281000E 01 
1 21 O.ICleOOE OZ C.Z6IeeOE OC J .0 0.0 0.295000E-01 O. Z81000E 01 
1 ! I O.tc 1000E OZ O.<iZOOOE 00 o. a 0.0 0.295000E-OI 0.281000E 01 
1 2q 0.1 (lOOOE OZ 0.1,90~a E OJ 1.0 0.0 0.29600DE-OI 0.2S1000E 01 
1 lJ C. IC 1000E oz o. \3 3ceOE oc 0.0 0.0 o .297000E-0 I 0.281000E 01 
I II 0.101000E 02 0.1')500aE-OI 0.0 0.0 0.291000E-Ol 0.281000~ 01 
1 1 1 O.IOIOOOE 02 O. C ).0 0.0 O. 297000E- 0 I C.2elOCOE 01 
1 1 I o .IC 1000E 02 O. C C.O 0.0 0.Z97000E-ol 0.Z81000£ 01 
I 1 • 0.101000E OZ 0.0 ) .0 0.0 0.29100(1;-01 0.281000E 01 
1 1 ~ C. l[ 1000E OZ C. C ). a 0.0 o .291000E-0 I 0.281000£ 01 



IllS- ·hl ... l. ~~SS.lJ9 .9S00 ~ULf.SfA~O'~O.?J242 

SMOOfH OA 1A 

CARD :;~CUIl S I GPO S I GC S IGIN SIGF SIGP I SIGNU 

I h 0.101000E 02 0.0 0.0 0.0 0.297000E-OI 0.2S1000E 01 
I 11 0.IC1000E 02 0.0 J.O 0.0 0.29l000E-01 C. HICCCE 01 
I 16 O. \C1COCE 02 0.0 C.O 0.0 o .297000 E-O I 0.2S1000E 01 
I } I 0.107000 E 02 0.0 0.0 0.0 0.297000E-OI t.2S1000e 01 
I 4J 0.IC7000E 02 C. C ).0 0.0 O. 297000E- 0 I 0.2S100CE 01 
I <l 0.101000E 02 O. C 0.0 0.0 0.297000E-OI o .2SIOOOE 01 
I >z 0.107000E 02 0.0 ) .0 0.0 O. 297000E- 01 O. 2S1 OOOE 01 
I 4 I O. IC lCOOE 02 0.0 J.O 0.0 o .297000E-0 I 0.2S1000E 01 
I H 0.I01000E Ol 0.0 0.0 0.0 0.297000E-OI 0.2S1000e 01 
I 45 0.IC7000E 02 0.0 J.O 0.0 0.29 7000E- 0 I C.2S1000E 01 
I 46 0.\C7COOE 02 0.0 0.0 0.0 o .297000E-0 I 0.2S1000E 01 
I 'of 0.107000E 02 0.0 0.0 0.0 O.297000E-OI 0.2S1000E 01 
I H 0.101000E 02 0.0 J.O 0.0 O. 297.D00E- 0 I C.28100OE 01 
I .. 0.101000E 02 O. a C.O 0.0 0.297000E-ol O.2SI00OE 01 
I j J 0.107000E 02 0.0 J .0 0.0 0.29l000E-01 0.2S1000E 01 
I 5 I 0.IC1COOE 02 C. C J.O 0.0 o .297000E-0 I 0.2S100OE 01 

'" I jl 0.I01000E 02 0.0 0.0 0.0 0.297000E-OI 0.2S1000E 01 N 
I ~ I 0.8 HOOOE 01 0.0 J.O 0.0 0.24 ]OOOE- 0 I C.28100OE CI 
I 5. 0.141COOE 01 0.0 C.O 0.0 o .207000 E-o I 0.281000E 01 

RESOl~EO RESCNANCE anA 

'AAD G ~CJ P SEQ * E RES G~'1 G"G" G"F SPIN 

J lC I C. 136700E OJ 0.IC5000E OJ 0.234000E-OI 0.610000 E-O 3 O.IOOOOOE CI 
] J) 2 0.127600E a] 0."2CCOOE-Ol 0.2J4000E-OI O. a O.IOOOOOE 01 
1 30 3 0.711600E 0] 0.12000 H OJ 0.20DOOOE-Ol 0.480000E-C" O.IOOOOOE CI 
3 3J 4 0.69320OE 03 C. 35(000, -01 O.220JOOE-OI 0.2S0000e-OJ O.IOOOOOE 01 
] I ) 5 o .669]00E 03 0.130000E-01 O. 2HCOCE- 01 0.11 OOOOE-OJ O.IOOOOOE 01 
) ID 6 0.66~000E a] J.27000H-0! a .2HOOOE-Ol 0.0 O.IOOOOOE CI 
3 30 7 C.6J850CE 03 C. 44COOOE -Ol 0.2HOOOE-Ol 0.0 O.IOOOOOE 01 
I JJ S o .610S00 E OJ 0.110000 E-O 1 O. 234000E- Cl 0.840000E-04 O. 100000E 01 
) 3J 9 0.599S00E 03 C. snoo JE -02 o .2JltOOOE-01 a .IHOOOE-OJ O.IOOOOOE C I 
1 IJ 10 0.595000E 03 0.318COO:-OI O.214OBOE-OI 0.260000E-04 O.IOOOOOE 01 
} 10 11 0.516400E 03 o .30000JE-0 1 0.234000E-OI 0.0 a.IOOOOOE 01 
3 JJ 12 C.5486COE 03 C. 7l~99qE-OL 0.250000E-al 0.0 O.IOOOOOE 01 
} 30 13 o .536600E 03 O.IOOOOO~ OJ 0.2100aOE-01 0.0 O.IOOOOOE 01 
l 30 14 0.503900E 03 J.l50JOJE OJ o .234aaOE-G1 0.0 O. 100000E GI 
J lJ 15 O.4'4150E 03 C.21CGOtE-O} O.214000E-OI 0.0 o .IOOOOOE 0 I 



"ESOl'EO "ES[NAN[E O.TA 

C .. O G RCJP SEQ • E RES G"~ G"GM G.F SPIN 

3 3~ 16 0.482500 E 03 0.209000E-01 0.23500DE-Cl 0.0 0.100000E 01 
J 30 11 0.47310CE 03 C.96COOJE-03 o .2HOOOE-Ol 0.0 0.100000E Cl 
3 H 1 0.425150E 03 C.2SCCODE-03 O.23'<oooe-Ol 0.0 0.100000e 01 
j 31 2 0.424100E 03 0.41000JE-Ol o .ZJ400DE-Ol 0.0 0.10000DE Cl 
3 !I 3 C.41060DE 03 C.15COOOE-Ol 0.234000E-Ol 0.0 0.100000E 01 
j H 4 o .399900E 03 o .ISOOOOE-02 O. Zl400O£-Cl 0.0 0.100000e 01 
3 JL 5 0.396100E 03 o .25000JE-DZ 0.234000£--01 0.0 0.10000DE Cl 
3 , 1 6 C.38220O£ 03 0.45900CE-Ol 0.235000E-OI o .S40000 E-04 0.100000E 01 
3 H 1 o .319630E 03 0.210000E-OJ 0.214000E-Ol 0.0 0.100000e 01 
J H 8 O.314300E 03 C.64COOn-Dl o .2l4000E-01 0.0 0.100000E Cl 
j H 9 0.332400E 03 O.11(OOOE-OI 0.250000E-Ol 0.100000E-03 0.100000E 01 , H 10 0.327600E 03 O.500JOJE-OJ 0.234000E-Ol 0.0 0.100000e 01 
J II 1 1 C.319900E 03 0.229000E OJ 0.220000E-Ol 0.230000 E-03 0.100000E 01 , H 12 o .303600E 03 0.183000E-01 O. 725000e- 01 0.11 0000E-03 0.100000E 01 
J , I 13 0.298100E 03 0.800000 E'O 2 o .260000E-Ol 0.0 0.10000DE Cl 

, I 14 0.2S105DE 03 C.13(000E-03 0.2HOOOE-Ol 0.0 o • 100000 E a I 
I 3l 1 o .274150E 03 0.170000£-03 0.23400DE- 01 0.0 0.100000E 01 

'" 1 32 2 0.27360CE C3 0.166000£-01 o .220000E-Ol 0.0 0.100000E Cl 

'" I 3l 3 0.271950E 03 0.165COOE-03 0.2HOOOE-Ol 0.'I10000E-04 0.100000E 01 
J 3l • 0.264500E 03 0.36000J£-OJ J.234000E-Ol O. a 0.1 eoooO£ 01 
3 32 5 0.232100£ 03 0.49COOOE-02 0.234000E-Ol 0.740000 E-04 o .100000E 01 
I 32 6 0.219300E 03 0.300000E-03 0.234000£-01 O. a 0.100000E 01 
3 j2 1 0.215300E 03 O.52s.J0~E-D2 0.234000£-01 0.0 0.10000DE 01 
3 32 8 C.210000E 03 0.42(000E-OJ 0.2HOOO£-01 0.0 0.100000e 01 
J 32 9 a .204800E 03 0.520000£-01 O. 210000e- 01 0.490000£-03 0.100000e 01 
3 33 I 0.1050DE 03 0.524000E-D3 0.214000£-01 0.0 0.100000e 01 , 3J 2 0.149700£ 03 (.14C[OOE-Ol 0.230000£-01 0.490000£-04 0.100000E 01 
J jj 3 0.HI430E 03 o .11900J£-0 J 0.234000£-01 0.0 0.10000DE 01 
1 3J 4 0.13140CE 03 C.61COOOE-02 0.260oo0E-01 0.490000 £-04 a .100000e 01 
1 I. I 0.107320£ 03 0.170000E-01 0.210000e.-Ol 0.510000e-04 0.100000£ 01 
J l5 1 C .8S4500E 02 0.66000JE-O 1 0.214000£-01 o .320000e-04 0.100000£ 01 
J 36 1 0.67600DE 02 t. "'5COOOE -02 0.230000£-01 0.110000E-D4 0.100000£ 01 
J 11 1 0.53"600£ 02 0.520000E-01 0.21Z00DE-Ol 0.440000E-0" 0.100000E 01 
3 )8 1 O. "0950t£ 02 [.45tOOOE-03 0.270000£-01 0.0 0.100000E tl 
3 H 1 0.225700E 02 0.29COOOE-0] 0.23000DE-OI 0.0 0.100000E 01 
J 42 I 0.146000e 02 o .610JOO £-04 0.234000E-Ol 0.0 0.100000£ 01 
3 ~9 1 C.26700oe 01 0.232000E-02 0.220000£-Dl 0.0 0.100000e 01 



•• *.* UNPESOLVEC RESONANCE P.R~1ETERS ••••• 
(.lRD L Ai r FIR S T D-AVG I;IIIINO GMGM GMF SPIN 

• 2. D.18.eCCE 02 C.l21000E-02 0.2.5000E-OI 0.0 O.IOOOOOE 01 

THERMAL DATA 
HUL T .. STANO.PLl42 IO • .a ~'ol"2 • hU- 2.808000 S [G-S .. O.83800E 01 

GROUP ; I GM.-A SIGMA-F 

55 0.6:8l0OE 01 0.169l00E-03 
56 0.621J0JE vi 0.188200E- 03 
57 0.6l550JE )\ 0.208600E-03 
58 0.60000E 01 C.H0100E-03 
59 0.6105QJE Jl 0.25HOOE-03 
60 0.lC51COE 01 0.2l9"00E-03 
61 O.146bOOE J\ 0'.3056011'- 03 
62 O.HI~OOE JI ° .332600E-03 
63 C. E.G lCDE 01 0.360100E-03 

"" 0.8'010JE JI 0.38l90DE-03 
65 O. 91tl10 OE Jl ,0.416000E-03 
66 c.~,s lODE 01 O.445800E-03 
67 0.I0620JE 12 0 •• 18300E-03 
68 O.lIllCOE 02 0.5l2900E-03 
69 0.120200E <12 O. 5"S50DE- 03 
70 O.llHOlE 12 o .581900E-Ol 
11 O. U62COE 02 o .629800E-03 
72 O.I.BOOE 02 0.6183011'-03 
13 O.l;1"0(JE JZ 0.134900E-03 
14 C.llICtCE 02 0.80l900E-0] 
75 O.lH40JE J2 0.882300E-03 
76 0.2 C 110 OE J2 0.980800 E-03 
17 O.B: 100E H C.1I0401l'-02 
18 0.l;510JE J2 0.126300E-02 
79 C.BCIOtE 02 . 0.141700E-02 
80 0.312ICOE J2 0.1l180DE- 02 
81 0.46710JE J2 o .223500E-02 
82 0.6H2CCE C2 0. ]021 00E-02 
83 o .988100E <)2 0.413600e-02 
64 0.21150JE J3 o .IHOOOE-Ol 



PLUTONIUM-243 

Il'Sa 9HO. Ml 55-240. 9100 ~UL1.STA~DAPC.PU243 

SMOCTH tIT, 

[UO G~aJP SIGPO !IGt 51GIN 51GF 51GPl S I GNU 

I I 0.102000E 02 0.211000E-0; J .0 0.568000E-05 0.0 C.45900OE 01 
I 2 0.102COOE 02 0.314000E-05 J.O 0.644000 E-05 0.0 0.424000E 01 
1 J 0.102000E 02 0.356000£-05 0.0 0.129000E-05 0.0 0.391000E 01 
1 ~ 0. 102000E 02 0.403000E-0; J .0 0.826000£-05 0.0 0.31600OE 01 
I ; 0.102000E 02 0.4~1000E-05 0.0 0.936000E-05 0.0 0.359000E 01 
1 , 0.102000E 02 0.518000E-05 0.0 O. 106000E- 04 0.0 0.3"6000E 01 
1 I O. Ie 2000E C2 O. 5f 1000E-05 J.O 0.120000E-04 0.0 C.33600OE 01 
I ~ 0.102000E 02 0.H5000E-05 C.O 0.136000E-04 0.0 0.329000E 01 
1 l 0.102000E 02 0.1HOOOE-05 ) .0 0.154000E-O" 0.0 0.323000E 01 
1 lJ O. 102000E 02 0.8540COE-0; 0.0 0.175000£-010 0.0 0.31800OE 01 
I 11 o .102000E 02 0.968000£-05 0.0 O. n8000E-04 0.0 0.314000E 01 
I II 0.102000E 02 0.110000 E-04 ).0 0.225000£-0" 0.0 C.31100OE 01 
1 lJ 0.102000E 02 O.IHOOOE-OIt 0.0 0.255000e-04 0.0 0.309000£ 01 

'" I I' 0.102000 E 02 0.141000£-04 0.0 0.288000E-0" 0.0 0.307000E 01 <.n 
I is 0.102000E 02 C.16tOCOE-04 J.O o .321000e-o" 0.0 0.3C6CCOE 01 
I l,~ 0.102000£ 02 0.181000£- 04 0.0 0.310000£-04 0.0 0.305000E 01 
I 11 0.102000E 02 0.205000£-04 J .0 0.4 20000E- 0" O. C 0.304000£ 01 
I IS 0.10200OE 02 0.232000E-O. J.O '0 ."16 ODD £-0. 0.0 0.303000£ 01 
I LJ 0.102000E 02 0.263000£-04 0.0 0.539000E-04 0.0 0.303000£ 01 
I 20 0.102000E 02 0.298000 £-0" J.O 0.611000£-04 0.0 0.30300OE 01 
I 2 I 0.102000E 02 0.3600COE-04 0.0 0.1380ooE-o. 0.0 0.302000e 01 
I 22 0.102000E 02 0.463000E-04 0.0 0.9UOOOE-04 0.0 0.302000E 01 
1 2 J 0.102COOE 02 0.59.000E-04 J.O 0.122000 E-o 3 0.0 O.302CCOE 01 
1 ZIo 0.102000E 02 C.H3000E-04 C.O 0.156000E-03 0.0 0.301000E 01 
1 z; 0.102000E 02 0.919000E-04 J .0 0.20 1000E- 03 0.0 C.301000£ 01 
1 26 C. 102000£ 02 0.126000£-03 J.O o .258000E-03 0.0 0.30100OE 01 
1 11 0.102000£ 02 0.161000£-03 0.0 0.331000E-03 0.0 0.301000£ 01 
1 28 O. 102000£ 02 0.201000£-03 ).0 0."25000E-03 0.0 0.301000E 01 
1 29 0.IC2000E 02 0.266000E-03 C.O 0.5''6000E-03 0.0 0.301000E 01 
1 H 0.102000E 02 0.3HOOOE-03 0.0 0.101000E-03 0.0 0.301000E 01 
I Jl O. 102000E 02 C. ""OOOOE-O 1 J .0 0.902000E-03 0.0 C.30100OE 01 
1 lZ 0.102000E 02 0.56S000E-03 C.O 0.111000E-02 0.0 0.301000E 01 
1 33 0.102000E 02 0.691000 E-O 3 ).0 0.142000E-02 O. C 0.301000e 01 
I H 0.10200OE C2 C.1Hocoe-01 J.O 0.162000 E-02 0.0 0.301000E 01 
1 15 0.102000e 02 o.q 16000E-Ol Q.O 0.188QOOE-02 0.0 0.301000E 01 



Il \Sa 9420. MO\SS-2.ttO.9100 ~UL1.ST'~DAPC.PU243 

SMOCTH CHI 

(HO G~aJP S [GPO ![GC S[GIN SIGF S IGPI SIGNU 

I J6 0.102000E 02 0.IOI000E-J2 J .0 0.219000E-02 0.0 C. JOIOOOE 01 
J 11 0.102000E 02 0.121000E-02 0.0 0.261000E-02 0.0 0.J01000E 01 
I H 0.102000 E 02 0.156000.E-02 0.0 0.319000E-02 0.0 0.301000E 01 
I II 0.10200OE 01 0.191000E-lZ J.O 0.404000 E-02 0.0 C.301CCOE 01 
1 <) a .101000E 02 O. '62000E- 02 0.0 0.537000E-02 0.0 0.30l000E 01 
I H 0.101000E 02 0.308000E-H J .0 0.754000E-02 0.0 O.30l000E 01 
I .. O. 10. OODE 02 0.541COOE-Ol J.O 0.1l2000E-01 0.0 O.!OlOOOE 01 
I H O.lOlOOOE 02 0.851000E-JZ 0.0 0.116000E-01 0.0 0.301000E 01 
1 44 O.lOlOOOE 02 0.140000E-Ol J.O o .287000E-0 I 0.0 C.301CCOE 01 
1 45 0.I02000E 02 0.2360COE-OI C.O 0.483000E-Ol 0.0 0.30l000E 01 
I 4' O.lOlOOOE 02 0.405000E-OI 0.0 0.829000E-Ol 0.0 0.301000E 01 
I 41 0.102000E 01 C.leCOOOE-al J .0 O.lHOODE 00 0.0 0.30l000E 01 
I H 0.10 .OOOE 01 0.12leCOE 00 0.0 0.248000E 00 0.0 0.301000E 01 
I 4~ 0.102000E 01 o .N8000 E 0 J J .0 0.426000E 00 0.0 0.301000E 01 
I 5) 0.102000E C2 0.353000E 00 l.O 0.723000E 00 0.0 0.30l000e 01 

'" 
1 ; I 0.102000E 02 0.592000E 00 0.0 Q. 121 OOOE 01 0.0 0.301000E 01 

a- I 52 0.1 02000E 02 0.907000E Ol l.O 0.198000E 01 0.0 O.301000E 01 
J 5 J 0.102000E 02 0.162000E 01 0.0 0.33l000E 01 0.0 0.301000E 01 
I 'j!t a .lD1000E 02 0.269000E 01 0.0 0.55200OE 01 0.0 0.301000E 01 

RESOLVED RE SONANCE DAlA 

:o\lG ;ACU? SEQ. E RES G~~ GMGN GHF SP[ N 

j 4l I 0.lo6000E 02 C.ll6COOE-Ol 0.239000E-Ol O.490000E-Ol 0.500000E 00 
1 42 1 0.141000E 02 0.162JOlE-02 O. 239000E-O 1 O .... 90000E-OI O.500000E 00 
1 4J 1 C.lloOOtE 01 0.141COOE -a! O.139000E-01 0.490000E-Ol 0.500000E 00 
1 44 I 0.912000E 01 o.uoooos-o, O. lHOOOE- 01 0.490000E-OI 0.500000E 00 
3 45 1 C.662000E 01 0.1l100H-02 0.239000E-OI o .490000E-0 1 0.50000CE CO 

41 1 C.41100CE 01 C. S15COOE-Ol 0.239000E-Ol 0.490000 E -0 1 0.500000E 00 
j 51 I 0.161000 E 01 0.549000E-Ol 0.219000E-Ol O. "90000E-Ol 0.500000E 00 



••••• UNRESOLVED ReSChA~CE f.RAI4ETERS II •••• 

(HJ LIST FIRST D-AVG G~NO GMGM GMF SPH 

4 H 20 0.250000e 01 c. 41100~-03 0.239000E-OI 0.490000e-01 0.50QOOOE 00 

THERMAL DATA 

'VLT .SHND.PU243 10,- 94 t43. NU- 3.009999 SIG-S - 0.10200e 02 

GROUP SI':;fI.I-4 SIG~'-F 

55 o .82100Je Jl 0.55200OE 01 
56 0.56320Je J2 0.379100e 02 
57 0.tt590oe 02 0.~2130oe 02 
56 0.6B.00E J2 0.466'100E 02 
59 0.766200e J2 0.515800E 02 
60 0.842900e 02 0.5611t0OE 02 
61 0.922900E J2 0.621200e 02 

'" 62 0.100500e 03 0.676700e 02 
'-l 63 0.108900e 03 0.13320OE 02 

64 0.11 HOOe J3 0.190300e 02 
65 O. 1260C ce 03 0.848100E 02 
66 0.1l5100E J3 0.90'l10OE 02 
67 0.144~00e J3 0.975600E 02 
68 0.155!Ooe 03 0.10470OE 03 
69 0.16600lE 13 0.112100E 03 
70 O. \I~300E J3 0.120000E 03 
71 O.IHOOOe 03 0.12860OE 03 
72 0.2J51()QE 03 o .138500e 03 
73 0.222800e C3 0.150000e 03 
14 0.241100e OJ 0.16360OE 03 
15 0.26 7Io00e J3 D.180000e 03 
76 0.2H loce 03 0.200000e 03 
71 0.3H200e J3 0.22500OE 03 
18 0.382000e J3 0.257100e 03 
19 0.4Hl00e J3 0.30000OE 03 
80 0.534800e J3 0.360000E 0] 
81 0.668500E 03 0.450000e 0] 
82 0.891300e 03 0.60000OE 0] 
83 O.13HOOE J4 0.900000e 03 
84 o.UHOCE Q4 0.180oo0e 04 



AMERICIUM-243 

III S" 95243. MASS- 240.9100 MLL 1. SJA~OUO. ~~Z43 

SMOOH [HA 

"00 GR JJP S IGPO S IGe· \llOl N SIGF SIGPI S IGNU 

I I O. H'OOOE 01 C.1HOOOE-02 ).5Z1000E 00 0.140000E 01 0.215000E 01 C."ZCOOE 01 
I Z 0.413000E 01 0.184000E-OZ O.15900OE 01 O.I~OOOOE 01 0.3Z3000E 01 o .411000E 01 
I 3 0.440000E 01 o .Z/8000E-J2 ) .2~000E 01 O.I~OOOOE 01 C.33600OE 01 0.386000E 01 
1 " O. <HOOOE 01 0.418000E-02 ).Z58000E 01 0.140000E 01 o .3Z6000E 01 0.36100oe 01 
1 5 0.453000E 01 0.630000E-OZ O. ;>62000E 01 0.140000E 01 0.303000E 01 0.35Z000E 01 
I ~ 0.438000E 01 0.948000 E-OZ ) .256000E 01 0.140000E 01 0.28300OE 01 C.3HOOoe 01 
I i C.38500OE 01 0.143000E-OI 0.241000E 01 0.140000E 01 o .212000E 01 o .33Z000E 01 
I ~ o .316000E 01 0.; I 5000E-0 I 0.239000E 01 0.140000E 01 0.16900oe 01 0.325000E 01 
I S O. 403000E 01 0.324000E-OI ) .llOOOOE 01 o .ll9000E 01 0.112000E 01 C.~190COE 01 
I LJ 0.456000E 01 O. 481000E- 0 1 a.18500OE 01 0.141000E 00 0.197000E 01 0.315000E 01 
I 11 0.519000 E 01 0.132999 E-O 1 J .163000E 01 0.l0700OE 00 0.2C800OE 01 0.31Z00oe 01 
I Ii 0.579COOE 01 0.l1Z000E 00 J.160000E 01 0 .• 649000E-<ll 0.209000E 01 0.30900OE 01 

'" 
I L3 0.638000E 01 O. 166000E 00 o. l50000E 01 0.282000E-Ol 0.Z05000E 01 0.307000E 01 

co I 14 0.701000E 01 0.234000E 00 ) • 139000E 01 o .149000E-0 1 0.20900OE 01 0.3060[OE 01 
I 1 5 0.162000E 01 O. 2~60COE 00 0.IZ1000E 01 0.981000 E-oZ 0.Z17000E 01 0.304000E 01 
I I~ o .81l000E 01 0.335000E 00 O.IOIOOOE 01 0.155000E-OZ 0.145000E 01 0.303000E 01 
I I i C.86600OE 01 0.319CCOE OJ ) .811000E 00 ' 0.580000E-<l2 0.872000E 00 C.30300OE 01 
1 Ii 0.929000E 01 0.4< 8CCGE 00 0.6Z100OE 00 0.443000E-OZ 0.7310000£ 00 o .30Z000E 01 
1 H 0.993000E 01 0.435000E OJ ) .H4000E 00 0.337000E-02 C.76COOOE 00 0.302000E 01 
I 2J O. lCCCOOE 02 0.548COOE 00 J.110000E-Ol 0.254000E-oZ 0.630000E 00 0.30100oe 01 
1 21 0.100000E OZ 0.655000E 00 a.v 0.161000E-OZ 0.427000E 00 0.301000E 01 
1 22 0.104000E OZ 0.838000E OJ ) .0 0.8660ooE-03 0.2S000OE 00 C. 30 1000E 01 
I Zl 0.104000E 02 O. 1C 11100E 01 O. ~ 0.376000E-03 0.173000E 00 0.300000E 01 
I H 0.103000 E OZ 0.114000E 0 I 0.0 o. S13000E- 04 0.633000E-Ol 0.300000E 01 
I 25 0.103CCoe OZ 0.0 l.u 0.0 0.0 0.30CO[OE 01 
I Z~ o .103000E 02 O.C ,_ (I 0.0 0.0 o .300000E 01 
I H 0.103000£ 02 0.0 ) .0 0.0 0.0 0.300000E 01 
i 28 0.10300OE 02 O. [ J.O 0.0 0.0 0.30000OE 01 
I II 0.103OO0E OZ 0.0 a.o 0.0 0.0 0.300000E 01 
I 10 0.103000£ OZ 0.0 J.O 0.0 0.0 C.1COOOOE 01 
I lL 0.101COOE OZ O. C Q. (J 0.0 0.0 0.300000E 01 
I jZ 0.103000E 02 0.0 0.0 0.0 0.0 0.300000E 01 
I 33 O. 103000E OZ C. C ) .0 0.0 0.0 0.30000oe 01 
I H 0.103000E 02 o.c G. CI 0.0 0.0 0.300000E 01 
I J5 0.103000E OZ 0.0 ).0 0.0 o.c 0.300000E 01 



Il'S .. 9!illt 1. MASS- 240.9100 MLLT.Sf'~O'RO.4'243 

SMOCH UTA 

("0 GR: ]JP 5 [GPO 5 [GC 5["1 N SIGF SIGPI S I GNU 

1 36 0.103000£ 02 O. C J.O 0.0 0.0 0.300000e 01 
1 H . 0.103000e 02 0.0 ~. Q 0.0 0.0 0.300000e 01 
1 Je C.I03000e 02 0.0 J .0 0.0 0.0 0.300000e 01 
1 3~ 0.103000e 02 0.0 0.0 0.0 0.0 O.JOOOOOe 01 
I .~ 0.103000E 02 0.265000e-02 0.0 0.0 0.0 0.300000e 01 
1 41 O. 103000£ 02 0.415000e-02 J.O 0.0 0.0 0.30COOoe 01 
1 12 O.IOJOOOe 02 0.8~ 3000E-02 c.O 0.0 0.0 0.300000e 01 
1 43 0.103000E 02 0.H8000E-OI J .0 0.0 0.0 0.300000e 01 
1 44 O. 10000E 02 0.255000e-Ol J.O 0.0 0.0 0.300000E 01 
I .,i 0.103000e 02 0.411000e-OI 0.0 0.0 0.0 0.300000e 01 
1 46 0.103000e 02 o .1l499ge-1l J.O 0.0 0.0 0.3000COE Cl 
I " C.l03COOe 02 0.1I6000E 00 c.O 0.0 0.0 0.300000e 01 
I H 0.103000 E 02 0.182000E 00 0.0 0.0 0.0 0.300000e 01 
1 49 O.IO)OOOe 02 0.219000E OJ J.O 0.0 0.0 C.30000oe 01 
1 5) 0.103000e 02 0.4150tOE OC 0.0 0.0 0.0 0.300000E 01 
1 51 0.103000E 02 0.599000 E 0 J J .0 0.0 0.0 0.300000e 01 

'" I 52 0.103000£ 02 C.8360COE OJ J.O 0.0 0.0 O.JOOoooe 01 <D 
I 5 J 0.103000E 02 o .1l6000E 0 I 0.0 0.0 0.0 0.300000e 01 
1 !4 C.103000e 02 O.lbOOOOE 01 J .0 0.0 0.0 O. JCOOOOE 01 

RESOLVED ReSONANCE OATA 

:-,"li.) .OJP SEQ • F Re 5 ""N GM~M GMF SP IN 

J H I o .249100E 03 0.H8000E-0' 0.390COOE-OI 0.0 0.500COOE 00 
3 32 2 0.248600E 03 C.12800JE-Ol 0.390000E-OI 0.0 0.500000e 00 
3 3I 3 0.241100E 03 0.622000E-02 0.390000E-Ol 0.0 0.500000e 00 
J 3I 4 0.2't6300E 03 o .185JOOE-OI 0.390000e-Ol 0.0 C.50000oe 00 
1 II 5 C.2H6CCE C3 C.46100JE-JI 0.390000e-00l 0.0 o .500000e 00 
1 12 6 0.24HOOE 03 O.IHOOOE-Ol 0.39000oe-Ol 0.0 0.500000e 00 
3 32 1 0.242800E 03 O.455000E-Ol 0.J90000e-01 0.0 0.50000oe 00 
1 32 8 0.241200E OJ C.112000e-02 0.390000E-Ol 0.0 0.500000e 00 
J 32 9 o .239500e OJ 0.J93000E-Ol 0.390COOE-Ol 0.0 0.500000E 00 
3 32 IC 0.238700E C3 C.I1COODE-vl 0.390000E-Ol 0.0 0.500000e CC 
1 32 Il 0.231500E 03 0.2E5COOE-C~ O. BOOOOE-Ol 0.0 0.500000e 00 
I 32 12 0.236000E 03 O.I1'OOH-02 O. 390000E- 01 0.0 O.5000COE 00 
1 3l 13 C.2HIOoe C3 C. 8HOOJE -O! 0.390000E-Ol 0.0 o .500000E 00 
J 3l 14 0.232900E 03 0.879000:-02 O. 39000oe-~1 0.0 0.500000E 00 
1 32 15 0.H1800E 03 O. H500JE-Ql J .390000e-Ol 0.0 0.50000OE 00 



RESOLVEO RESONANCE OATA 

:,U.i) G~HP SEQ • F RE S G"N GM~M GMf SP IN 

3 32 16 0.228800E 0) t.112000E-02 0.390000E-01 0.0 0.500000E 00 
1 n 17 o .227300E 03 0.341000E-02 o .390000E- 01 0.0 0. 5COOOOE 00 

~2 18 0.22t200E C3 t.295000£-02 o .390000E-01 0.0 C.500000E 00 
1 32 19 0.225300E 03 t.158tOOE-02 O. HOOOOE-Ol 0.0 0.500000E 00 
1 32 20 0.224300E 03 0.240000E-OI 0.390000E-01 0.0 0.500000E 00 
3 32 21 0.2220ttE C3 0.26200 JE-Ol 0.390000E-01 0.0 0.500000E DO 
I 32 22 0.221200E 03 0.215000E-0' O. 390000E- 01 0.0 0.500000E 00 
3 32 23 0.220300E 03 0.52800H-0' a .390000E-01 0.0 0.50000OE CC 
3 12 24 0.211000E 03 0.284000E-02 O.39C(OO£-Ol 0.0 0.500000E 00 
1 32 25 a .214500E 03 0.1060COE-02 0.390000E-01 0.0 0.500000E 00 
3 ~2 26 0.213400E C3 t.18600J£-01 0.390000E-OI 0.0 0.500000E CO 
3 3Z 27 0.211500E 03 0.t3600DE-OZ 0.390000E-01 0.0 0.50ooooE 00 
3 32 28 0.210950E 03 J .56900H-02 0.390000E-01 0.0 0.50000OE 00 
3 ~2 29 C.209600E 03 0.40100 OE -02 0.390000E-OI 0.0 0.50000oE DO 
3 32 30 0.208200E 03 0.375000E-02 0.390000E-OI 0.0 0.500000 E 00 
~ 32 H 0.206600E 03 0.lllQOJE-D2 0.390000E-01 0.0 0.50000DE tc 

32 32 0.205000E 03 t.33%00E-02 0.390000E-OI 0.0 0.500000E 00 
1 12 3l 0.203100E 03 0.685000E-OJ 0.39000DE- 01 0.0 0.500000E 00 

+> 3 32 14 0.202100E 03 (.35500J£-OJ 0.390000 E-O 1 0.0 0.500(00E (C 
0 

3 3l 35 0.199850E 03 C.311000E-02 O.BOOOOE-Ol O. a 0.500000E 00 
1 12 36 0.199200E 03 0.12000JE-02 0.390000E-01 0.0 0.500000E 00 
1 32 31 (.IH600E 03 0.55800JE-02 0.390000E-01 0.0 0.500000E 00 
J Jl 38 0.196900E 03 0.230000E-02 O. 390000E- 01 0.0 0.500000E 00 
~ 12 39 0.196200E 03 0.14100H-D2 0.390000£-01 0.0 0.50000DE OC 
3 ~ 2 40 0.195900E 03 t. 14(COOE -OJ 0.390000E-01 0.0 0.500000E 00 
1 32 H o .193350E 03 0.871000E-02 O. 390COOE- 01 0.0 0.500000E 00 

32 42 C.192250E C3 C.469000£ -D2 0.390000E-Ol 0.0 0.500000E CC 
1 32 43 0.191600E 03 C.318tOOE-tl 0.390000E-01 0.0 0.500000 E 00 
3 32 44 0.190600E 03 o .298JOJE-0 l 0.3~OOOOE-Ol 0.0 0.50000CE CO 
] 12 45 0.18800OE 03 0.85100JE-02 0.390000E-01 0.0 0.500000E 00 
] 32 46 o .186900E 03 0.47800010-0. O. 390000E- 01 0.0 0.500000 E 00 
l 32 41 0.186200E 03 O.205JOJE-02 0.390000E-01 0.0 0.50000OE CC 
3 12 48 0.184500E 03 c. '6(COOE-Ol 0.390000E-01 0.0 0.500000e 00 

1 3Z 49 0.184050E 03 0.334000E-02 0.390CODE-01 0.0 0.500000E DC 
l 3l 5C 0.183000E 03 t.18800JE-Ol 0.390000E-01 0.0 0.500000E CC 
] 32 51 0.181500E 03 C.22(000E-02 0.390000E-01 0.0 0.500000E 00 
J 12 52 0.180500E 03 0.19200lE-02 0.HOO"OOE-01 0.0 0.5COOOOE 00 

3 32 ~3 0.18COOOE 03 0.29500JE-Ol 0.390000E-G1 0.0 0.500000E 00 

1 32 54 o .117000E 03 0.861000E-Ol O. 390COOE- 01 0.0 0.500000E 00 

3 32 55 0.175800E 03 O. 39900J E-O 2 o .390000E-01 0.0 0.50000DE 00 



RESOLVEO RESONANCE OATA 

: .UJ :;~ ) JP SEQ • F RE S G"N GM€M GMF SP IN 

] !l 56 0.174700£ 03 O. 3~ 7COOE -02 0.390000E-01 0.0 0.500000E 00 
J 32 57. 0.171600E 03 a .1"4000E-0' o.nCOOIlE-OI 0.0 0.500000E 00 
3 H 58 G.I1210GE 03 0.14800~E-Ol O. )9D~00£-01 0.0 0.500000E CC 
J 3l 59 . 0.ll\100E 03 0.126000£- 02 0.390000£-01 0.0 0.500000 E. 00 
J )2 60 0.169700E 03 D .125000 1-02 0.390000£-01 0.0 0.5COOOO£ 00 
] 32 61 C.168010£ 03 0.65200 OE -Ol 0.390oo0E-01 0.0 a .500000E 00 
I B I a .166800E 03 0.22'1000E-0' O. 390000E- 01 O. a O. 5 00000 E 00 
] H 2 0.166100E 03 0.2"500 1 E -0 2 0.390000E-Ol 0.0 0.500000£ 00 
3 33 3 0.16481O'E 03 C.49"00E-02 O.HOOOOE-Ol 0.0 0.500000E 00 
l H " D.163900E 03 0.538000E-OJ O. 390000E- 0 I 0.0 0.500000E 00 
! B 5 0.1606<OOE 03 0.1510001,,01 a .390000E-Ol 0.0 0.5()0000E CO 
) B 6 0.158640E 03 (."41000£-·02 0.390000£-01 0.0 0.500000 £ 00 
l Jj 1 0.154100E 03 0.41lO0~e·-Ol 0.390000£-01 0.0 0.5COOODE 00 
3 H 8 0.15"00CE 03 0.39100J£"02 Q. 390 000£-01 0.0 0.500000E 00 
l H " a .152800E 03 0.205000£ .. 0. 0.390000£- 01 0.0 0.500000E 00 
~ H 10 0.15\100£ 03 0.983000e·-0] 0.390000E-Ol 0.0 0.50000OE 00 
3 33 11 0.1"9800E 03 O.THOOOE"C] 0.390000E-Ol 0.0 0.500000E 00 
J H 12 a .148380E 03 0."5100~E-·0' O. 390000E- 01 0.0 0.500000E 00 

"" J H 13 c. H6600E 03 G.40100JE·-Ol 0.390000E-Ol 0.0 0.500000E CC ..... 
3 3J 14 0.146090£ 03 C.~(CCOOE··Ol 0.390000£-01 0.0 0.500000 E 00 
J 3J 15 0.145000E 03 0.36 100H'-02 a .39000DE-Ol 0.0 0.500000£ 00 
3 3] 16 O. 14"" 10E 03 0.64500 OE .. Ol 0.390000E-Ol 0.0 0.500000E 00 
) H 11 0.1"'0000£ 03 0.380000e .. 0. O. 390000E- 01 0.0 0.500000E 00 
] II 18 0.141200£ 03 0.12600JE-Ol 0.390000E-01 0.0 0.500000E co 
1 11 19 0.140030E 03 0.6920COE-02 0.390000E-01 0.0 0.500000E 00 
J }j 20 o .139"00E 03 0.244000E"0' a .·]90000E- 01 0.0 0.500000E OC 
~ Jl 21 C.135200£ 03 C.1HOOOl -a) 0.390000E-Ol 0.0 0.500000E 00 
I 3J Z2 0.IH100E 03 0.1"'COOE"03 O.39ocooe-oi 0.0 0.500000E 00 
J H 23 0.134100E 03 0.1450HI-02 0.390000E.,.01 0.0 C.500000£ 00 
] 33 24 C.IH500E 03 0.102000£ -O! D.390000E-01 0.0 0.500000E 00 
3 33 25 o .132500E 03 0.863000£ -OJ O. 39000oe- 01 0.0 0.500000e 00 
J J) 26 0.130300E 0] 0.548000E-0] 0.390000&-01 0.0 0.50000oe 00 
J H I 0.121380£ 0] O. 2]HOOE -02 O. 3 ~ooooe-OI 0.0 0.500000e 00 
] Jlt 2 0.126400£ 03 O.1l1000E-0] O. 3~OCOoe- 01 0.0 0. 500000E 00 
] H 3 0.125180e 03 C. 19200)E -02 O.39JOOOE-Ol 0.0 0.500000E CC 
] 14 " 0.123310E 03 O. \!500OE -01 0.39000oe-Ol 0.0 0.500000e 00 
J I" 5 0.122310E 03 O. 708aOJ! -0 2 0.390000£-01 0.0 0.500000£ 00 
3 H 6 O. 1\'114OE 03 C. 41300 OE -02 0.300000E-01 0.0 0.500000e 00 
I )" 1 o .1\6600e 03 O.HaOOJE-O' O. 390000E- 01 0.0 0.500000E 00 
] H 8 O. \I4240E 03 0.542l0 1E-02 o .390000E-Ol 0.0 0.50000DE 00 
3 14 9 0.113190£ 03 O.IO'oCOOE-OI 0.390000e-01 0.0 0.500000E 00 



RESOLVED RESONANCE DATA 

.: U.,J Got )JP SEa • F RE S G.' G"G" GMF SP IN 

j H lO o .ll2700E OJ 0.122000E-02 O. 390000E- Ol 0.0 0.500000E 00 
3 H II C.ll2l20E 03 C.l0500JE-0! 0.390000E-Ol 0.0 0.500COOE Ct 
} j~ l2 0.lll6JOE 03 0.139000E-Ol 0.390000E-Ol 0.0 0.500000E 00 
j 34 l3 0.l097Z0E 03 0.l2800lE-02 J.390000E-Ol 0.0 0.50000OE 00 
I H l. 0.10717OE C3 C.3&.8000E-02 O.BOOOOE-Ol 0.0 o .500000E 00 
3 34 l5 o .l049&OE 03 0.l95000E-02 O. 390000E- 01 0.0 0.500000E 00 

3 14 l6 0.l04060E 03 0.72400 JE-Qj o .J90000e-Ol 0.0 0.50000OE 00 
3 H l7 0.10192OE OJ C.252000E-02 O. J90000E-Ol 0.0 0.500000 E 00 
} 35 1 o .lO 1120 E OJ 0.J72000E-02 O. )90COOE- 01 0.0 0.5COOOOE 00 
I 15 2 O. ~~480CE C2 t.~9700JE-01 0.J90000E-Ol 0.0 0.500000E Ct 
J jj 3 0.975300E 02 O.<L7tOOE-Ol 0.39000oe-Ol 0.0 0.500000 E 00 
j 35 4 0.95800oJE 02 oj .19200 jf-O 3 o .390000E-Ol 0.0 0.5COOOOE OC 
j ~5 S C. ~'7Z0OE 02 C. 1 3&00 lE -01 0.391000E-Ol 0.0 o .500000E 00 
3 J5 & o .9l2500E 02 0.ll5000E-Ol 0.390COOE-Ol 0.0 0.500000E 00 
3 15 7 0.'04JOOE 02 0.14JOOJE-Ol J. J'oJOOOE-OI 0.0 0.50000OE 00 
3 ~ 5 8 0.8QOOOOE 02 0.128COOE-02 0.390000E-Ol 0.0 0.50DOOOE 00 
3 }j 9 o .881&00E 02 0.l45000E-02 0.J90000E- 01 0.0 0.500000E 00 

..,. 3 ! ! IC 0.866J00E 02 C.l;8COOE-02 0.390000 e-o 1 0.0 O.500COOE CO 

N 1 jj LL 0.855600E 02 C.68ltOOE-01 O. J90cooe-Ol 0.0 0.500000E 00 

3 J5 l2 0.84l900E 02 o .220JO lE-O! 0.J90000E-Ol 0.0 t.50000OE 00 

3 35 13 C.83!2COE C2 0.25l001E-J1 0.3'0000E-Ol 0.0 0.500000E 00 
3 1; 14 o .83l000E 02 0.lO4000~-02 O. 3'0000E- 01 0.0 0.500000E 00 

3 !5 l5 0.811000E 02 a.lHOOlE-02 0.390000hOl 0.0 O.500000E 00 
3 35 16 0.8l0000E 02 O. H8COlE-0, 0.390000E-Ol 0.0 0.500000E 00 
j 1, l7 o .805000E 02 0.~42000E-Oj O.HOCOOE-Ol 0.0 C.500000E 00 

3 J6 I t. le22CCE 02 C. 31000 JE -0 3 J.390000E-Ol 0.0 O. SOOOOOE ct 
3 h 2 0.115400E 02 O.15CCOOE-C1 0.390000E-'Ol 0.0 0.500000 E 00 
j 16 3 O. nOOOOE 02 o .52&0,1)E-OJ o .3'0000E-Ol 0.0 0.500COOE 00 

3 36 • C.16500Of 02 e.2l0000E-O} O. J"lOOOE-Ol 0.0 0.500000E 00 
3 3b 5 0.754300E 02 0.31300JE-Ol O. HOOOOE- C 1 0.0 0.500000 E 00 

3 J6 6 O. H8800E 02 O.3l2JOJE-OJ 0.3'OOOOE-Ol 0.0 0.5COOOOE Ct 
J 36 1 0.74340OE 02 O. 362COOE -OJ O.BOOOOE-Ol 0.0 0.500000E 00 
j 16 8 0.739300E 02 0.J61000E-Ol 0.390000E-Ol 0.0 0.500000E 00 

J ,6 ~ 0.128800E 02 C.3COOOJE-Ol 0.390000E-Ol 0.0 0.500000E CO 
3 36 lO 0.122200E 02 0.261coaE-02 0.3'0eOOE-Ol 0.0 0.500000E 00 

3 36 LL O.1L&OOOE 02 0.2HJOJE-Ol O. 390000E -0 1 0.0 0.500000E 00 
j 3_ l2 C.70210OE 02 O.24lQOJE-O! 0.3'0000e"-01 0.0 0.500000E 00 

1 3> l3 0.&96600E 02 0.393000E-02 O. 3'0000E- 01 0.0 0.500000 E 00 

1 36 l4 0.686100E 02 0.1600,)JE-Q2 0.390000E-Ol 0.0 0.50000OE 00 

J 16 15 0.680 lOOE 02 O. IHeOOE -02 0.390000E-Ol 0.0 0.500000E 00 



RESOLVEO RESONANCE OATA 

:·U.J ::j't) JP SEQ • F RE 5 G"N GMGM GMF SP IN 

) I. 16 o .613600E 02 a .110000E-02 o. 390CODE- 01 0.0 0.500000E 00 
) J6 17 O.662100E 02 C.13600JE-Ol o .390000E-01 0.0 0.500000E C C 
j )6 18 0.6"8200E 02 0.403CODE-0) 0.39000DE-01 0.0 0.500000E 00 
) )6 19 0.631900e 02 o .39100JE-0) o .39000DE-01 0.0 C.50000OE 00 
) 16 20 0.6Z510OE OZ e.269()OJE-0) 0.390000E-Ol 0.0 o .500000E 00 
) 11 1 o .612000E 02 0.289000E-0' O. 390000E- 01 0.0 0.500000E 00 
) J1 2 0.601600E 02 0.12100JE-oZ 0.390000e-Ol 0.0 0.50000DE OC 
1 11 3 0.59980OE 02 0.111tC100E-01 0.390000E-01 0.0 0.500000E 00 
) 11 4 0.591300E 02 0.900000E-0) 0.390000E- 01 0.0 0.500000E 00 
1 J1 5 C.58HODE 02 e ..... 500lE-0) o .39,)000 E-O 1 0.0 0.5eOOOOE 00 
) 11 6 0.558700E 02 00164000E-Ol 0.390eOOE-01 0.0 0.500000E 00 
} H 1 0.549)OOE 02 0.11000JE-0) 0.390000£-01 0.0 0.50000DE 00 
) 11 8 C.5455COE 02 0.19200 JE -02 0.390000E-01 0.0 0.500000E 00 
j 31 9 o .540200E 02 0.661000E-03 O. 39000DE- 01 0.0 0.500000E 00 
) 11 Ie 0.536000E 02 0.95200 JE-04 o .390000E-Ol 0.0 0.50000DE 00 
1 11 11 0.53030OE 02 C. H1eOOE-Ol 0.390000E-Ol 0.0 0.500000 E 00 
) 11 12 0.521100E 02 o .108000E-01 0.3'l000DE-01 0.0 0.500000E 00 
1 J1 13 C.51280DE 02 0.10100 JE-Ol J.390000E-01 0.0 0.500000E CC .... 
) 11 14 0.502000E OZ 0.106000E-01 0.390000E-01 0.0 0.500000E 00 '" ) J1 15 C.492900E 02 0.158,)0)£-0) o .310000E-01 0.0 0.50000DE CO 
3 II 16 C. "a550DE 02 0.46COOJE-0) 0.390000E-01 0.0 0.500000E 00 
3 3d I 0.411100E 02 0.398000E-01 O. 390000E- 01 0.0 0.500000E 00 
1 3d 2 0.453500E 02 0.114JO)f-ol 0.390000e-Ol 0.0 0.50000OE OC 
) )8 1 O.HllOOE 02 C.432000E-01 0.390000E-01 0.0 0.500000 E 00 
} Id 4 o .429500e 02 0.282000E-0' 0.390000E-01 0.0 0.500000E 00 
) 3t 5 0.415400E 02 C.25100lE-Ol 0.390000 E-01 0.0 0.500000E CO 
) H 6 0.412600e 02 0.109000E-Ol O.390000E-01 0.0 0.500000E 00 
1 3d 7 0.409500E 02 0.32000 lE -0 ) 0.390000E-Ol 0.0 0.500000E 00 
3 3d 8 C.40500OE 02 0.95500JE-0' 0.390000E-01 0.0 0.500000E 00 
) H 9 o .395000E 02 o .641000E-01 O. 390 GO oe- 01 0.0 0.500000E 00 
) )8 10 0.319300E 02 O.bi600 JE-O) 0.390000E-01 0.0 0.50000OE 00 
3 16 11 0.31550DE 02 C. 1~ 1000E -04 0.390000£ .. 01 0.0 0.500000E 00 
) 39 1 0.310300E 02 0.201000E-02 O. 39000DE- 01 0.0 0.500000E 00 
1 19 2 O.36t1CCE e2 0.84800 lE -01 0.390000E-01 0.0 0.500000E CO 
j 19 3 0.349900E 02 0.IOI000E-Ol O. HOOooe -01 0.0 0.500000E 00 
J 19 4 0.339400E 02 0·.18600 JE-O 2 0.390000E-01 0.0 0.50000OE CO 
j 19 5 C.33200OE 02 C.~8COOH-0) 0.390000 E-01 0.0 o .500000E 00 
1 H 6 o .324200E 02 O.14800~E-01 O. 390000E- 01 0.0 0.500000E 00 
I H 1 0.314900E 02 J .11400 JE -0 J 0.390000E-Ol 0.0 0.500000E CC 
) J9 8 0.310100E 02 0.808000E-O) 0.390000E-Ol 0.0 0.500000E 00 
j l} 9 o .301300E 02 0.54900~E-01 0.390000E- 01 0.0 0.5COOOOE 00 
3 H IC 0.293000E 02 0.13100JE-0) 0.390000E-Ol 0.0 0.500000E OC 



RESOLVED RESONANCE DATA 

:l • .) tio{) JP SEQ , F RE S G"N G"G" GMF. SP IN 

1 4J 1 0.287300E 02 0.IC900JE-02 0.390000E-Ol 0.0 0.500000E 00 
] 4J 2 0.273500E 02 O.52100JE-0) o .390000E-Ol 0.0 0.50000OE 00 
) 40 3 C.26150OE C2 0.16600JE-0! 0.3~OOOOE-Ol 0.0 0.500000E 00 
] 4) 4 o .262400E 02 0.410000E-04 O. 390aoOE- 01 0.0 0.500000E 00 
J 40 5 0.254100E 02 0.16100 H-J1 o .390000E-Ol 0.0 0.50000OE 00 
) 40 6 0.244500E 02 C.94COOOE-0) O.HOOOOE-Ol 0.0 0.500000E 00 
) 4J 7 0.227400 E 02 O.IHOOOE-Ol O. 39tCOOE- 01 0.0 0.500000E 00 
3 41 1 0.2260COE C2 0.52lJOJE-OJ J.390000E-Ol 0.0 0.500000E CC 
3 41 2 0.220100E 02 C.516COOE-04 0.390000E-Ol 0.0 0.500000 E 00 
J 41 3 0.218700E 02 O.IHOOH-O) o .390000E-Ol 0.0 0.5COOOOE oe 
) 41 4 e.21110OE 02 C.llCOOJE-O! 0.390000E-Ol 0.0 o .500000E 00 
3 H 5 o .209700E 02 0.458000:-0) O. 390000E- 01 0.0 0.500000E 00 
3 41 6 0.199100E 02 O.IHOOJE-Q) 0.390000E-Ol 0.0 0.50000OE CC 
) H 7 0.195]OOE 02 C.234000E-0 0.390000E-Ol 0.0 0.500000E 00 
J H a 0.181600E 02 0.59 7eoo E-04 O. 390000E- 01 0.0 0.500COOE 00 
) H q O. 118 700E 02 C.2Z800JE-01 o .42HOOE-Ol 0.0 0.500000E CC 
1 42 1 0.165800E 02 0.IHOOJE-03 0.360000E-Ol 0.0 0.500000E 00 

... 3 .2 2 0.162100E 02 0.55200)£-01 0.480000E-Ol 0.0 0.5COOOOE 00 ... ) 42 3 C.15400CE 02 0.13300 J'= -o! 0.440000£-01 0.0 o .500000E 00 
1 .2 4 0.151400E 02 0.973000E-04 0.390000£- 01 0.0 0.500000E 00 
3 43 I 0.131500E 02 J. HOOOH-Ol o .410000E-Ol 0.0 0.50000OE 00 
3 <3 2 0.12880OE 02 0.24(000E-02 0.360000£-01 0.0 0.500000E 00 
) 41 3 0.121200E 02 0.174000E-03 0.310COO£"01 0.0 0.500000£ 00 
3 43 4 0.1169CCE 02 C.I0600JE-0) 0.260000E-Ol 0.0 0.500000E OC 

3 41 5 0.112800E 02 0.285COOE-0 0.410000E-Ol 0.0 0.500000E 00 
) 43 6 0.108800E 02 0.(3200)E-0' o .390000E-Ol 0.0 0.500CODE CC 
3 44 1 0.1031 OOE C2 (.45COOJE-0) 0.490000E-Ol 0.0 0.500000E 00 
) 44 2 o .931000E 01 0.153000E-0; O. 39acoOE- 01 0.0 0.500000E 00 

3 44 3 0.817-100E 01 0.11800 )£-0 1 0.370000E-Ol 0.0 O.50000OE CC 
) .. 4 0.838000E 01 0.168tOOE-0; 0.390000E-Ol 0.0 0.500000E 00 
) ., 1 0.786000E 01 0.13100 JE-O 1 0.390000E-Ol 0.0 0.5tOOOOE 00 
1 45 2 C.707000E 01 0.7l80CH-C' o .400000 E-O 1 0.0 0.500000E CC 
3 ., 3 0.655000E 01 C.S68COOE-Ol 0.370000E-Ol 0.0 0.500000 E 00 
} ,6 1 0.5130uOE 01 0.31500JE-OJ 0.390000E-01 0.0 O.500000E 00 
) 4i 1 C.384COOE Cl 0.131000=:-0. O.4)OOOOE-Ol 0.0 o .500000E 00 
) 4a 2 0.342000E 01 0.287000E-03 o. 380000E- 01 0.0 0.500000E 00 
J 4d 3 C.314000E 01 J.11100 lE-Q. 0.320000E::Ol 0.0 0.50000OE CC 
1 ~ 1 1 0.174000E 01 t. HCOCuE -OJ 0.390000E-Ol 0.0 0.500000 E 00 
} ;2 1 o .136000E 01 0.111000E-02 0.430(OOE-H 0.0 0.500000E 00 

J ~) 1 C. ~8COOCE CO 0.14600JE-04 o .38uOOOE-01 0.0 0.500000E CO 



••••• UNRE SOLVED RES(hA~(E PAPHETERS ••••• 
(" D L,,iT FIRS T t-AVG G~NO GHGM GOOf SPH 

25 0.b70000E 00 C.llCO~~E-03 O. HOOOOE-Ol 0.0 0.500000 E 00 

THERMAL DATA 

.uLT .5 T AN(. AM2H lOla 'il5 24 3. !lU· 3. 000000 SIG-S • O.7l000E 01 

GROUP SI .io~'-' SIGMA-F 

55 O.ltjbTOOE )2 0.0 
5b 0.365'0JE J2 0.0 
57 O.HO'OOE JZ 0.0 
58 0.4Z6Z0JE J2 0.0 
59 0.1l9100E 02 0.0 
60 O.:!B200e 02 C.O 
61 O.HOIOlE J2 0.0 
62 o. !3Z;OOE C2 0.0 
b3 0.3481COE 02 0.0 
64 0.365jOOE J2 0.0 
65 C;38HCGE 02 C.O 
bb 0 •• 11520 JE J2 0.0 
67 0.4l8JOJE J2 0.0 
b8 O.It~'t~OOE J2 0.0 
b9 0.482Z0 JE )2 0.0 
70 C.511600E 02 0.0 
71 O.544cOOe J2 C.O 
12 0.58210H JZ 0.0 
13 0.6ZOSeGE 02 0.0 
74 0.6JOOOJE J2 0.0 
15 0.14410 JE )Z 0.0 
1b 0.82HCOE n \ 0.0 
77 o.nZ>OJE )2 0.0 
18 O.IOBCCE 03 0.0 
79 O.IZlIOOE )3 c. a 
80 O.l.tto.OJe J3 0.0 
81 0.IS2100E 113 0.0 
82 a .2'tlJO JE l3 0.0 
B 0.164'0 lE J3 0.0 
84 O. /3ZCOOE 03 0.0 



CURIUM-244 

liAS- ·Q62H. ~ASS.2H.9700 ~lL T. STANOARD.CH2H 

5MOOTH DAU 

CUO GROUP 5 (GPO S IGt SIGIN SIGF 51GPI 51GMJ 

I 0.283000E 01 0.685000E-Ol 1.126000E 00 o .262000E 01 o .250000E 01 0.424000E 01 
I ! 0.320000E 01 0.878000E-02 0.21800DE 00 0.2'>9000E 01 0.284000E 01 0.411000 E 01 
I 0.353000E 01 0.114000 E-O 1 ) .420000e 00 0.2"5000e 01 0.30900DE 01 C. 3~3CCOE 01 
I 4 0.3 J lCOCE 01 0.166000E-01 0.491000E 00 0.2"3000 E 01 o .315000E 01 0.318000E 01 
1 5 o .317000e 01 0.347000E-Ol 0.53000OE 00 0.2"000OE 01 O. ]01000E 01 0.366000e 01 
I t C.384000e 01 0.5HOOOE-Ol ) .5590JO E 00 0.230000E 01 0.295000e 01 C.~560COE 01 
1 1 o .390000e 01 C.462CCOE-01 0.653CODE 00 0.200000 E 01 0.278000e 01 o .349000E 01 
1 a 0.401000 E 01 0.39500JE-Ol J .623000E 00 0.18500DE 01 C.264COOE 01 0.343000E 01 
I 'l C.434000E 01 0.55BOOOE-Ol ).571000E 00 0.167000E 01 o .2510000E 01 0.339000e 01 
1 10 0.459000E 01 0.6Q 1000E-Ol 0.52BOOOE 00 0.158000e 01 0.240000E 01 0.335000E 01 
I I I 0.5C8000E 01 0.8]]000 E-ll 1.501000E 00 0.132000E 01 0.23000DE 01 C.312000E 01 
I 12 0.511COoe 01 O. llBOCOE 00 0.398000e 00 0.935000e 00 o .223000E 01 o .330000E 01 
I I J 0.645000E 01 0.136000E O'J 0.451000E 00 0.56400DE 00 0.214000E 01 0.329000E 01 

-"" I I' 0.113000e 01 O.1OBoooe 0) ).515000E 00 0,.348000e 00 0.206000E 01 0.3210COE 01 0-
1 I j O.71Boooe 01 O. 1560COE 00 G.59300DE 00 0.231000E 00 0.196000E 01 o .326000E 01 
1 16 0.851000 E 01 0.167000E 0) ).664000E 00 0.17200DE 00 C.183COIF 01 0.326000e 01 
1 II C.92HOOE 01 C.180000e uo 1.670000E 00 0.141000e 00 o .168000e 01 0.32500oe 01 
1 Id O.IOOOOOE 02 0.191000e 0) 0.55800oe 00 0.12,,000e 00 0.152000e 01 0.325000e 01 
I I~ 0.108000e 02 0.212000E 00 1.451000E 00 ' 0.119000e 00 0.13400OE 01 0.32'>000E 01 
I I) O.IHCODE 02 0.261000E 00 0.332000E 00 0.122000E 00 o .115000E 01 0.324000E 01 
I II O.lnOOOE 02 0.356000E 00 o .l11000E 00 0.14200DE 00 0.927000e 00 0.324000e 01 
1 12 0.142000E 02 0.4E4COOE 00 J .0 o .IHOOOE 00 0.651000£ 00 C.321000E 01 
1 U 0.l51000E 02 O. 5S 10 ceE (0 0.0 0.203000£ 00 0.421000E 00 0.123000E 01 
1 l> 0.161000E 02 0.131000E 0) ) .0 0.239000E CO 0.15400DE 00 0.323000E 01 
1 25 O. 10100DE C2 0.106cooe 01 J.O 0.101000£ 00 0.0 0.123000E 01 
1 I. 0.103000E 02 o .149000E 01 0.0 O. 2~7000£ 00 0.0 0.123000E 01 
1 , I 0.101000E 02 0.215000E Jl J .0 0.291000E 00 0.0 0.123000e 01 
I 26 0.IC1COOE 02 O. ~20COOE 01 0.0 0.292000E 00 0.0 0.121000E 01 
I II o .101000E 02 0.4B2000E 01 0.0 0.29200DE 00 O. a 0.323000E 01 
I 30 0.10]000E 02 0.127t00E 01 0.0 0.300000E 00 0.0 ( .1230CDE 01 
I II 0.103000E 02 0.112000E- 06 0.0 0."04000e-07 0.0 o .323000E 01 
I Il 0.103000E 02 0.2HOOOE-H 0.0 , O. 14000DE - 06 0.0 C.321000E 01 
1 ], C. 104000E 02 0.153COOE-01 0.0 0.353000 E-06 o .1l1000E-03 o .121000E 01 
I 1'0 0.106000E 02 0.941000E-ol 0.0 0.655000E-06 0.748000E-Ol 0.123000E 01 
1 l~ 0.IC8000E 02 0.166000E-02 0.0 0.122000E-05 0.130000E-02 C.323COOE Cl 



IIASs -Jbo2~~. MASS", L~ 1.9700 ~UL T. 5TANDARD.CH2H 

5~OOTH DATA 

(HD G"OUP S I'PO S IGe 51GI N 51Gf 51GPI 5IGNJ 

1 16 O.IICCOOE 02 O. <2 2000E - 01 0.0 0.225000 E-05 o .114000E-02 0.323000E 01 
I 1/ O.lllOOOE 02 O.161000E-Ol 0.0 0.415000E-05 0.208000e-02 C.32l000E 01 
1 Ie O. 112000E 02 0.309000e-0l 0.0 o .218000eo04 0.2140001;-02 c. n3000E 01 
I II 0.113000E 02 O. HOCOOE- 01 0.0 0.288000E-Ol 0.261000 E-02 o .323000E 01 
I U 0.1l4000E 02 0.b08000E-~l 0.0 O. 59 1000E- 01 0.288000E-02 O.323000E 01 
I 41 0.1l500oe C2 O. e14000E-Ol 0.0 O.81t2000E-03 0.108000E-02 0.323000E 01 
I ~2 o .115000E 02 o .110oooe- 0 I 0.0 O. 109000E-02 0.324000e-02 0.323000E 01 
1 , ! O.1l6000E 02 0.164000e-OI 0.0 0.141000e-02 0.336000E-02 0.323000E 01 
1 4. O.lHOOOE 02 0.2Z600oe-01 0.0 0.183000 eo02 0.145000 E-O 2 0.323000E 01 
I 10) 0.1l6000E 02 0.312000E-01 0.0 0.23100oe-02 C.352000e-02 0.323000E 01 
1 H O. II1000E 02 0.415000e-01 0.0 o .11l000E-02 0.3580001;-02 C.323000E 01 
I .1 0.111000E 01 0.614000e-01 0.0 0.411000eo02 0.362000 e-02 o .323000E 01 
I H 0.1l1000E 02 0.865000 e-o I 0.0 O. 562000E - 02 O. 366000E- 02 0.321000E 01 
1 .~ 0.51400oe 01 0.18500ae 01 0.0 0.335000E-OI 0.1800001;-0 I 0.32l00oe 01 
I i) 0.609000E 01 O. 110000E 0 I 0.0 0. 344000E-OI 0.203000e-01 0.121000E 01 .. 1 ! I 0.6l2000E 01 0.166000E Jl 0.0 0.185000e-01 0.210000E-Ol O.3210cae CI 

" 1 52 O.t49Coae 01 O. Illoooe 01 0.0 0.451000eoOl o .215000eoOl 0.121000E 01 
I 51 O.661000E 01 0.18l000E 01 0.0 0.555000E-Ol 0.219000E-Ol 0.321000E 01 
1 !4 C.668000E 01 0.194000E 01 0.0 o .b18000EoO 1 0.2210001;-01 C.32300OE 01 



RESOLVED RESONANCE DATA 

C'RO r.~OUP SEQ , E RE S G~N G~G" G~F Sf IN 

j Ll I 0.520600E 03 0.40200 J E-O I o .28DOOOE-Ol O.16l000E-02 O.lOOOODE 01 

3 3<l 2 C.511100E 03 0.123000E OJ O. HOOOOE-Ol O.220000E-03 o .IOOOOOE 01 
J J.J 3 o .492100E 03 0.614C00E-0 I O. 330000E- 01 0.420000E-03 O.IOOOOOE 01 

3 30 4 0.489200E 03 O.22100JE-DI 0.2JOOOOE-Ol 0.210000E-03 O. 100000E CI 

3 3 ) 5 0.4HIOOE 03 C.~~3000E-OI 0.460000E-OI 0.280000 E -02 O.IOOOOOE 01 

J Jl I 0.443700 E 03 0.674000E-0 I O.410000E-OI 0.100000E-02 O.IOOOOOE 01 

3 ~ I 2 0.426900E 03 C.20700H-OI 0.190000 E-OI 0.180000E-03 O.looeOOE CI 

J II 3 O.420600E 03 C.1230COE 00 O.J3000DE-OI 0.850000E-03 O.IOOOOOE 01 

J H 4 0.414000E 03 J .214JOJ E-O I o .350000E-OI 0.210000E-03 O.IOOOOOE 01 

1 II 5 O. 3~760CE 03 0.179JOJE-OI O.HODOOE-OI 0.700000 E-03 o .IOOOOOE 01 
j II 6 o .386300E 03 0.26100JE-OI O. 300000E- 01 0.900000E-03 O.IOOOOOE 01 

3 II 1 0.364600E 03 O.6110JJE-02 0.390000E-OI 0.220000E-02 O.IOOOOOE CI 

3 ~ I 8 C.361800E 03 0.22800JE-OI 0.410000E-Ol 0.138000E-02 O.lOOOOOE 01 
j H 9 0.353100E 03 0.1l7000E 00 0.350COOE- 01 0.122000E-02 O. 100000E 01 
J ~ I 10 0.3436COE 03 C.4HOOJE-OI <l.3JOOOOE-01 o .800000 E-O 3 O.IOOOOOE Cl 
j II 11 0.329500E 03 0.H3COOE-Ol 0.450000E-OI 0.410000E-03 0.100000 E 01 
j H 12 0.31 H'OOE 03 0.60600 JE-O 2 0.35000 OE- 01 O. Z80000E-03 O.IOOOOOE CI 

.,. 3 32 I 0.27420OE C3 O. 215COO" -01 O. HOOOOE-Ol 0.390000 E-D3 o .100000E 01 

00 ) )2 2 0.2H800E 03 O.ll4COO~-OI 0.400CODE-Ol 0.920000E-03 O.IOOOOOE 01 

3 32 3 0.24Z700E 03 0.12900JE-D1 O.300000E-OI 0.220000E-02 O.IOOOOOE Cl 
1 32 4 C.234500E 03 0.398COOE-CI 0.410000E-Ol 0.850000E-03 O.lOOOOOE 01 
) 32 5 0.230700E 03 0.150000E-OI 0.50000DE-Ol 0.500000E-03 O.HOOOOE 01 

1 ]I 6 O. Z22100E 03 C.41400 H-Ol o .5HOOOe.-01 o .180000E-02 O.IOOOOOE 01 

1 32 7 0.209800E 03 c.H 1000E-01 O. HOOOOE -01 0.480000E-03 O.IOOOOOE 01 
j 31 B 0.197000E 03 0.32300 JE-H 0.500000E-Ol 0.lHOOOe-02 C. 100000E 01 

3 32 9 C.18160DE 03 C. 81600JE -O! 0.3+0000E-Ol 0.184000E-02 o .100000E 01 
) n 10 0.171300E 03 0.30l000E-0' 0.340000E-Ol 0.11 7000E-02 O.lOOOOOE 01 

3 33 1 0.U9200E 03 O.236Q00E-02 o .300aOOE-01 0.21ooaOE-02 O.loooaOE 01 

3 33 2 C.13290OE a3 0.1l5000E-01 0.400000E-01 o .16l000 E-D2 O.laOOOOE al 
j 35 I 0.96100aE 02 O.617000E-0' 0.51000DE-Ol 0.213000E-02 O.lOOOOOE 01 

J J5 2 a.8605COE C2 a.256000E -Dl C.300000E-Ol a .5l00aoe-03 O.looooaE Cl 
1 ), I 0.700500E 02 0.653000E-0) O.lOOOOOE-Ol 0.170000E-02 O.IOOOOOE 01 

1 11 1 0.528000E a2 a .6l000H-0 3 a .HoaOOE-Ol 0.160000E-02 O.lOOOOOE 01 

3 ]9 1 O. 350000E 02 0.31900 JE -02 O.23aoaOE-Ol 0.157000E-oZ O.lOOOOOE 01 

3 4J I o .228200E 02 0.855000E-OJ O. HOOOOE-Ol 0.350aOOE-02 O.lOOOOOE 01 

3 H I 0.167800E 02 0.188000 E -D 1 o .310aOOE-al 0.140000E-az O. 100000E 01 

3 45 1 C.7670aOE al c. ~4CDoaE-02 0.32000DE'-01 0.450000E-03 O.lOOOOOE 01 



THER~Al DATA 

"",Jl T .$T4M:.CJIIZ44 10_' 96<44. NlJa 3.230000 SIG-S • 0.69900E 01 

GROUP SI ,;,..-" SIGHA-F 

55 O.llHOJE H O. 7lHOOE-0 1 
56 0. l3HCOE 01 0.849400E-Ol 
57 0.2H500E 01 0.10010oe 00 
58 O.laO.O~E Jl o .117300E 00 
59 O. ](9200E Cl 0.135700£ 00 
60 0.H910JE Jl 0.15510oe 00 
H O.31ZJO~£ Jl 0.175100£ 00 
62 0.4C5~00E 01 0.19670oe 00 
bl O .... OJOJE Jl 0.l1800OE 00 
64 0.415100E 01 0.239300 E 00 
65 0.509500E H 0.26070oe 00 
66 O.5>7IOOE Jl o .l81100£ 00 
67 0. 51UCOE Jl 0.107700£ 00 
68 0.632100E 01 0.H150oe 00 
69 0.61800JE Jl 0.160100£ 00 
70 O.THleoe 01 O. ]88~OOE 00 ... 
Tl 0.11810 JE 11 0.41970oe 00 to 
72 0.819;0)E Jl 0.455100E 00 
73 0.910300E 01 C.496200E 00 
7. 0.9H!OJE H 0.544600E 00 
75 0.lC9500E Cl 0~60l500E 00 
16 0.12 HOOE Ol 0.6Ul0GE 00 
17 O.lJHOOE Jl o .161100E 00 
78 O.lHIOOE Ol 0.814l00E 00 
19 o .1H'0~E J2 0.10250oe 01 
80 0.2112ClE 12 0.ll3800E 01 
81 0.218300E J2 0.15600OE 01 
82 o .116ZC JE II ,0.l11200E 01 
83 O. 5~COCOE 02 0.331600E 01 
84 0.118200E H O. J11500e 01 



CURIUM-245 

ll~S.a ~62ft'. MlSS·24Z.9000 MIL T .STA~O~~a.;MZ45 

SMOOTH CAfl 

CARD ';Ii aup S IGPO S I GC SIGIN SIGF SIGPI S IGNU 

I 0.3CCCCOE 01 O. BCOOCOE-OJ 0.0 0.3B8000 E 01 0.0 0.435000E 01 , 2 O.HOOOOE 01 0.1l0000E-0l 0.0 0.33500OE 01 0.0 C.411000E 01 
I C. l60000E 01 C.15CCOOE-H J .0 0.Z9/o000E 01 0.0 C.39100OE 01 
I " 0.370000E 01 O. 2ZCOCOE- 02 0.0 0.30Z000E 01 0.0 a .31l000E 01 
I 5 O. l80000E 01 0.330000E-02 J .0 0.320000E 01 0.0 0.365000E 01 
I 6 C. 190000E Cl C.48COOOE-OZ 0.0 0.330000E 01 0.0 0.356000E 01 
I , 0.400000E 01 0.1l0000E-02 0.0 0.336000E 01 0.0 0.349000E 01 

I E O.420000E 01 0.101000 E-Ol J .0 0.315000E 01 0.0 C. 3~30COE 01 
I <; O.44COOOE 01 0.149COOE-OI o. a 0.Z91000E 01 0.0 0.339000E 01 
I IQ o .460000E 01 0.228000E-OI 0.0 0.27BOOOE 01 0.0 0.331000E 01 

I I I O. SOOOOOE 01 0.316000E-OI J .0 o .210000E 01 0.0 C.336COOE CI 
I 12 0.550000E 01 O. H 1000E- 01 C.O 0.Z10000E 01 0.0 o .B5000E 01 
I 11 0.680000E 01 0.,10000E-Ol J .0 O. Z10000E 01 0.0 0.334000E 01 

U> I " C.15COOOE 01 C. 681 OCOE-OI J.O Q.2bBOOOE 01 0.0 0.33300OE 01 
a I U 0.830000E 01 O. H 1000E- 0 I 0.0 O.Z6l000E 01 0.0 0.333000E 01 

I It C.900000E 01 0.889000E-OI J.O 0.Zbl000E 01 0.0 c. :JZOOOE CI 
I I 1 C.9'OOOOE 01 0.935000E-OI G.O O.ZBOOOOE 01 0.0 0.33Z000E 01 
I I i O.IOOOOOE OZ 0.9,5000e-01 0.0 O. ZBbOOOE 01 0.0 C.l3Z000E 01 

I U O. 100000E OZ C. S68000E-OI J .0 o .Z91000E 01 0.0 C.33100OE 01 
I 20 0.100000E OZ C.IOCGOOE 00 0.0 O. Z98000E 01 0.0 a .331000E 01 

I 21 O.IOOOOOE OZ 0.146000 E OJ J .0 0.30'l00OE 01 O. C 0.330000E 01 
I 22 C.ICCOOOE OZ o.z.eOOOE OJ 0.0 0.30'0000E 01 0.0 0.33000OE 01 

I 11 O.IOOOOOE OZ 0.11Z000E 00 0.0 O. znooOE 01 0.0 0.330000E 01 

I 24 C.IGOOOOE OZ 0.356000E OJ J .0 0.299000E 01 0.0 O.330000E 01 
I 25 0.100000E OZ 0.H90GCE CO 0.0 0.34BOOOE 01 0.0 0.330000E 01 

I 2'> O.IOOOOOE OZ 0.514000E 00 0.0 O.HOOOOE 01 0.0 0.330000E 01 

I 21 O.IOOOOOE OZ C.18BOOOE OJ J.O o .,91000E 01 0.0 C.3300CCE 01 

I 2i O.IOOOOOE OZ 0.IOI000E 01 c.o 0.160000E 01 0.0 0.330000E 01 

I H 0.100000E OZ O.llOOOOE 01 J .0 0.973000E 01 0.0 0.330000E 01 

I 1J O.ICCOOOE OZ 0.16l000E 01 J.O 0.IZ5000E OZ 0.0 0.330000E 01 
I II O.IOIOOOE 02 0.216000E 01 0.0 0.16Z00ce 02 0.0 O.BOOOOE 01 

I 12 C.I0I000E 02 0.215000E 01 J.O 0.2ObOOOE OZ 0.0 C.3300COE 01 

I 3l 0.102000E 02 0.:3 ~OOOE 01 C.O 0.249000E OZ 0.0 O. DOOOOE 01 

I H 0.102000E 02 0.315000E 01 0.0 0.28100OE OZ 0.0 C.330000E 01 

1 1! C. I03000E OZ 0.42,COOE 01 J.O o .319000E OZ 0.0 C.33000OE Cl 



'" -

Il~S.a '1('2'15. M,6SS=242.9000 MIL r.SUNO~RO.;M245 

ORO ';11 OUP 

1 ), 

1 11 
1 H 
I H 
I .0 
1 H 
I 4l 
1 ~3 

1 44 
I ~5 

1 H 
I H 
1 43 
1 H 
I ;) 
I ~ 1 
I i2 
1 51 
I H 

"4~D G~alJP seQ i 

3 
3 
) 

I 
1 
I 

SMOOTH CAH 

S 1 GPO S IGC SIGIN SIGF SIGPI SIGNU 

o .10~000E 02 C.~82CCOE 01 0.0 
0.I04000E 02 0.546000 E 01 J .0 
O. IC~COOE 02 C.619000E 01 J.O 
0.105000 E 02 0.101000E 01 0.0 
0.IC5000E 02 0.794000E 01 1.0 
0.le6000E 02 O. e99tcOE 01 0.0 
0.107000 E 02 0.102000E 02 0.0 
O.IIOOOOE 02 0.116000E Ol J .0 
0.114000E 02 O.tOCOOOE 01 C.O 
O.lllOOOE 02 0.6dOOOO E 01 J .0 
O. 115000E 02 C.71l00OE 01 0.0 
0.112000E 02 0.873000E 01 0.0 
0.906000E 01 0.988000E Jl J.O 
O.IOIOOOE 02 O. 112000E 02 C.O 
0.108000E 02 O.IHOOOE 02 0.0 
C.900000E 01 0.1520tOE n J .0 
0.969000E 01 O.ll1tCOE 02 c.o 
O.IOIOOOE 02 0.21l000E 02 J .0 
O. IC4000E C2 0.2610COE 02 0.0 

HSOlVEO RESONANCE OATA 

F OE S GMN 

0.9ll000E 01 
0.47000QE 01 
0.19l000E 01 

0.12l00lE·Jj 
0.195000E-02 
0.238GOOE-0) 

0.361000E 02 0.0 
0.409000E C2 0.0 
0.464000E 02 0.0 
0.52600OE 02 0.0 
0.596000E 02 0.0 
0.67S000E 02 0.0 
0.l6600OE 02 0.0 
o .86l000E 02 0.0 
0.45000OE 02 0.0 
0.510000E 02 0.0 
0.5 l8000E 02 0.0 
0.65S00OE 02 0.0 
O.HIOOOE 02 0.0 
0.842000E 02 0.0 
0.98000OE 02 O. a 
O.lllOOOE 03 0.0 
O.llIOOOE 03 0.0 
0.155000E 03 0.0 
0.l88000E 03 0.0 

IiMGM G~F 

0.400000E-OI 
0.400000E-OI 
0.400COOf-01 

O.llOOOOE 00 
0.350000E 00 
0.230000E 00 

o .HOOOOE 
O. nOOOOE 
O. HOOOOE 
0.330000e 
O. BOOOoe 
0.330000E 
0.330000E 
e.33COCOE 
O.HOOOOE 
0.330000E 
O.BOOOOE 
0.330000E 
C. BeceOE 
0.330000E 
O.llOOOOE 
O. BOOOOE 
O.llOOOOE 
0.3l0000E 
0.330000E 

SPIN 

O. SOOOOOE CO 
0.500000E 00 
0.500000E 00 

01 
01 
01 
01 
CI 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



THER~Al DATA 

"Ul T .ST .ND.(H2~5 (0.· 96245. NU- J.299999 SIG-S - O.lOOOOE 02 

GROUP 51 i".-.t S ICMl-f 

55 0.2",~20JE J] 0.21930OE 03 
56 0.2B~00OE JJ 0.24",600E OJ 
57 0 •. ;3160OE C3 0.2E600OE OJ 
58 O.JBdJOOE 13 0.333500E 03 
59 O.4,4100e J3 0.JB9JOOE 03 
60 0.5'BlOOE J3 0.45210OE 03 
61 0.60910lE J3 o .520900E 03 
62 O. 6~HOCE OJ 0.594",00E 03 
63 0.1d6 SOOE 03 O.61l10OE 03 
6~ 0.81910JE J3 0.150300E 03 
65 O. ~679COE 03 0.824900E OJ 
66 o .IOHOCE )4 0.'1l710OE 03 
67 O.lIBdOJE J4 O.lOllOOE 04 
68 0.130 WOE 04 O.llllOOE 04 
69 0.14 HOOE J4 0.121800e 04 

c.n 70 0.156100E C4 0.lJ2900E 04 
tv 71 0.1105£JOE 04 0.14490OE 04 

72 O. U6l0JE J4 o .U8800E 04 
73 0.2t580OE 04 0.IH800E 04 
14 0.22800JE H 0.19170OE 04 
75 0.254'(OE J4 Q .2 16 100E 04 
76 0.2862COE 0'0 C.243100E 04 
11 0.3Z600c)E l'o o .277000E 04 
78 0.316900E t4 0.J19900E 04 
19 0.4H 100E 0'0 0.J1680OE 04 
80 0.5H.OOE J4 0.U6100E 04 
81 0.61620OE 0", 0.513600E 04 
82 0.906100E lit 0.16860OE 04 
n 0.B6100e 05 0.1l5900e 05 
84 0.21S300E 05 0.23J50OE 05 



CURIUM-246 

IllS'" 90l46. MASS. 24 3.Q500 Mil. I. STA"OUO.~MHb 

S'GCTH CATA 

: .. ~a G AOU P S I GPO SIGC SIGI N SIGF SIGPI S IGIOJ 

I I C.28QCOOE 01 C. C )."11000E-OI 0.258000E 01 0.255000E 01 0.48800OE 01 
I 2 O.It~3000E 01 O.C O. 39"00OE 00 0.234000E 01 0.385000E 01 0.479000E 01 
I 0."15000E 01 0.1850JOE-OJ ) .83500vE 00 o .I~ 5000E 01 0.H600OE 01 C.4540COE 01 
I , 0.4HCOCE 01 0.IISOOOE-02 O. S81000E 00 0.IS9000E 01 0."05000 E 01 0.430000E 01 
I o .445000E 01 o .416000E-02 a .10 1000E 01 0.19000OE 01 0.362000E 01 0.412000E 01 
I f G. 3~5COOE 01 O.IHOOOE-Ol ) .11bOOO E 0 I o .19S000E 01 0.304000E 01 C.39S00OE 01 
I 1 0.351000E 01 0.2SCCCOE-Ol O.IZIOOOE 01 0.201000E 01 0.250000E 01 o .lS1000E 01 
I ~ O. B8000E 01 o .30l000 E- H ).1l1000E 01 O. IS5000E 01 C.21900OE 01 0.37S000E 01 
I 9 O. HeCOOE CI 0.416COOE-OI J.IHOOOE 01 0.151000E 01 0.215000E 01 0.37200OE 01 
I I ) 0.439000E 01 0.bI6000E-01 O. 102000E 01 0.91l000E 00 0.229000E 01 0.3bbOOOE 01 
I I I 0.561000E 01 0.815000 E-O I ) .S30000E 00 O.lIOOOOE 00 0.25600OE 01 0.362000E 01 
I I, C.fE400OE 01 0.tS3~~9E-01 O.1l0000E 00 0.933999E-DI o .264000 E 0 I 0.359000E 01 
I Ii 0.lS2000E 01 o .e96000E-0 I 0.69000OE 00 0.294000E-OI 0.260000E 01 O.351000E 01 <n 
I I' 0.S65000E 01 O. S99000E-OI ) .154000 E 00 o .105000 E-O 1 0.Z50000E 01 C.35500OE 01 '" I I, 0.946000E 01 o. en ~9CJqE- OL O. S4SCOOE 00 0.42S000 E-DZ 0.B8000E 01 o .153000E 01 
I I , 0.102000E 02 O.IOIOOOE JJ J.910000E 00 O. 220000E- 02 O.22000OE 01 0.352000E 01 
I 11 C. ICSOOOE 02 e.115ceOEOO ).10300IlE 01 0.135000 E-D2 0.196000E 0 I o .35100OE 01 
I I. 0.113000E 02 0.LJ2000E OJ 0.92200OE 00 0.894000E-03 0.112000E 01 0.351000 E 01 
I IS 0.119000E 02 O.IHOOOE 0) ).S24000E 00 o .U4000E-Ol 0.141000E 01 e.35COCOE 01 
I 1) O.I23eOOE 02 0.16S0COE 00 0.b91000E 00 0.525000 E-03 0.123000E 01 0.149000E 01 
I n o .129000E 02 0.199000 E 00 a.3Q9000E 00 '0.461000E-03 0.94400OE CO 0.349000E 01 
I 2, 0.136000E 02 0.25bCCOE OJ ) .0 0.IOSOOOE-D3 0.621000E OC C.34900OE 01 
I !I o .131000E 02 0.326CCOE 00 C.O 0.0 o .36S000E 00 0.34S000E 01 
I ~+ 0.131000E 02 0.4J4000E 0) J .0 0.52S000E-c] 0.121000E 00 0.3"SOOOE 01 
I 2~ O. 1l0eoOE 02 0.496ceOE OJ J.O 0."42000E-OZ 0.303000£00 I 0.34800OE 01 
I " ., o .113000E 02 0.660000E OJ 0.0 0.6S"OOOE-OZ 0.311000E-OI 0.3"SOOOE 01 
I 21 0.1l5000E 02 0.92JOOOE 0) J.O 0.105000E-OI 0.31S000E-OI C.34S0COE 01 
I 2e O.IISOOOE 02 O.IHeCOE 01 0.0 0.161000E-OI o .3Z5000 E-O I 0.3~SOOOE 01 
I 19 0.121000E 02 O.lHOOOE 01 0.0 0.243000E-Ol 0.33]000E-Ol 0.3"SOOOE 01 
I 30 0.124000E 02 0.281000E 01 J.O o .3650aOE-01 O. H 1000E- 0 1 C. 3~SOCOE 01 
I 11 o .136000E 02 OolISC'OE 01 C.O 0.151000E-DI o .314000E-D I 0.34S000E 01 
I H 0.105000E 02 0.0 J .0 0.0 C.290000E-OI 0.348000E 01 
I J ~ 0.IC5COOE 02 e. C J.O 0.0 0.290000 £00 1 0.34800OE 01 
I H 0.109000E 02 O.C J.O 0.0 O.lOOOOOE-OI 0.348000E 01 
I 35 0.25000aE 02 0.0 ).0 0.0 O. 6S8000E- 0 I O.3480CCE CI 



IlI.S.1; 9blltb. MASS: 24 3.fij500 Mu.. I. STANO~RO.i;M2't6 

S~GCTH OATA 

CARD G'oo p S I GPO S I GC SIGI N SIGF SIGPI S 16M] 

I 16 O.f!IOOOE Cl 0.0 C.O 0.0 o .234000E-0 1 0.3~8000E 01 
I 17 0.936000E 01 0.0 0.0 O. t 0.25eOOOE-el 0.34BOOOE 01 
I 1E C. S56000E 01 0.0 ) .0 0.0 0.263000E-Cl t. HBOOOE 01 
I H 0.915000E 01 0.0 0.0 0.0 0.269000E-Ol 0.H8000E 01 
I ,) 0.995000 E 01 0.0 ).0 0.0 0.214000E-01 0.3~8000E 01 
I H 0.102tOOE 02 c. t J.O 0.0 0.280000E-0 I 0.H8000E 01 
I 'ol 0.106000E 02 0.0 J.O 0.0 0.292000E-OI O.HeOOOE 01 
I • l c.nOOOOE 01 0.0 J .0 0.0 0.267000E-Ol C.34eoeOF 01 
I H C.99900OF 01 c. C 0.0 0.0 o .275000E-0 1 O. HBOOOE 01 
I ,.j 0.103000 E 02 0.0 0.0 0.0 0.2e3000E-01 0.348000E 01 
I H 0.106000E 02 0.0 l.O 0.0 O. 292000E-0 I 0.34BOOOE 01 
I ., 0.IZ700OE OZ 0.0 c. a 0.0 o .351000E-Ol o .HeOOOE 01 
I H O.B74000E 01 0.0 ) .0 0.0 o. ZHOOOE-el c. HBOOOE 01 
I 49 c. S26000E 01 c. C l.O 0.0 0.Z55000E-0 1 0.34800OE 01 
I j) 0.935000E 01 0.0 0.0 0.0 0.257000E-01 0.H8000E 01 
I 51 C.9HOOOE 01 0.0 J.O 0.0 0.260000E-CI C.348CCOE 01 

~ 
I 52 C.S4SCODE 01 O. C C.O 0.0 o .Z6 1000 E-O I 0.H8000E 01 ..,. 
I jJ o .953000E 01 0.0 0.0 0.0 O. Z620COE-01 t.348000E 01 
I !4 e.956000F 01 0.0 ) .0 0.0 0.Z63000E-CI C.34BOOOE 01 

~EsalVEO ~EsaNANCE DATA 

:4~J :;{] JP SEQ • E ~E 5 G~N G~G~ GMF SPIN 

J H I 0.381100E 03 0.1I700JE 0) o .310000E- 01 0.IBOOOOE-02 O.IOOOODE CI 
] II 2 0.313400E 03 0.24BOO lE -01 0.] IOOOOE-OI 0.150000 E-oZ 0.100000E 01 
j H 3 0.Z8B200E 03 0.594000:-0 I 0.31000DE-01 0.310000E-03 0.100000E 01 
3 II 4 0.21B300E 03 O.llIJOJE-ol O. HOOOOE-Ol O.llOOOOE-OZ O. 100000E Cl 
1 ,. I C.250l00E 03 O. S14000E-Cl 0.310000E-Ol 0.3eOOOOE-03 O.IOOOOOE 01 
j H I o .158l00E 03 o .ZB9000E-0 I 0.310000E- 01 0.HOOOOE-03 O. I eOCOOE Cl 
] l! I 0.919100E OZ 0.15900 JE-ol o .310000E-OI o .l10000E-OJ 0.100000E el 
] Jj 2 0.846Z00E OZ 0.Z61eOOE-OI O. 3l0000E.~01 0.100000E-OJ O.IOOOOOE 01 
] 42 I 0.153]00E 02 O.54BOOJE-OJ J .310000E- 0 I 0.4BOOCOE-C] O.IOOOOOE 01 
] 41 1 0.4]l00CE 01 0.33200 JE -0 J o. ]lOOOOE-OI 0.167000E-G2 O.lOOOOOE 01 



THERMAL DATA 

JllJl T. STAtiD.CM24b 10.s 96l .. 6. NUs 3.480000 SIG-S • 0.10466E 02 

GROUP > IG~A-A SIGMA-F 

55 O. 3H ~C OE OJ 0.160800E-Ol 
56 0.36 ~ 30 OE 00 0.112900E-Ol 
51 0.315,0 JE ~O 0.181800E-Ol 
58 0.410/COE 00 0.193100E-Ol 
59 0.4400(OE 00 C. 20HOOE- 01 
60 0.4IHO~E JO o .221300E-0 1 
61 0.5t8000E ('0 0.237500E-Ol 
62 O.545;OOE lO 0.2H800E-Ol 
H C.58HOOE JO 0.212100E-Ol 
64 0.6244CCE 00 0.291100E-01 
65 o .6>47JJE JO 0.309100E-Ol 
66 O. 1t 8bCOE )0 0.330000E-Ol 
61 0.156100E 00 0.152000E- 01 
68 0.80HOJE lO 0.375100E-Ol 
69 0.861600E 00 0.400800E-Ol 

'" 
10 0.918800e 00 C. 421300E- 0 1 

'" 11 C.98H~JE )0 o .456300E-0 1 
72 0.lt54COE 01 0.489900E-Ol 
13 O.llHOlE Jl 0.529300E-Ol 
14 0.12HOJE Jl o .515900E-Ol 
15 0.1l6000E 01 0.631900E-Ol 
16 O. HHO lE Jl o .100100£-0 1 
17 (.169400E Jl 0.186100E-Ol 
18 0.IB300E 01 C.891599E-Ol 
79 0.225200E 01 o .104600E 00 
80 0.2HOCQE 01 0.125300E 00 
81 0.3J1LOJE II O.t 5t500E 00 
82 0.44~200E Jl o .208500E 00 
83 0.613500E 01 0.31260OE 00 
84 0.114600E l2 0.625000E 00 



CURIUM-247 

III S' ~':)l.'. .'55 -24".9500 .UlT.ST'~C.~t.Ci2'" 

SMOOTH c. TA 

':IHJ .:;{ h.1l SIGPO SIGe SIGIN SIGF SIGP I SIGNU 

1 1 o .IQOOOO E 02 0.0 J.O 0.0 0.825000e 01 0.538000E 01 
1 2 c. I cooooe 02 0.0 1.0 0.0 0.82~00OE 01 C.4nocoe 01 
I J o .IOOOOOE 02 O. C O. a 0.0 o .814000E 01 o .461000E 01 
1 • O.IOOOOOE 02 0.0 J.O 0.0 0.166000E 01 0.443000E 01 
1 O.IOOCOOE C2 O. C J.J 0.0 o .112000E 01 0.424000E 01 
1 O.IOOOOOE 02 O.C C.O 0.0 0.610000E 01 a .409000E 01 
1 I C.I COOOOE 02 0.0 1.0 0.103000E 01 C.63900OE CI o. ~c;l80COE CI 
1 E C.l00COOE C2 C. C ).0 0.305000E 01 o .626000E 01 0.389000E 01 
1 I o .IOOOOOE 02 0.0 0.0 0.265000E 01 0.616000e 01 0.382000F 01 
1 10 O. 100000E 02 0.0 1.0 0.226000E 01 0.55000OE 01 C.311CCOE CI 
I 11 O.IOOOOOF 02 O. C 0.0 0.225000E 01 o .312000E 01 O .. 313000E 01 
I II O.DOOOOE 02 0.0 0.0 0.22500OE 01 0.229000E 01 0.369aOOE 01 
I 1 J C.ICCOOOE 02 O. C ) .0 o .225000E 01 0.141000e 01 C. 361000~ 01 on 
1 I, o .IOOOOOE 02 O.C O. a 0.2Z5000E 01 O.llZOOOE 01 0.365000E 01 a-
1 15 O.IOOOOOE 02 0.0 ) .0 0.225000E 01 0.84300OE 00 0.3BOCOE CI 
1 16 C .100COOE CZ O. C J. J 0.225000 E 01 o .628000E 00 0.362000f 01 
I I T 0.100000 E 02 0.0 0.0 0.22500OE 01 0."61000E 00 0.361000f 01 
I IS O. I CCOOOE 02 0.0 ).0 0.225000E 01 0.3l100OE 00 C.36ICOOE 01 
1 II O. lUOOOOE 02 O. C 0.0 0.225000E 01 0.2l0000E 00 0.l60000E 01 
1 ! J a.IOOOOOE 02 0.0 0.0 0.22500OE 01 0.15100OE 00 0.360000e 01 
I 2 1 O.lCOCOOE CZ O. C J.O 0.225000 E 01 o .681000e- 0 I C.35900OE 01 
1 22 O.IOOOOOE 02 O.C c. a 0.225000e 01 0.IOIOOOE-G2 o .359000E 01 
I 2J C.ICCOOOE 02 0.0 ) .0 0.2HOOOE 01 0.0 O. l58000E 01 
J 24 C.ICCCOOE 02 0.458000E-OI J.O 0.2HOOOE 01 0.0 0.358000E 01 
I l5 a .IOOOOOE 02 0.0 0.0 0.0 0.0 0.358000e 01 
I l6 O.IOOOOOE 02 0.0 ).0 0.0 0.0 0.3580COE CI 
1 n a .!oooooe 02 o. C c. a 0.0 0.0 0.358000E 01 
I !3 0.100000 E 0< 0.0 0.0 0.0 0.0 0.358000E 01 
1 2" O. ICCCOOE 02 C. C J .0 0.0 0.0 C.35800OE 01 
1 II O.IOOOOOE 02 O.C 0.0 0.0 0.0 o .358000e 01 
I II O.IOOOOOE 02 0.0 J .0 0.0 O.C C.358000e 01 
I 32 O.ICOCOOE 02 O. C ).0 0.0 0.0 0.35800OE 01 
I H O.IOOOOOE 02 0.0 0.0 0.0 0.0 0.358000E 01 
I 34 C.!COOOOE 02 0.0 1.0 0.0 0.0 O. l58000E CI 
1 3~ O.tCOOOOE 02 O. a O. a 0.0 0.0 0.358000E 01 



1£ 'S'" ~':)l.l. .'55 -H4."500 ~UlT.ST'~C'RC.C4241 

SMOOTH CHA 

; "J ;..,ll..iJ SIGPO SIGC SIGIN SIGF SIGP I SIGNU 

I JI> O.IOOOOOE 02 0.0 0.1l 0.0 0.0 0.358000E 01 
I 3 J O.IOOOOOE 02 O.IHOOOE-OJ J.O o .110000 E-O 3 0.0 C.35S00OE 01 
I H O.IOOOOOE 02 0.2C~000E-C3 C.O 0.2040 OOE -03 0.0 0.358000E 01 
I H O.IOOOOOE 02 0.384000E-03 l.O O. 316000E- C3 0.0 C.358000E 01 
1 4l C. ICCOOOE 02 C.1C2CCOE-03 l.O o .687000E-D3 0.0 0.35800OE 01 
I H O.IOOOOOE 02 o .128000E-02 0.0 0.125000E-02 0.0 0.358000E 01 
1 42 O.IOOOOOE OZ 0.Z31000E-Ol l.O 0.225000E-02 0.0 0.35BOCOE CI 
1 4 ! O.IOOOOOE 02 0.413000E-02 0.0 0.404000e-D2 0.0 0.358000E 01 
I H 0.100000 E OZ 0.130000E-02 0.0 0.714000E-02 0.0 C.358000E 01 
1 4~ O. 10 1000E 02 0.ll8000E-vl l.J 0.125000e-01 0.0 C.35800OE 01 
I 410 O.IOIOOOE 02 0., 19000E- 01 0.0 0.215000E-OI 0.0 0.358000E 01 
I +1 O.IOIOOOE OZ O.llOOOOE-OI l.O 0.36Z000E-OI 0.0 O.358000E 01 
1 48 0.10100OE 02 0.611000E-OI J.O 0.598000e-ol 0.0 0.35800OE 01 
I .. O.IOIOOOE 02 0.~85000E-OI 0.0 O. ~64000E-OI 0.0 0.358000E 01 
1 50 O.IOZOOOE OZ 0.31"000E 01 l.O 0.477000E 01 0.0 O.358000E 01 
1 51 0.102000E 02 O. BC BOOCE 01 0.0 0.12Z000E 02 0.0 0.358000E 01 

<n I 5l 0.102000E 02 O.3lItOOOE 02 0.0 0.491000E 02 0.0 0.358000E 01 -.J 
1 ~ 1 0.10200OE 02 C.1880COE Ol J.O o .120000E 04 0.0 C.3SS0COE 01 
I ", 0.10 lOOOE 02 o. Ie 6000E O' 0.0 0.161000E O't 0.0 0.358000E 01 



RE SCLVeO RfSCNAhCI CAfA 

~'RO GPCJ~ S EO • E RES G'\.j G~GII GMF SPU 

3 31 I c. 5~660CE 02 0.15l00~E-OI 0.381000E-01 O.II~OOO E 00 0.500000E 00 
3 11 2 o .561800e 02 0.660000E-03 O. 38100DE- 0 I 0.689999E-01 0.500000e 00 
3 ~ I 3 0.551000e 02 0.53400JE-O 3 0.381000E-01 o .380000E-Ol 0.500000E CC 
J H 4 0.536300e 02 C. 450000e -OJ 0.381000e-01 0.3HOOOe 00 0.50oo00E 00 
] 11 5 o .521900E 02 0.1260001-0. 0.381 CODE- 01 0.~00000E-02 0.500000e 00 
3 J1 6 C.511800E 02 C.166000E -OZ J .381000E-Ol O.I~OOOOE-Ol 0.500000E 00 
1 11 1 0.506900e 02 O.~ 18000E-02 0.381000E-Ol 0.520000e-Ol 0.500000 e 00 
3 H 8 0.500800e 02 o .236l0H-0 l o .381000e-Ol 0.550000e-01 0.50000DE 00 
J !l 9 C.48S50DE 02 C.68COOOE-0! 0.381000E-OI 0.820000e-01 o .500000E 00 
I 31 10 o .419200E 02 0.1I1000e-02 O. 38100DE- 01 O. 16~000E 00 0.500000E 00 
3 38 I 0.452100e 02 0.51800 lE -J 3 0.381000E-OI o .600000E-0 I 0.50000OE CC 
3 38 2 0 .... "810OE 02 C. HeOOOe-o! 0.381000E-OI 0.320000E-OI 0.500000E 00 
1 38 1 0.433900 e 02 0.191000E-03 0.38100DE-Ol o. ~00000E-02 0.500000E 00 
3 38 4 c. "'1 1600E 02 0.511000E-o. o .381000e-Ol 0.H6000e 00 0_ 500000e 00 
3 H 5 0.4125001 02 0.662COOE-03 0.38100DE-Ol 0.200000E-Ol 0.500000E 00 
1 38 6 0.~06100E 02 0.31900JE-0' 0.381OO0E-01 O.UOOOOE-Ol 0.50000OE 00 
I H 1 c. nS50DE 02 O. 94800JE-O~ 0.381000E-OI 0.1&1000 e 00 o .500000e 00 

tn 1 H 8 o .195200E 02 0.629000:-05 O. 381000E- 01 0.105000E 00 0.500000E 00 
00 3 18 9 0.371600E 02 0.2"'6000E-H 0.381000E-Cll 0.130000e-Ol 0.50000OE 00 

I 38 10 0.31140oe 02 O. 246,00e-h 0_381000E-Ol o .555000E 00 0.500000E 00 
3 39 1 o .363600E 02 o .163000E-02 0.38100oe-Ol O. 610000e- 0 I 0.500000E 00 
3 19 2 0.322300e 02 0.50S00JE-oJ 0.381000E-Ol 0.260000E-Ol 0.500000E CO 
I 39 3 0.306200e 02 C.188COOE-0] 0.381oo0E-01 0.520000E-Ol 0.500000e 00 
3 19 ... 0.302500e 02 a .1HOOJ 1-02 o .381000E-Ol O .... 00000e-02 0.50000OE 00 
3 40 1 C.28040OE 02 C.582000e-0'> 0.381oo0E-01 O.;]OOOOe-01 0.500000e 00 
1 40 2 o .261900E 02 0.154000e-04 0.381000E-Ol 0.220000E 00 0.500000E 00 
3 40 3 0.253500E 02 0.101DOOE-o. 0.381000E-Ol 0.260000e-Ol 0.50000oe 00 
I 4J 4 C.H030oe 02 0.441000E-0' 0.381000E-Ol O.13~OOOE 00 0.500000E 00 

I H I 0.213000E 02 0.125000E-Ol 0.381000E-Ol O .... O~OOOE 00 0.500000E 00 
3 42 1 O.IHoaoe 02 C.11500~E-Ol o .381000E-Ol 0.580000E-Ol 0.500000E 00 
j 'oJ I 0.132000E 02 0.153000E-02 0.381 aODE-OI 0.580000E-Ol 0.500000 E 00 
1 44 1 0.90l000E 01 0.126000 E-02 0.381000E-Ol 0.580000E-Ol c.SOOOOOE 00 
1 H I O. 4~ lCOOE 01 C.931000E-OJ 0.38IOO0E-01 o .S80000 E-O 1 o .500000e 00 



• •••• U~RESOLVEO RES(~A~CE F4RAHETERS ••••• 
C.~O LAS T F I"S T o'-AVG G~NO GMGM G_F SPH 

• ). •• o'.410000E 01 C.2(5CCOE-Ol O.381000E-OI 0.580000E-OI 0.500000 E 00 

HERHAL (AlA 

.IJLT .ST ANC.CM"1 IO'a S6H1. NU- 3.580000 SIG-S - O.IOOOOE OZ 

GROUP !IG.'-4 SIGMA-F 

55 0.681200E 13 0.41460OE 03 
56 0.Z0500~E J] o .123500E 03 
51 0.12Z5COE (3 O,.1]6500E OZ 
58 0.9180 JJ E 12 0.56290OE 02 
59 0.81 hO JE 12 0.487100E 02 
60 0.7519OOE J2 0.452800E 02 
61 O.HHOIE 12 o .439600E 02 
62 C. B68eOE 02 0.438600E 02 

'" 63 0.143000E J2 0.44500OE 02 <D 
64 e.168';oJE 12 o .456200E 02 
65 Coll1800E 02 0.410100E 02 
&6 0.8Z"0~E J2 0.,,8850OE 02 
67 0.86hOJE 12 0'.509800E 02 
68 0.903]00E J2 0.534200E 02 
69 0.949&0IE 12 0.561400E 02 
10 O. iCC OC OE C3 0.590900E 02 
1l 0.105100E 03 0.62400OE 02 
12 O.II2'oOOE J3 o .663200E 02 
13 O. 120'0(E a3 0.109900E 02 
14 0.110101E J) 0.16600OE 02 
15 O.I41l>o'IE 13 o .834400E 02 
7& 0.156000E H 0.919000E 02 
11 o .114 !O~E Jl o .10'600E 03 
18 0.IH80CE 03 0.116400E 03 
19 0.2195o'OE J] O.13500OE 03 
80 0.21HOOE n o .161300E 03 
81 O. 3~ 1100E 03 0.200800E 03 
82 0.45 3ac J E J3 0.26690OE 03 
83 0.619100E J3 0.399400E 03 
84 0.l!5100E 04 0.lS180OE 03 



CURIUM·248 

III i .. J6 ltd. ~ASS· 2~5.8100 MUL T. STA;0'RO.C~Z't8 

S~CCTH OATA 

C"~J GIiCJP S I (PO SIGC SIG IN SIGF SIGPI S IGMJ 

I j 0.3HOOOE 01 C. C J.5100Q~E-QI 0.259000E 01 o .323000E 01 O. S21000E 01 
j I 0.431000E 01 0.0 Q.51800OE 00 0.219000E 01 0.38S000E 01 0.489000 E 01 
I C. 4 HOOOE 01 0.111000 E-H 1.153000E 0 I o .126000E 01 0.H8000E 01 C. 'ElCeCE 01 
I 4 C.411COOE 01 0.238000E-0] O.15400~E 01 0.124000 E 01 0.40,,000E 01 0.436000E 01 
I 0."42000 E 01 O.llOOOOE-JZ 0.16 lOOOE 01 0.12800OE 01 C.359000E 01 C.411000E 01 
I , C.392000E 01 C.360000E-02 J .11600~ E J I o .H2000E 01 0.302000E 01 C .40200OE 01 
I I 0.348000E 01 C. 9~ 50COE- Ol O.16l00OE 01 0.164000E 01 0.H8000E 01 0.390000E 01 
I I O.BIOOOE 01 0.1 nooo E-O I J .893000E 00 0.18600OE 01 0.2150001' 01 0.381000E 01 
I I O. H2000E 01 C.28ICOOE-JI J.968000E 00 0.199000E 01 0.212000E 01 0.3HOOOE 01 
1 II 0.441000E 01 0.38J000!;-01 J.88200CE 00 0.176000E 01 O.BOOOOE 01 0.368000E 01 
I I 1 0.558000E 01 0.540000E-OI J.IOIOOOE 01 0.IOI000E 01 0.2520001' CI 0.3t4000E 01 
I 12 0.6e 5COOE 01 0.6340COI'-01 J. 675000E 00 0.H3000E 00 0.264000 E 01 O.361000E 01 

0'> I I I 0.195000E 01 o .614000E-0 I O. 115000E 00 O. 1160001' 00 C.264000E 01 0.358000E 01 
0 1 I 4 O.884000E 01 0.682999E-OI J .810000 E 00 0.132000E-0 I 0.256000E 01 C.3560COE 01 

I l> 0.968000E 01 O. 1I1000E- 01 O. 9Z0~OOE 00 0.348000E-ol 0.Z43000E 01 o .355000E 01 
1 1 , 0.10"000 E 02 0.766000 E-O I J .IJ600QE 0 I 0.2050001'-01 O. 22~000l' 01 0.353000E 01 
I II O. IIOOOOE 02 O. e61COOE -01 J.112000E 01 0.1"8000E-OI 0.200000E 01 0.352000E 01 
I U o .1lSOOOE 02 0.996000E-OI O.IOOOOOE 01 , 0.114000£-01 0.115000E 01 0.352000E 01 
I I, 0.121000E 02 o .lloooe E OJ J .889GOOE 00 0.901000£-02 0.1500001' 01 C.3510COE CI 
1 IJ 0.12tCCCE 02 0.1430COE 00 0.140000E 00 0.807000 E-02 0.125000 E 01 0.351000E 01 
I 11 o .lJ2000E 02 0.200000E 00 0.405000E 00 0.162000E-02 0.964000E 00 0.350000E 01 
I 2< C. 139000E 02 C.302CCOE OJ 1.0 0.H8000E-02 0.637000E 00 C.35000CE 01 
I ! J O.IHOOOE 02 0.42200CE CO 0.0 0.751000E-02 0.380000E 00 0.349000E 01 
I ~. O.136000E 02 0."o8000E OJ I.J 0.6590001'-02 0.13100CE 00 0.349000E 01 
I 15 0.117COOE C2 0.0 J.O 0.0 o .322000E-0 I O. 3~9000E 01 
I ' ' -, 0.121000E 02 0.0 Q.O 0.0 0.334000E-OI 0.349000E 01 
I 21 C.140000E 02 0.0 J.O 0.0 O. 38600CE-C I O. 3~90COE 01 
1 !e 0.12COOOE 02 0.0 0.0 0.0 o .33 1000 E-O I 0.3~9000E 01 
I !, 0.113000E 02 0.0 C.O 0.0 C.312000E-OI O.3It9000E 01 
I IJ 0.136000E 02 0.0 J.J 0.0 O. 174000E-0 I C. H~OCOE 01 
I 11 0.905000F 01 0.0 c.O 0.0 0.2"9000 E-o I O.349000E 01 
I I! 0.91l000E 01 0.0 J .0 .,0.0 0.26 700CE- 01 C.349000E 01 
I J! C. 116COOE 02 C. C J.O 0.0 o .3Z0000E-0 I O. H900QE 01 
I 10 0.1~9000E 02 0.0 0.0 0.0 0.5" 7000E-OI 0.349000E 01 
I l ~ 0.118000E 02 0.0 J.O 0.0 0.21400OE 00 C. H~OOOE CI 



I l j i :0; ~& l. i • •• 55' 245.8100 MUL T. STAjO~RJ.CH~a 

S_CCTH OAU 

~4~J GliCJP S I(PO SIGC 51GIN SI GF 51 GPI 51G"'-' 

I I. C.5210OOl' 02 0.0 0.0 0.0 0.1~3000E 00 0.349000E 01 
1 jf 0.605000 E 01 0.0 0.0 O. a 0.16bOOOE-01 0.349000E 01 
I Id c. ~ 26000E 01 o. C J .0 0.0 0.255000E-OI c. 3~900OE 01 
1 II 0.6' 2000E 02 O. C 0.0 0.0 0.111000E 00 0.349000E 01 
1 ., O.I~1000E 02 0.0 J .0 0.0 0.20400OE 00 0.349000E 01 
I 41 0.3StOOOE 01 O. a J.O 0.0 a .10bOOOE-0 1 0.349000E 01 
I ,2 0.539000E 01 0.0 0.0 0.0 0.149000E-OI 0.349000E 01 
I ~ ? C.b2aOOOE 01 0.0 J.O 0.0 0.113000E-0 I C.349000E CI 
I .. C. J 5.000E 01 0.0 0.0 0.0 o .208000E-o I 0.349000E 01 
I 45 0.352000 E 02 0.0 0.0 0.0 C.969000E-OI 0.349000E 01 
I H 0.399000E 01 O. a oj .0 0.0 O.llOOOOE-OI c. H90COE 01 
I ., O. 51~000E 01 O. C C.O 0.0 0.141000E-OI 0.H9000E 01 
I .) D.549000E 01 0.0 J .J 0.0 0.151000E-OI 0.349000E 01 
I .~ c. 5t 10COE 01 c. C J.O 0.0 o .155000E-0 I 0.34900OE 01 
I j ) 0.5HOOOE 01 0.0 J.O O. C 0.l58000E-01 0.349000E 01 

'" 
I H 0.583000E 01 0.0 J.O 0.0 0.161000E-OI C. H9COOE 01 

.... I 5i 0.59COOOE 01 0.0 o. a 0.0 0.162000 E-O I 0.349000E 01 
1 51 o .59.000E 01 0.0 0.0 O. a O. 164000E-OI 0.349000E 01 
I ~4 C.599000E 01 O. C J.O 0.0 0.165000E- 01 C.14900OE 01 

"ESOLVEO ReSONANCE OATA 

:4tJ -i .. J JP SEQ • E RE S GMN G"GM GMF SP IN 
, 

I 17 I 0.239100E 04 0.32300JE OJ o .260000E-OI 0.820000E-0) O.looooae CI 
I 1 r 2 C.2)6900E C4 C.'96COOE OJ J.2bOOOOE-01 0.820000 E-03 O.lOOOOOE 01 
I 21 3 0.229100E O~ 0.J30000E 00 O. 260COOE- 01 0.820000E-03 O.IOOOOOE 01 
I 21 4 0.22 HOOE 04 0.85IJOJE-<l1 0.260000E-OI 0.820000E-OJ O.IOOOOOE CI 
1 11 5 0.221500E O. O.~'4000E co 0.160000E-01 0.820000E-0] O.IOOOOOE 01 
J u 6 0.215600E 04 0.158000E OJ 0.160000E-01 0.820000E-03 O.IOOOOOE 01 
I 1 J 1 0.2UaOOE C4 C.411COOE OJ 0.260 000 E-O 1 0.810000 E-O 3 O.IOOOOOE CI 
I 17 8 0.20HOOE 04 C.183000E 00 O. Z60COOE-OI 0.810000E-0] O.IOOOOOE 01 
I U 9 0.Z04000E O. 0.199000E OJ J.Z6GOOOE-Ol 0.8200COE-03 O.IOOOOOE 01 
J ia I O.I~IOOOE C4 O.llaCOJE OJ 0.Z60000E-OI 0.820000 £-03 0.100000£ 01 
I 2d Z 0.181200£ 04 0.545000E 00 0.260000E-OI 0.82000DE-03 0.100000 £ 01 
J id 3 O.IM.OOE 04 0.130JOH OJ o .Zl>OOOOE-OI 0.820000E-0) O.lOOOOOE CI 
J la 4 0.150500E 04 C.68300DE 00 0.260000E-OI 0.820000E-03 0.100000 E 01 
I U 5 a .13a900 £ O. O.406000E 00 O.ZoOOOO£.-OI 0.820000E-0] O.IOOOOOE 01 
J ld " 0.12881 DE C4 0.53800JE-OI a .Z60000£-01 o .820000E-03 a .IOOOOOE CI 
1 2d 1 0.121660E 04 C .179COOE 00 0.260000E-OI 0.820000E-03 0.100000 E 01 
J ld 8 0.126Z00£ 04 0.27000H OJ a .260000E-OI O. 820000E-0] O. 100000E 01 
J U I C.12cnOE 04 0.348000E-OI 0.260000E-OI 0.820000 £-03 o .IOOOOOE 01 
I 11 2 0.119160E 04 0.328000: 00 O. 260000E- 01 0.820000E-03 O.IOOOOOE 01 

J 11 3 0.110330E 04 0.219000e OJ o .260000E-OI 0.820000E-03 O. 100000E CI . . '" ..... ,."'~ . ............. - .. - - - _ .. . . - ------- -- - .------ - . 



~ESOLVEO RESONANCE DATA 

:4tJ G.e) JP SEQ , E RE S G~N G~GM GMF- SP IN 

J 19 1 0.881100E 03 G.~83000E-OI 0.260000E-Ol 0.820000E-03 0.100000E 01 
J 1> 8 0.865900E 03 o •• 92~OJE OJ 0.260000E-Ol O. 820000E- 03 0.100000E 01 
J II 9 O. 16~HOE 03 0.61000JE-Ol 0.260000E-Ol 0.820000 E-03 o .100000E 01 
J 1 ) 1 0.121500E OJ 0.913000E-OI O. 260COOE- 01 0.820000E-03 O.IOOOOOE 01 
J l) 2 0.69'>300E 03 0.203000E 0) o .260000E-Ol 0.820000E-03 0.100000E 01 
J JO J 0.68860OE 03 t. 3~40tOE-01 0.260000E-Ol 0.820000 E-03 O.IOOOOOE 01 
J 1) 4 0.641000 E 03 0.109000E OJ 0.260000E- 01 0.820000E-03 O.IOOOOOE 01 
J JC 5 0.605300E 03 0.10600JE OJ 0.260000E-Ol 0.820000 E-03 O.IOOOOOE 01 
1 ]J 6 0.541800E 01 0.38400OE CO 0.260000E-Ol 0.820000E-03 O.IOOOOOE 01 
1 1 ) 1 0.484900E 03 0.91000) E-O 2 o .260000E-Ol 0.820000E-03 O.IOOOOOE 01 
1 lJ 8 C.45HOOE 03 O. 155000E -01 0.260000E-ol 0.820000 E-03 o .100000E 01 
1 Jl 1 o .415100E 03 0.500000E-OI O. 260000E- 01 0.820000E-03 0.100000E 01 
1 Jl 2 0.380600E 03 0.93600JE-ol o .260000E-Ol 0.820000E-0] O.IOOOOoe Cl 
J II 3 0.321800E 03 0.26 4C OOE-Ol 0.260000E-Ol 0.820000E-03 0.100000E 01 
1 H 1 0.258100E 03 0.621000E-OI 0.260000E- 01 0.820000E-03 O.IOOOOOE 01 
3 :2 2 C.231900E 03 0.16500)E-OI 0.260000 E-Ol 0.820000 E-O 3 O.IOOOOOE 01 
1 32 3 0.186400E 03 0.425000E-02 0.260000E-Ol 0.820000E-03 0.100000E 01 

"" J H 1 0.140300E 03 0.153)00E-02 0.260000E-Ol 0.820000E-03 O.IOOOOOE 01 tv 
J J'j I O. ~895CCE 02 0.149000E 0) 0.260000E-Ol 0 •• '0000E-03 o .100000E 01 
1 1. I o .161000E 02 0.968000E-01 O. 260COOE- 01 0.330000E-02 O.IOOOOOE 01 
1 19 I 0.350100E 02 0.111000 E-o 1 o .302000E-Ol o .2.oOOOE-02 0.100000E 01 
J ~O I 0.269000E 02 0.195000E-OI 0.320000E-Ol 0.800000E-04 O.IOOOOOE 01 
J 4j I o .125000E 01 0.161COOE-02 0.233000E- 0'1 0.140000E-02 O.IOOOOOE 01 

••••• UNRE SOL VEO RE SONANCE PI\R\,'4'= TERS ••••• 
:\10 L'\.ST FIRSl O-AVG G.hJ GM~ GMF SPIN 

• 21 24 0.400000E 02 J.'oaQOJJE-02 0.260000E-Ol O. 3200COE- 03 O.ICOOCOE 01 



THER MAL OA TA 

P'ULT.STAf\C.CJII24d IC,- ~o Z.8 • NU' 3.~900CO 51G-5 • O.IO~OOE 02 

GROUP 5IG"l-~ 5IGMA-F 

55 0.54'0100 E OJ o .251900E-0 I 
56 O. 5~ 150CE 00 0.212100E-OI 
51 O.6~4aOOE JO 0.29f500E-01 
58 0.1C410H JO 0.323300E-OI 
59 O.J6SeCCE 00 C.352500E-OI 
60 0.818aOJE )0 0.383800E-OI 
61 0.911100E )0 0.416900E-01 
62 0.~81100E 00 0.~5HOOE-Ol 

63 0.1J650 JE Jl 0.486800E-Ol 
64 0.1I4400E 01 0.522100E-OI 
65 0.122100E 01 0.558S00E-Ol 
66 C.130900E Jl o .591S00E-O I 
61 0.140200E 01 O. 639800E -01 
68 o .15JlOJE Jl 0.685000E-Ol 
69 0.1606C JE Jl O.732100E-OI 

'" 
10 O.l11600~ 01 c. 7e2900E- 01 

'" 11 0.18360JE H o .837100E-0 I 
12 O.I~J500E 01 0.901000E-01 
13 O.<IJaOOE 01 0.915000E-OI 
14 0.l31JOJE Jl o .106300E 00 
75 0.256100E 'I 0.1l6S0OE 00 
16 0.2d4lUJE Jl 0.129600E 00 
11 0.319600E Jl o .IH700E 00 
78 0.365100E 01 C.166~OOE 00 
79 0.42510JE Jl 0.194100E 00 
SO 0.5106COE Jl 0.232S00E 00 
81 0.6181C0E H O.29080OE 00 
82 C.8;050JE Jl 0.381100E 00 
83 0.121600E 02 0.581400E 00 
84 0.25510 JE Jl 0.1l630OE 01 



BERKElIUM·249 

II'S- 97l~9. 0.SS-246.9300 MULT .ST .~O.RC .l( H9 

SMOOTH 0. TA 

;H~ iROUP S IGPO SIGC S IGI~ SIGF SIGP 1 SIG~U 

1 1 0.9nOOOE 01 O. C o. a O. a 0.0 0.0 
1 l 0.991000E 01 0.0 ) .~ 0.0 0.0 0.0 
1 1 c. SS2000E 01 c. C J.p 0.0 0.0 0.0 
1 • o .991000E 01 0.0 0.0 0.0 0.0 0.0 
I C.991000E 01 0.0 J .0 0.0 0.0 c. a 
I t C.99lCOOE 01 O.C 0.0 0.0 0.0 0.0 
1 I o .992000E 01 0.0 0.0 0.0 o. a 0.0 
I f 0.992000E 01 O. a J.O 0.0 0.0 c.e 
1 , O.992000E 01 0.0 0.0 0.0 0.0 0.0 
1 1 ) 0.992000 E 01 0.0 1.0 0.0 0.0 0.0 
I 1 I C.9S2000E 01 C. C J.O 0.0 0.0 0.0 
1 12 o .992000E 01 0.0 0.0 O. a 0.0 0.0 

'" 
I 1 1 0.992000E 01 0.0 ).0 0.0 0.0 c. a ... I 14 O.SS2COOE 01 O. a c. a 0.0 0.0 0.0 
1 l' o .991000E 01 0.0 0.0 0.0 0.0 C.O 
I 16 C.992000E 01 O. C :').0 0.0 0.0 0.0 
I 11 0.992000E 01 O. C O. a 0.0 0.0 0.0 
1 ld 0.992000E 01 0.0 1.0 0.0 0.0 0.0 
I I, 0.9S2eOOE 01 o. e 0.0 0.0 0.0 0.0 

1 l) 0.991000E 01 0.0 0.0 O. a 0.0 0.0 

I , I e.992000E 01 0.0 a.o 0.0 0.0 0.0 
I 2i e.9nOOOE 01 O. a 0.0 0.0 0.0 0.0 

I lJ 0.992000E 01 0.0 0.0 0.0 0.0 0.0 

1 24 0.992000E 01 0.429000E O~ J.O 0.0 0.0 c.e 
1 ~5 0.992000E 01 0.0 c. a O. a 0.0 0.0 
1 2~ 0.992000E 01 0.0 .,) .0 0.0 0.0 0.0 
I 21 C. SS2000E 01 O. e J.O 0.0 0.0 0.0 
I H 0.992000E 01 0.0 0.0 o. a 0.0 0.0 

I 2S 0.991000E 01 0.0 J.O 0.0 0.0 C. a 
1 lJ 0.9S2eoOE 01 0.0 c.o 0.0 0.0 0.0 
1 H 0.992000E 01 0.0 0.0 o. a O. a 0.0 

I 3, C.99.l00OE 01 O. C J.O 0.0 0.0 c.O 
1 H 0.992000E 01 0.0 0.0 0.0 0.0 0.0 
1 H 0.992000E 01 0.0 J .0 0.0 O. a o. a 

I 3l 0.9S200OE 01 0.1 U OOOE-Ol J.O 0.0 0.0 0.0 



( II S· 97l49. "ASS-Z46.9300 "ULT .STA~DARC .J( H9 

SMOOTH DA TA 

;'~J ;~OUP S (GPO SIGC S IIi I~ SIGF SIGP 1 SIG~U 

I I. 0.992000E 01 0.270DOOE-OI 0.0 0.0 0.0 0.0 
( ~ 1 C.992000E 01 o .H6000 E-O 1 l.O 0.0 0.0 C.O 
( J8 C.9G200oe 01 O. ~C7COOE-OI 0.0 0.0 0.0 0.0 
I H o .992000E 01 0.165000E 00 0.0 0.0 0.0 0.0 
( 40 C.992000E 01 0.2HOOOE 00 J.O 0.0 0.0 C.C 
I II 0.992000E 01 0.5l10COE 00 C.O 0.0 0.0 0.0 
I 4l 0.992000E 01 0.938000E 00 J .0 0.0 0.0 0.0 
I 0 C.9nOOOE 01 0.164000E 01 J.O 0.0 0.0 0.0 
I 4, o .992000E 01 0.281000E 01 0.0 0.0 0.0 0.0 
I 4~ 0.992000E 01 0.472000E 01 l.O 0.0 0.0 C.O 
I H 0.9~200OE 01 0.1170COE 01 0.0 0.0 0.0 0.0 
I .7 o .992000E 01 0.125000E 02 0.0 0.0 0.0 0.0 
( 48 C.992000E 01 C.195000E 02 J .0 0.0 0.0 0.0 
I H 0.992000E 01 0.295000E OZ 0.0 0.0 0.0 0.0 

a- I ;0 0.992000E 01 0.435000E 02 J .0 0.0 0.0 0.0 
en I 51 C. G92COOE 01 0.621000E 02 l.O 0.0 0.0 0.0 

I i2 0.992000E 01 0.859DOOE 02, 0.0 0.0 0.0 0.0 
I ~J C.992000E 01 0.215000 E 03 J .0 0.0 0.0 0.0 
I 54 C .99200OE 01 0.514CCOE 03 0.0 0.0 0.0 0.0 

~ESCLVEC RESCNANCE [ATA 

(ORO OC'JP SEQ i E RES G"~ GMGM GMF SPIN 

~ J5 1 C.996700E 02 C.595000E-02 O.lOOOOOE-OI 0.0 0.500000E 00 
3 Jj 2 0.985700E 02 C.592000E-Ol O.looeOOE-OI 0.0 0.500000E 00 
3 35 3 0.97'0700E 02 o .589000E-Jl o .300000E-OI 0.0 0.5eOOOOE 00 
3 35 4 C.963lCCE C2 C.58S000E-0! O. lOOOOOE-OI 0.0 o .500000E 00 
1 15 5 o .952700E 02 0.582000E-02 O. 100000E- 01 0.0 0.500000E 00 
I ; 5 6 0.941700E 02 0.579000E-Ol 0.300000E-OI 0.0 O.50000OE 00 
3 ~5 7 0.930100E 02 C.515COOE-OZ 0.300000E-Ol 0.0 0.500000E 00 
3 li 8 0.919100E 02 0.572000E-0' O. 300000E- 01 0.0 0.500000E 00 
I 35 9 0.90HCOE 02 0.568000E-02 O.lOOOOOE-OI 0.0 0.500000E at 
j H 10 0.891700E 02 0.565COOE-02 0.300000E-OI 0.0 o.SOOOOOE 00 
1 li 11 0.886700E 02 0.561000 (-02 o .300000E-Ol 0.0 0.50000CE 00 
3 35 12 C.8151COE 02 C.55S000E-0! 0.300000E-OI 0.0 0.500000E 00 



~ESClVED RESCN.NCE CATA 

(ARO ~AC~P SEQ • E RES G'" G~GM GMF SPIN 

3 H 13 o .86"700E 02 0.554000E-02 O. 300000E- 01 0.0 0.500000E 00 

3 15 14 0.853700E 02 0.55100J£-oZ o .300000E-Ol 0.0 0.50000OE DC 
3 15 15 0.8H70OE 02 0.H1000E-Ol 0.300000E-Ol 0.0 0.500000E 00 
J J:j 16 0.831700E 02 0.5"4000£-02 O. 30000ae- 01 0.0 0.500000E 00 

3! 11 C.820700E 02 0.5"0000£-02 0.300000 £-01 0.0 0.500000E 00 
J Jj 18 0.809700E 02 0.536000E-02 0.300000E-Ol 0.0 0.500000E 00 
J )5 19 0.798700E 02 0.533000E-02 o .300000E-Ol 0.0 0.500000E 00 
3 36 1 C. le7700E 02 0.52 9000E -02 0.300000E-Ol 0.0 0.500000E 00 
3 36 2 0.176700E 02 0.525000E-02 O. 300000E- 01 0.0 0.500000E 00 
3 36 3 0.765700E 02 0.522000£-02 0.300000E-Ol 0.0 0.50000OE 00 
1 ~6 " 0.15"70OE 02 0.518000E-02 0.300000E-Ol 0.0 0.500000£ 00 
3 J. 5 0.143700 E 02 0.514000E-02 O. 300000E- 01 0.0 0.500000e 00 
1 36 6 C.132700E 02 0.510000£-02 0.300000 E-Ol 0.0 0.500000E CC 
1 310 7 0.721700E 02 C.506000:-02 0.300000E-Ol 0.0 o .500000 e 00 

1 310 8 0.710700E 02 0.503000 £-02 o •. 300000E-Ol 0.0 0.500000E 00 

1 J6 9 0.69970OE 02 O. 499000e -02 0.300000E-Ol 0.0 0.500000 E DO 
1 l> 10 o .688700E 02 0.495000E-02 O. 300000E- 01 0.0 0.500000E 00 

0- J 36 11 0.617700E 02 0.''91000E-02 0.300000E-Ol 0.0 0.50000DE CC 

0- 3 JIo 12 0.66670OE 02 0.487000E-02 0.300000E-Ol 0.0 0.500000e 00 
) )10 13 o .655700E 02 o .U3000E-02 O. 300000E- 01 0.0 0.500000E 00 

1 H 14 0.6"4700E 02 C.419000E-02 0.300000E-Ol 0.0 0.500000E 00 
) 110 15 0.633700E 02 0.415000E-02 0.300000E-Ol 0.0 0.500000E 00 
) l> 16 0.622700E 02 0.470000£-0. 0.300000£'-01 0.0 0.500000E 00 

1 II 1 0.61110OE 02 C. ''66000E-02 0.300000E-ol 0.0 0.500000E 00 

3 11 2 o .600100E 02 0.462000E-02 O. 3GOOOOE- 01 0.0 0.500000E 00 

3 31 3 0.589700E 02 0.458000 E-o. 0.300000E-Ol 0.0 0.50000OE 00 

1 31 " 0.57870ce 02 O. 4HOOOE -02 0.300000E-Ol 0.0 0.500000 E 00 

1 11 5 0.561700E 02 0.449000£-0. 0.300000£-01 0.0 0.500000E 00 

3 31 6 G.556700E 02 0.445000£-02 0.300000E-Ol 0.0 0.500000E CO 

3 11 7 0.5,,5700E 02 (.-\40000E-02 0.30000DE-Ol 0.0 0.500000 E 00 

3 H 8 0.534100E 02 0.4360001-0. 0.300000E-Ol 0.0 0.50000DE 00 

3 31 9 0.52370DE 02 0.431000E-02 0.300000E-Ol 0.0 0.500000E 00 

3 H 10 0.512700E 02 0.427000E-Oi O. ]OOOOOE- 01 0.0 0.500000E 00 

.J 11 11 0.501100E 02 0.422000£-0. 0.300000E-Ol 0.0 0.500000E 00 

J 11 12 0.49070OE 02 0.418000E-02 0.300000E-Ol 0.0 0.500000E 00 

1 31 13 0.479700E 02 0.H3000E-02 0.300000E.:-Ol 0.0 0.500000E 00 

3 38 1 0.468700E 02 0.408000£-02 0.300000E-Ol 0.0 0.500000E 00 

J 38 2 0.457700e 02 0.403000E-02 0.30000DE-Ol 0.0 0.500000E 00 

1 18 3 0.446700e 02 0.398000 &-0. 0.30000oe-Ol 0.0 O.50000OE 00 

3 38 4 0.43570OE 02 O. 393000e -02 O.JOOOooe-G1 0.0 o .500000e 00 



"ESClVEC RESCNANCE CATA 

lARD COUP SEQ • E RES GMl GM6" GMF SPIN 

I 38 5 o .424700E 02 0.389000E-02 O. 300000E- 01 0.0 0.500000E 00 
I 38 6 0.413700E 02 0.383000E-oZ o .300000E-CI 0.0 0.50000OE OC 
j 38 7 0.40270OE 02 O.378COOE-OZ 0.300000E-Ol 0.0 0.500000E 00 
3 U 8 o .391700E 02 0.37~000E-0' O. 30000OE- 01 0.0 O. SOOOOOE 00 
3 38 9 0.38C7CCE 02 0.368000E-02 0.300000E-Ol 0.0 0.500000E 00 
j 3~ I 0.3b9700E 02 0.162000e-oz 0.300000E-OI 0.0 0.500000E 00 
j H 2 0.358700E 02 o .3S 7000 E-O 2 o .300000E-Ol 0.0 O. SOOOOOE OC 
1 H 3 C.34770OE 02 0.352000:-0Z 0.300000E-OI 0.0 O.SOOOOOE 00 
j 39 4 0.336700E 02 0.346000E-02 O. 300COOE- 01 0.0 O.SOOOOOE 00 
3 J9 5 0.32S700E 02 0.340000E-OZ 0.300000E-OI 0.0 O. SOOOOOE OC 
3 H 6 0.314700E 02 O. 334000E -02 0.300000E-OI 0.0 0.500000E 00 
I H 7 o .303700E 02 0.329000E-Ol 0.300COOE- 01 0.0 0.500000E 00 
1 ]9 8 0.292700E 02 0.323000E-02 0.300000 E-Ol 0.0 0.500000E CO 
j '.J I 0.28l700E 02 0.316COOE-OZ 0.300000E-OI 0.0 0.500000E 00 
1 4J 2 0.H0700E 02 0.310000 E-O 1 O. 300000E-0 I 0.0 0.500000E 00 
3 40 3 O.25S70CE C2 0.304000E-02 0.300000E-Ol 0.0 0.500000E 00 
3 40 4 o .248700E 02 0.297000E-02 O. 300000E- 01 0.0 0.500000E 00 

'" 3 40 5 0.237700E 02 0.291000E-02 o .300000E-OI 0.0 0.50000OE 00 
-.J 3 4J 6 0.226700E 02 C.284COOE-OZ 0.300000E-OI 0.0 0.500000E 00 

3 H I 0.215700E 02 0.Z77000E-0' O. 300000E- 01 0.0 0.500000E 00 
1 H 2 C.2C41COE C2 0.270000e-oz o .300000E-Ol 0.0 0.500000E CC 
j 'ol 3 0.193700E 02 C.262000E-OZ 0.300000E-OI 0.0 0.500000E 00 
1 H 4 0.182700E 02 0.255000E-02 o .300000E-OI 0.0 0.500000E 00 
1 42 I C. 171 700E 02 0.247COOE-01 0.300000E-OI 0.0 0.500000E 00 
I 4Z 2 0.160700E 02 0.239000E-02 O. 300000E- 01 0.0 0.500000E 00 
1 42 3 0.149700E 02 0.231000E-oZ 0.300000E-Ol' 0.0 O.500000E OC 
3 4l 4 0.138700E 02 O.222000E-02 O.300000E-OI 0.0 0.500000E 00 
1 41 I o .127700E 02 0.213000E-0' o. 300000E- 01 0.0 0.500000E 00 
1 <3 2 C.1l6700E 02 C.204000E-02 o .300000 e-o I 0.0 0.500000E CO 
1 44 I 0.105700e 02 0.194000E-OZ 0.300000E-OI 0.0 0.500000E 00 
3 44 2 0.947000E 01 0.183000e-oz o .300000E-OI 0.0 0.500000E 00 
1 44 1 O. f37COCE 01 0.172000: -01 0.300000E-Ol 0.0 0.500000E 00 
3 " I 0.727000E 01 0.161000:-02 O. 300000E- 01 0.0 0.500000E 00 
1 46 I 0.617000E 01 0.148000 E-oZ 0.300000E-OI 0.0 0.500000E 00 
J 46 2 0.507000E 01 C.IHOOOE-02 O.300000E-OI 0.0 0.500000E 00 
j ., I o .J97000E 01 0.1l9ll00E-Ol O. 300000E- 01 0.0 0.500000E 00 
J 49 I O.2e700CE 01 O.IOIOOOE -Ol 0.300000E-OI 0.0 0.500000E CC 
J 51 I 0.117000E 01 O.1HOOOE-OJ 0.300000E-Ol 0.0 0.500000E 00 



••••• UNRESOl YEO RE SONANCE P4R\~E TERS ••••• 
;HD L"~T FIR 5 , O-AYG GON) GHGM GMF SPIN 

4 J 5 l4 O.llOOOOe 01 l.S9&OHE-GJ O.JOOOOOe-Ol 0.0 O. SOCOOOE 00 

THERMAL DATA 

.ULT.STANC.8KH9 lOti- HH9. NU- 0.0 SIG-S - O. Cj9200E 01 

GROUP >lGMA-\ SIGMA-f 

55 0.82680JE l4 0.0 
56 O.ll C4 COE 04 0.0 
57 a .4H2O le J3 0.0 
58 0.4C8800E Jl 0.0 
59 0.426800E OJ O. a 
60 0.4.410 lE II 0.0 
61 0.5102COE OJ 0.0 
62 0.560600e a3 0.0 

a- 6J 0.61320ae Jl 0.0 
00 64 0.66110OE OJ 0.0 

65 0.72110H J3 0.0 
66 0.719600E J1 0.0 
67 C.8H60oe OJ 0:' 0 
68 0.90970 lE J3 0.0 
69 O. ~805COE OJ 0.0 
70 0.105400e 04 0.0 
71 O.llJ5Cae )4 0.0 
72 0.1221Coe Cit 0.0 
73 0.1315Cae Olt 0.0 
7It 0.H620lE J4 0.0 
75 0.161400E 04 0.0 
76 0.119900e lit 0.0 
77 0.20JOCOE Cit 0.0 
78 0.232600e 04 0.0 
79 0.2 n 900e 04 0.0 
80 0.327000E Olt 0,0 
81 0.40940 J e JIt 0.0 
82 0.5it6500E Olt 0.0 
83 C.82040oe 04 0.0 
84 o .IH20 le )5 0.0 



CALI FORN I UM-249 

tl'';;'' "-j~'t9. M ~s S '246.9300 .ULT.STA~CA~C.:F249 

SHOOTH OA 1A 

: 4. • ) ; ~ CI.. P S IGPO SIGC SIGIN SIGF SIGP 1 SIGNU 

1 1 0.Q1S000E 01 0.0 0.0 0.186000e 01 0.0 a .S60000E 01 
1 2 0.Q1SGOOE 01 0.0 J .0 0.IB600oe 01 0.0 C. S18000E 01 
1 C. ~ 1S00OE 01 C. C J.O 0.IB6000E 01 0.0 0.~8S00oe 01 
1 , 0.Q1S0GGE 01 0.0 0.0 0.186000E 01 0.0 0.460000E 01 
1 c.nSOOOE 01 0.0 l.O 0.186000E 01 0.0 C. "COOOE 01 
1 • C.~1SCOGE 01 0.0 0.0 0.191000E 01 0.0 0.~2S000E 01 
1 1 o .nSOOOE 01 0.0 0.0 O. 18 1000e 01 0.0 0.41Z000E 01 
1 e O. nSOOOE 01 o. C l.O 0.163000E 01 0.0 C.40l00DE 01 
1 ~ 0.91S00GE 01 0.0 0.0 0.1'7000E 01 0.0 0.391>000E 01 
1 I) 0.Q1S000E 01 0.0 l.O O. 13BOOOE 01 0.0 0.390000E 01 
1 1 1 C. S 1S00GE 01 0.0 J.O 0.147000E 01 0.0 0.3B6000E 01 
I 12 0.91S000E 01 0.0 0.0 O.ISlOOOE 01 0.0 0.3B1000E 01 

a- 1 I! C.~IS000E 01 0.0 J .0 0.162000E 01 0.0 t.31QOOOE 01 
<D I I' e. c; l!: COOE 01 0.0 0.0 0.171000E 01 0.0 0.H1000E 01 

I 1 ; 0.Q1S00GE 01 0.0 0.0 0.IB900OE 01 0.0 O.376000e 01 
I 16 C.9HOOOE 01 0.0 J.O 0.203000E 01 0.0 C. 3 HCCOE 01 
I II 0.~15000E 01 0.0 t.O .0.207000E 01 0.0 0.373000E 01 
I 1 i O.HSOOOE 01 0.0 1.0 O.13000OE 01 0.0 0.313000E 01 
I 19 o. Q5000E 01 C. C J.O o .Z89000E 01 0.0 0.312000e 01 
I 1) a .Q15000e 01 0.0 0.0 O. 160000E 01 0.0 0.312000E 01 
I ; I 0.<7S000e 01 0.0 1.0 0.248000E 01 0.0 t.311000E 01 
I 2i O.~J~COCE 01 0.0 ~. 0 0.283000E 01 0.0 0.311000E 01 
I n o .91S000e 01 0.0 0.0 0.30S00OE 01 0.0 C.Hooooe 01 
I 2' O.IOloooe 02 c. C l.O 0.31S000E 01 0.0 t.31ooooe 01 
I b 0.138000E 02 0.0 C.O 0.0 0.0 0.370000E 01 

~; 0.141000E 01 0.0 l.O 0.0 0.0 0.310000E 01 
1I 0.14100OE 02 O. C 1.0 0.0 0.0 0.31000OE 01 
11 O.ISloooe 02 0.0 0.0 0.0 0.0 0.370000E 01 
;9 0.155000e oz 0.0 J .0 0.0 0.0 C.310oooe 01 
jJ 0.1~900DE oz 0.0 0.0 0.0 0.0 0.310000E 01 
II 0.l64000e 02 0.0 0.0 0.0 0.0 0.310000E 01 
12 O. 169000E 02 o. C J.O 0.0 0.0 C.31tOOOE 01 
J 1 0.112000E 02 0.0 C.O 0.0 0.0 0.370000E 01 
H 0.11S000E 01 0.0 J .0 0.0 0.0 0.370000E 01 
J~ O.IHOOOE 02 O. C J.o 0.0 0.0 0.31000oe 01 



(l'S" ry:)l't-q. MIISS:s2"6.9300 ~ULT.STA~CA~C.CF2~9 

SMOOTH allA 

;4\ ) :;ilCI.P S IGPO S IGC S IGIN SIGF SIGP 1 SIGNU 

I 10 o .152000E 02 o .491000E-04 0.0 0.197000E-03 0.0 0.370000E 01 
I H 0.126000E 02 o .165000E-0) J.O 0.652000E-03 0.0 C.37000OE 01 
I i6 O.lleOOOE 02 0.301000E-03 C.O 0.122000 E-02 0.0 0.370000E 01 
I n o .114000E 02 0.512000e-03 0.0 0.227000E-02 0.0 C.370000E 01 
1 ~o C.116000E 02 0.1 C6000E-02 J .0 o .422000E-02 0.0 C .37000OE 01 
I 41 O. 134000E 02 O.IHOOOE-OZ c.o 0.784000E-02 0.0 o .370000e 01 
1 H 0.697000e 01 0.367000 E-J2 J .0 0.145000E-Ol 0.0 0.370000e 01 
1 0 C.6C200OE 01 0.680000E-02 J.O 0.270000E-Ol 0.0 0.37000OE 01 
I ,,~ o .929000e 01 0.126000e-Ol 0.0 O. 4~8000e-Ol 0.0 0.370000E 01 
1 ~: C.610000E 01 0.2.12000 E-O 1 J .0 0.919000E-Ol 0.0 C.31000OE 01 
I 46 0.10COOOE 02 0.426000E-Ol 0.0 0.169000E 00 0.0 0.370000E 01 
I H 0.6HOOOE 01 0.118000E-Ol 0.0 0.30600OE 00 0.0 0.370000E 01 
1 48 0.196000E 01 O.IHOOOE 00 J.O 0.560000E 00 0.0 C.37000OE 01 
1 .. 0.H3000E 01 0"5~00OE 00 ~. 0 0.101000E 01 0.0 o .370000E 01 
1 j~ 0.994000E 01 o .569000e 01 J .0 0.l5800OE 02 0.0 C.370000E 01 

...., 1 51 C. llCOOOE OZ 0.1330COE 02 J.O 0.'351000E 02 0.0 O.HOOOOE 01 
a 1 j2 O.IHOOOE 02 0.362000E OZ 11.0 0.989000E 02 0.0 0.370000E 01 

I H 0.203000E OZ 0.215000E OJ .J .0 0.547000E 03 0.0 C.37CCOOE 01 
I 54 0.3t4COOE 02 0.86200OE 03 c.o 0.Z18000 E 04 0.0 0.370000e 01 

RES(L~EO RESCNANCE CJrA 

CARD G'CJP SeQ • E Res GM, GMGM GMF SPIN 

3 J6 1 0.693000e 02 0.560000E-OJ 0.400000e-Ol 0.210000 E 00 0.500000E CC 
J J. Z 0.671000e 02 O. 82CCOOE- OJ 0.400000E-Ol 0.500000E-Ol 0.500000E 00 
J J. 3 0.657000E 02 0.6700001-02 o .400000E-Ol 0.440000E 00 0.500000E 00 
3 ~. " 0.617000E 02 O. 240000e -OJ 0.400000e-01 0.500000 E 00 0.500000E 00 
) J1 1 o .608000E 02 O.HOOOOE-OJ o. ~OOOOOE- 01 O. 100000E 01 0.500000E 00 
J J1 2 0.602000E 02 0.93OO00e-o. 0.400000E-Ol 0.210000E 01 0.500000E OC 
J 1I 3 0.594000E 02 O.37COOOE-Ol O.'>OOOOOE-Ol 0.260000E 00 0.500000E 00 
J H " o .587000E 02 0.39OO00E-02 0.400 OOOE- 01 0.100000E-Ol 0.500000E 00 
3 ~ 1 5 0.516000E 02 0.46COOOI-Ol 0.400000 E-ol 0.450000 E 00 0.500000E CO 
) 11 6 0.564000E 02 C.31(000E-02 o. ~OOOOOE-Ol 0.450000e-Ol 0.500000E 00 
J 11 1 0.560000E 02 0.310000E-02 a .400oo0E-01 0.230000E 00 0.50000OE 00 
3 11 8 c. B9000E 02 0.480000E-Ol 0.400000E-Ol 0.490000E 00 0.500000E 00 
J H 9 0.521000E 02 0.810000E-02 O. ~OOOOOE- 01 0.870000E-Ol 0.500000E 00 
3 J1 10 0.512000E 02 0.110000E-o l o • .,OOOOOE":OI 0.300000E 00 0.50000OE 00 



RESClVEO RESCN.NCE or. 
CARD G.tH SEQ • E RES GH~ GHGH GMF SPIN 

3 H 11 0.48400OE 02 C. 3ICOOO£ -02 0.400000E-OI 0.170000E 00 O.SOOOOOE 00 
3 3d I o .475000E 02 0.220000E-02 0.400000E-OI 0.700000E-OI 0.500000E 00 
3 38 2 0.466000E 02 0.490000E-o. 0.400000E-OI 0.150000E 00 0.500000E CO 
3 H 3 0.456000E 02 C.390000E-02 0.400000E-OI 0.550000E-OI 0.500000E .00 
3 38 ... O.HIOOOE 02 o .31000a E-O] o .40000CE-OI O. 100000E 00 0.500000E 00 
1 J8 5 0.42700OE 02 0.280COOE-OI 0.400000e-01 0.130000 E 00 0.500000E 00 
1 13 b 0.403000E 02 0.33oo00E-02 O. 400000E- 01 O.llOOOOe 00 0.500000E 00 
1 J8 7 0.397000E 02 0.2bOOOJE-oZ 0.400000e-01 0.220000E 00 0.500000E 00 
1 18 8 0.38100OE 02 O •• q(OOOE-OJ 0.400000E-01 0.400000E 00 0.500000 £ 00 
] 18 9 o .314000E 02 0.600000E-0] 0.400000£-01 0.200000E-OI 0.500000E 00 
J 19 I 0.370000E 02 C.395000E-Ol 0.400000E-OI 0.130000E 00 0.500000E CO 
1 ]9 2 0.363000E 02 0.6((COOE-02 O .... OOOOOE-Ol 0.500000E-OI 0.500000E 00 
1 ]9 3 0.349000E 02 0.89000~E-0] 0.400000E-01 O. 400000E- 01 0.500000E 00 
] J' • 0.33300OE 02 C.170000=-J! o .... 00000E-01 0.300000 E 00 o .500000E 00 
] B 5 0.315000E 02 0.840000E-01 O. 400000e- 01 0.200000E 00 0.500000E 00 
] JQ b 0.310000E 02 0.23000H-02 o .400000E-01 0.480000E 00 0.500000E 00 
1 J i 7 0.30300OE 02 0.830000E-0] 0.400000E-01 0.280000E-OI 0.500000E 00 

-.J 
] .0 I 0.289000E 02 0.500000E-04 0.400000E-OI 0.500000E 00 0.500000E 00 

.... 40 2 0.28100CE 02 0.4ICOOOE-02 o .400000E-01 0.150000E-OI 0.500000E CC 
1 .J 3 0.216000E 02 0.79(000E-03 0.400000E-OI 0.750000E-OI 0.500000E 00 
3 ., 4 0.260000E 02 0.160<)00 E-02 o .400ooOE-01 0.320000E 00 0.50000OE 00 
1 U 5 0.234000E 02 0.630000E-0] O .... OOOOOE-ol 0.106000E 00 0.500000E 00 
] 'J 6 o .228000E 02 0.960000E-0] O. 400000E- 01 0.240000E-02 0.500000E 00 
1 H 1 0.217000E 02 0.180000E-02 O .... OOOOOE-Ol o .140000E 00 0.500000E CO 
1 41 2 0.21300OE 02 0.798000E-C2 O."OOOOOE-Ol 0.150000E 00 0.500000E 00 
3 41 3 o .198000E 02 o .180000E-03 0.400000E-01 0.1I0000E 00 0.500000E 00 
3 H 4 0.177000E 02 C.17(000E-0' 0.400000 E-O 1 o ."OOOOOE 00 0.500000E co 
1 42 1 0.lb8200E 02 0.172000E-02 0.400000E-0 0.163000E 00 0.500000E 00 
3 4Z 2 0.160600E 02 0.631000£-01 0.400000E-01 0.325000E CC 0.500000E 00 
3 4l 1 0.13630OE 02 0.149000E-02 0.400000E-OI 0.205000E 00 0.500000E 00 
3 43 2 o .119000E 02 0.128000E-03 O. 400000E- 01 0.242000E 00 0.500000E 00 
1 H 1 0.103500E 02 0.251000E-o) o .400000E-OI o .252000E 00 0.50000OE 00 
3 H 2 0.95200OE 01 O.1I2000E-OZ 0.400000E-01 o .971000e-o 1 0.500000E 00 
3 44 3 0.866000E 01 o .338000E-03 0.400COOE-01 0.146000E 00 C.500000E 00 
3 ~5 1 (.15200OE 01 0.173000E-OI 0.400000 E -0 1 0.83"000E-Ol 0.500000E CO 
] •• 1 0.508000E 01 0.604000E-OJ 0.400000E-Ol 0.154000E 00 0.500000E 00 
3 48 1 0.390000E 01 0.227000 E-O J o .400000E-01 O. 449000E- 0 1 0.50000DE 00 



••••• UNRESOLVED RESONANCE PAU~ETERS ••••• 
D-AVG G~Nl GMGM GMF SPIN 

~ !6 24 0.121DOOE 01 a .1100 JO E-o 3 O. 1t00000e-0 1 0.24000OE 00 O.500CCOE 00 

THERMAL DA lA 

• ULT.STANC.CF249 Ie .. 98l-'t9 • NU- 3.100000 SIG-S - 0.10280E 02 

GROUP SIGMA-~ SIGMA-F 

55 0.665200E 04 0.416700E 04 
56 0. 26(900E (4 0.lI7200E 04 
51 0.106600E 

J '. 
0.16850CE 03 

58 0.111200E II 0.516100E 03 
59 0.5~ 12GOE J3 0.437000E 03 
60 0.56Sl00E H 0.419300E 03 
61 0.519 JOOE Jl O.lt31ltOOE 03 
62 0.615JOOE H O.46100OE 03 
63 0.666000E J3 0.502oo0E 03 
64 0.126800E 03 0.550500E 03 
65 O. H5000E J3 O.60460OE 03 
66 0.812)00E J3 o ~65600E 03 
61 C. HC6COE 03 0.1l5200E 03 
68 0.105801E H 0.81l900E 03 
69 O.llHOOE J4 0.894900E 03 
10 0.127600E 04 0.98300OE 03 
11 0.140000E H 0.I08oo0E 04 
12 O.l5HOOE Cit O.llUOOE 04 
13 0.111100E 04 C.13240CE 04 
14 0.190900E 14 0.147900E 04 
15 0.2 H600E C4 0.16650OE 04 
16 0.H340 JE H 0.18900ae 04 
71 0.219000E 04 o .216800E 04 
18 O. 32440 OE 04 0.25230CE 04 
19 0.384300E 14 0.299100E 04 
80 O.·UHOOE 04 0.363900E 04 
81 0.590800E 04 O.46020OE 04 
e2 0.1946COE 04 o .619200E 04 
83 0.1l990oe t5 0.93490OE 04 
84 0.2,,0&00E J5 0.187100E 05 



CALI FORNIUM-250 

t LA S" 'BliO. ~ASS·2~l.9300 "ULT.STANOA~O.CFZSO 

SMOOTH OA TA 

CA ~U t;ItOUP SIGPO SIGC SIGIN SIGF SIGP 1 SIGNU 

1 0.988000E 01 0.0 0.0 0.0 0.0 0.0 
I 1 0.988000E 01 0.0 J .0 0.0 0.0 0.0 
1 C.SeetOOE 01 0.0 C.O 0.0 0.0 0.0 
1 • a .988000E 01 0.0 0.0 0.0 0.0 0.0 
1 ~ C.988000E 01 C. C J .0 0.0 0.0 C.O 
1 , 0.988000E 01 O. C C.O 0.0 0.0 0.0 
1 , O.988000E 01 0.0 J .0 0.0 C.O 0.0 
I 8 C.se8COOE 01 C. C J.O 0.0 0.0 0.0 
1 • 0.988000E 01 0.0 0.0 0.0 0.0 0.0 
I 10 C.988000E 01 0.0 J .0 0.0 0.0 C. a 
1 11 C.Sf8COOE 01 O. C o. a 0.0 0.0 0.0 
1 12 a .988000E 01 0.0 c.O 0.0 0.0 0.0 

" 1 l~ 0.988000E 01 O. C J .0 0.0 0.0 C.o 

'" 1 I' 0.988000E 01 0.0 c.O 0.0 0.0 0.0 
1 15 0.988000E 01 0.0 J .0 0.0 O. a 0.0 
1 It C. S f8000E 01 O. C J.O 0.0 0.0 0.0 
1 11 0.988000E 01 0.0 0.0 0.0 0.0 0.0 
I 1 8 C.988000E 01 0.0 'J .0 0 •. 0 0.0 C.O 
1 19 o.seeCODE 01 O. a o. a 0':0 0.0 0.0 
I lJ a .988000E 01 0.0 0.0 0.0 0.0 0.0 
1 • 1 C.988000E 01 C. C ·l.O 0.0 0.0 C.O 
1 Z2 0.988000E 01 0.0 0.0 0.0 0.0 0.0 
1 II 0.988000E 01 0.0 J .0 ~O.O 0.0 O. a 
I .- 0.S8800OE 01 C.9C8000E-Ol J.o 0.0 0.0 0.0 
1 ~j 0.988000E 01 0.0 0.0 0.0 0.0 0.0 
1 2/ C.988000E 01 0.0 J .0 0.0 0.0 C.O 
I i1 C.S8800OE 01 O. a O. a 0.0 0.0 0.0 
1 18 a .988000E 01 0.0 c.O o. a O. a 0.0 
1 IS 0.988000E 01 0.0 J.o 0.0 0.0 C.O 
I JJ 0.988000E 01 O. a C.O 0.0 0.0 0.0 
I H 0.988000E 01 a .289000 E-O~ J .0 0.0 0.0 o. a 
1 J I C. 9 88000E 01 0.1Z40COE-OZ J.O 0.0 0.0 0.0 
I 31 0.S88000E 01 0.312000E-02 0.0 0.0 0.0 0.0 
1 14 0.988000E 01 0.Sl8000E-02 J.O 0.0 0.0 C.O 
I J ~ C.S fECOOE 01 O. IC 1000E-QI c.O 0.0 0.0 0.0 



... ~ 

I'AS'" 9iljO. "ASS=2H.9300 "UlT.ST4NOA~D.CF250 

SMOOTH 04 TA 

CA'II ,:iROUP SICPO SICC S ICIN SICF SIGP I SIGNU 

I 16 0.988000E 01 0.191000E-OI 0.0 0.0 0.0 0.0 
I 1I 0.988000E 01 0.362000E-al J.O 0.0 0.0 0.0 
I 13 0.988000E 01 O. t62000e-01 G.O 0.0 0.0 0.0 
I H 0.988000E 01 0.12DOOOE 00 J .0 0.0 0.0 0.0 
1 ~O C. S88000E 01 O. Zl10COE 00 J.O 0.0 0.0 0.0 
1 41 0.~88000E 01 0.389000E 00 0.0 0.0 0.0 0.0 
1 H C.988000E 01 0.688000 E 00 J .0 0.0 0.0 0.0 
1 <l C.S8800OE 01 0.12QOOOE 01 0.0 0.0 0.0 0.0 
1 44 0.988000E 01 0.201000E 01 0.0 0.0 0.0 0.0 
1 4~ 0.988000E 01 0."OI000E 01 :l.O 0.0 0.0 C. C 
1 46 0.988000E 01 0.64E000E 01 0.0 0.0 0.0 0.0 
1 H O.988000E 01 0.105000 E 02 J .0 0.0 0.0 0.0 
1 48 c. ~8800OE 01 C.169COOE 02 J.O 0.0 0.0 0.0 
1 'oJ 0.988000E 01 0.270000E 02 0.0 0.0 0.0 0.0 
1 50 0.988000E 01 0.H5000E 02 J.O 0.0 0.0 C.O 
1 51 O.HECOOE 01 O. 7! 700DE 02 4.0 0.0 0.0 0.0 

" L 52 0.988000 E 01 0.H3000E 03 0.0 0.0 0.0 0.0 ... 
I ~ 3 c. ~88000E 01 O. ItE60COE 03 0.0 0.0 0.0 C.O 
1 j. 0.988000E 01 0.16600OE Olt 0.0 0.0 0.0 0.0 



RESOLVED RES(NA~CE CATl 
eUJ GAelP S EO • E RES G"~ G"G" GMF spa 

3 32 I C.27180DE 03 0.252000E-Ol 0.110000E-01 0.0 o .IOOOOOE 01 
j H 2 0.251500E 03 0.245000E-OI O. 116000E- 01 0.0 O.IOOOOOE 01 
3 32 3 0.243200E 03 0.238000E-ol O. )16000E-Ol 0.0 O. 100000E 01 
I 32 • 0.22900DE 03 0.231000E-Ol 0.31 oOOOE-OI 0.0 O.IOOOOOE 01 
j 3l 5 o .21'.100E 0) o .224000E-0 I 0.)1600OE- 01 0.0 0.1 COOOOE 01 
3 32 6 C.200400E 0) 0.210000E-01 o .310oo0E-01 0.0 0.100000E 01 
I 3Z 1 0.186200E 03 C.2C800DE-Ol O. )10000E-01 0.0 O.IOOOOOE 01 
1 II 8 0.171900E 0) o .200000E-0 I 0.316000E-Ol 0.0 0.100000E 01 
3 33 I 0.15700CE 03 C.I92000E-Ol 0.316000E-ol 0.0 o .100000E 01 
) H 2 o .14)400E 03 0.183000E-0 I 0.11600DE-Ol 0.0 0.100000E 01 
3 3~ I 0.129100E 03 Q.I73000E-OI o .)10000E-Ol 0.0 0.10000OE Cl 
3 H 2 0.1l480DE 0) 0.164COOE-Ol 0.310000E-01 0.0 0.100000E 01 
J Jj I 0.100500E 03 o .153000E-0 I O. 3L6COOE- 01 0.0 0.100000E 01 
3 35 2 C.862800E 02 0.H2000E-Ol 0.316000£-01 0.0 0.100000£ (1 
j ). I 0.720100E 02 C.130000E-OI 0.316000E-Ol O. a 0.100000 E 01 
3 H I 0.571400E 02 0.110000 E-O 1 0.116000£-01 0.0 0.10000DE 01 
1 38 1 0.41470DE 02 C.IOlOOGE-OI 0.310000£-01 0.0 o .IOOOOOE 0 I 

-.J 1 10 I o .292000E 02 0.825000E-02 O. 116GOOE- 01 0.0 O.IOOOOOE 01 

'" 3 4l I 0.149)00E 02 0.590JOOe-ol 0.310000£-01 0.0 O.10000ae 01 

••••• I.;NRESOLVEO RESCNANce f'UIIETERS ••••• 
:UO llH fiRST O-AVG GNNO G"GN GMF SPI ~ 

, 
H 24 O. H2700E O' C.I~ lVOOE-02 0.31000DE-01 0.0 0.100000E 01 



HERMAL DATA 

.ULT .STANC.CF25D 10'- Hl50. NU- 0.0 SIG-S - 0.9880DE 01 

GROUP 5IGOJ-1 SIGMA-F 

55 0.315400E ~5 0.0 
56 0.9H60JE J4 0.0 
51 O. 14810CE C4 0.0 
58 0.8~8200E J3 0.0 
59 C.l31 100E J3 0.0 
60 0.66 HOOE J3 0.0 
61 o .681DOJE J3 0.0 
~2 O.IOnOCE 03 0.0 
63 0.13<;900E H 0.0 
M 0.1l890JE 03 0.0 
65 C.8222COE 03 0.0 
66 0.810800E H 0.0 
61 0.9l580H )3 0.0 
68 C.~86C((e II 0.0 
69 0.1 )510 JE J4 0.0 

-.J 10 0.11200JE J4 0.0 
a- 11 0.11~600E 04 C.O 

12 0.IZ840JE 04 0.0 
13 C.138800E 04 0.0 
14 0.151100E 04 0.0 
15 0.165900E J4 0.0 
16 0.1841COE 04 0.0 
11 0.2C6~OJE 04 0.0 
18 0.216200E 04 0.0 
19 0.215400E 04 0.0 
80 0.H0300E 14 0.0 
81 0.4IHOOE 04 0.0 
82 0.5~0000e 04 0.0 
83 0.8ZHOOE Jit 0.0 
84 0.IH9DCe 05 0.0 



CALI FORNIUM·251 

Il'i= 'id251. MASS- 248.9200 ~~l T. STAI<OAAJ. ;"251 

S~OCH e'" 
(lH G~JJP SIGPO SIGC 5((; IN SIGF SIGPI 5 IC~U 

I I C.984000E 01 e. e J .0 0.0 0.0 C.61500OE 01 
I l 0.984000E 01 0.0 C.O 0.0 0.0 o .511000E 01 
1 I 0.98'o000E 01 0.0 J .0 0.0 0.0 0.536000E 01 
1 ~ C. S HOOOE 01 O. a J.O 0.0 0.0 0.50900OE 01 
1 > 0.9f4000E 01 0.0 0.0 0.0 0.0 0.488000E 01 
I t C.S8'o000E 01 0.0 ) .0 0.0 0.0 C.41200OE 01 
1 1 C.S84000E 01 0.0 0.0 0.0 0.0 0.459000E 01 
1 .~ 0.984000E 01 0.0 0.0 0.0 O. a O.449000E 01 
I \ 0.984000E 01 O. a J.O 0.0 0.0 C.441eoOE 01 
1 1 ) 0.9f4000E 01 o. a C.O 0.0 0.0 0.1035000E 01 
1 LI 0.984000E 01 0.0 ) .0 0.0 0.0 o.4]OOOOE 01 
1 1, C. SE400DE 01 0.0 ).0 0.0 0.0 0.421000E 01 
1 LJ 0.9!lt000E 01 0.0 0.0 0.0 0.0 0.424000E 01 .... I 1. 0.984000e 01 0.0 J.O 0.0 0.0 C.422CCOE (1 .... 
1 15 0.9HCOCE 01 0.0 c.o 0.0 0.0 0.4200aOE 01 
1 16 0.984000E 01 0.0 0.0 0.0 0.0 0.419000e 01 
1 1 I C.984000E 01 o. C ) .0 o~o 0.0 C.'1800CE 01 
1 11 o .984000E 01 O.C c.O 0.0 0.0 0.'o11000e 01 
1 1 ) 0.984000E 01 0.0 J.O 0·9 0.0 0.'o16000E 01 
I ,J 0.9E4000E 01 o. C ).0 0.0 0.0 0.416000E 01 
1 21 0.984000E 01 0.0 0.0 0.0 0.0 0.415000E 01 
1 2, C.S8'o000E 01 0.0 ).0 0.0 0.0 C. H5000E 01 
1 23 0.9HOOOE 01 0.0 0.0 0.0 0.0 o .414000E 01 
1 H o .984000E 01 0.H2000E-OI 0.0 O.15900DE 00 0.0 0.4HOOOE 01 
1 I~ 0.98'o000E 01 0.0 J.O 0.0 0.0 C.'14COOE 01 
I !::. 0.984000E 01 0.0 G.O 0.0 0.0 0." 14000E 01 
1 !1 0.98"000E 01 0.0 ) .0 0.0 0.0 0."14000e 01 
1 28 C. SE"OOOE 01 O. C J.O 0.0 0.0 0.41400OE 01 
I 1I 0.98"000E 01 0.0 0.0 0.0 0.0 0.'o14000E 01 
1 30 C.98'o000E 01 0.0 ).0 0.0 0.0 c. 'HOODE 01 
1 31 0.9HCOOE 01 0.0 0.0 0.0 0.0 O.41'oOOOE 01 
1 1l 0.984000 E 01 0.0 0.0 0.0 O. a O.'oHoooe 01 
1 33 0.984000E 01 0.62 0000e-02 ).0 o .108000E-o 1 0.0 C .41400CE 01 
1 h 0.98400oe 01 O. IHeCOE- 01 c.o 0.215000E-ol 0.0 0.'01'0000£ 01 
1 H 0.98"000E 01 0.229000E-JI J .0 0.39800DE-Ol O. ° 0.'o14000e 01 



Il''»: ~d.t5 L. MASS- 248.9200 .~L T. SU~04RJ. ;0'251 

S~OCT~ tIT_ 

ene G~JJ' SIGPO SIGC SI C; J N SIGF S IGPI S IG~U 

I 16 c. ~E~OOoe 01 0.4Z200CE-01 J.O 0.735000 E-OI 0.0 0.H400OE 01 
1 H 0.9B4000E 01 0.115999E-01 0.0 0.U5000E 00 0.0 0.414000E 01 
I lS C.98't000E 01 0.142000E 00 J .0 0.241000E 00 0.0 O. ~ 1 ~OOOE 01 
J B C.98'tCOOE 01 0.25ECOoe CC C.O 0.4S0000E 00 0.0 0.414000E 01 
1 '.~ 0.984000E 01 0.4E1000E 00 0.0 0.8l300OE 00 0.0 0.414000E 01 
J 4 1 C.984000E 01 C. 83 1000E 00 J.O o .146000E 01 0.0 C.41400oe 01 
1 H 0.9B4000E 01 0.14BOCOE 01 ~. 0 O.258000E 01 0.0 0.414000E 01 
1 'tI 0.964000E 01 o .2bOOOO E Jl ) .0 0.ltS200oe 01 0.0 0.414000E 01 
1 44 C.9HOOOE 01 C. 4't 1000E 01 J.O 0.779000E 01 0.0 o .'HOOCE 01 
I .':i 0.984000E 01 0.151000E 01 o. a 0.132000E 02 0.0 0.414000E 01 
1 H C.984000E 01 0.136000 E 02 ).0 O. ;;SltOOCE 02 0.0 c. H4000E 01 
I H C.9f'COOE 01 O. ;; 1l000E C2 G. a 0.387000E 02 0.0 0.414000E 01 
1 H 0.984000E 01 0.334000E 02 0.0 0.6C600oe 02 O. C 0.414000E 01 
I 41 C. 9 BltOOOE 01 C.5160COE 02 ) .0 0.9lt4JOOE 02 0.0 C.41400oe 01 
1 j) 0.9e4000E 01 O. iB4CCOE 02 C.O 0'1't6000E 03 0.0 0.H4000E 01 

'" 1 it 0.984000E 01 0.119000E 03 J .0 0.23300oe 03 0.0 0.414000E 01 
00 I 52 o. H4COOE 01 O.lnOOOE 03 J.O a .4ll000E 03 0.0 0.H4000E 01 

1 jJ 0.9B4000E 01 0.4HOOOE 03 0.0 0.U5000E 04 0.0 0.414000E 01 
1 ! " 

C.9B4000E 01 0.16l000E 04 ).0 0.511000E 04 0.0 O •• 14000E 01 



RESOLVED RESONANCE OUA 

.:" l 'J :; ~ ) tjlJ SEQ • E RE S GM~ G~(M GMF SP IN 

} H 1 o .155800E 03 0.222000E-01 0.210000E-Ol 0.911000E-Ol 0.500000E 00 
3 ;3 2 O. 147600E 03 C.216000E-Oi 0.21<>000 E-Ol 0.911000E-Ol 0.500COOE 00 
1 3l 3. o • 139400E 03 &.21(COOE-Ol 0.210CODE-Ol 0.911000E-Ol 0.500000E 00 
j H " 0.131300E 03 o .2040<>J E-O 1 0.210000E-Ol 0.9110COE-Ol C.500000E 00 
J ,. 1 0.12HOOE C3 O.191000E-JL O.21<>OOOE-ol 0.911000E-Ol 0.500000E 00 
j 14 2 0.115000E 03 0.191000E-01 O. HOOOCE- 01 0.911000E-Ol 0.500000E 00 
3 ~ ~ 3 0.106800E 03 0.18'o000E-OI 0.210000E-Ol 0.911000E-Ol 0.500000E CC 
J ~ \ 1 0.98630OE 02 C.I71000E-Ol 0.210000E-Ol 0.911 000 E -0 1 0.500000E 00 
J Jj 2 0.904100 E 02 o • 169000E-0 1 0.210COOE- 01 0.911000E-Ol 0.500000E 00 

!~ J 0.823100E 02 C.161000E-Ol 0.210000 E-Ol 0.911000E-Ol 0.500000E CC 
J " 1 0.141500E 02 0.153000E-Ol 0.2 70COOE -01 0.911000E-Ol 0.500000E 00 
J I. l 0.659900E 02 o .14400J(-0 1 o .270000E-Ol O. 91\000E- 0 1 C.50000DE CC 
J Jl 1 O.51830CE C2 0.135000E-Ol 0.270000E-Ol 0.911000E-ol 0.500000E 00 
1 II 2 0.496100E 02 0.125000E-01 0.210000E-Ol 0.911000E-Ol 0.500000E 00 

~. I 0.415100E 02 0.115000E-Ol J .HOOOOE-Ol 0.911000E-Ol 0.50000CE CC 
H 1 C.333500E 02 0.103000E-Ol 0.210000E-Ol 0.911000E-Ol 0.500000E 00 

J 'J I o .251900E 02 0.8'13000E-0' 0.21QOOCE-Ol 0.'I11000E-Ol 0.500000E CC ...., <2 1 0.110300E 02 C.114000E-02 o .210000E-Ol 0.911000E-Ol 0.500000E CC 

'" 1 4+ I 0.881000E 01 0.530000E-02 0.210COOE-Ol 0.911000E-Ol 0.500000E 00 

...... UNRESOLVED RESONAN:E PAR\~ETERS . .... 
O-AVG (~NJ G~GM GMf SP IN 

• JJ 0.816000E 01 J .1160lJE-02 0.218000E-Ol 0.911000E-Ol 0.500ceCE CO 



THERMAL DATA 

,~Ull. STANO.CF251 10 .... 98lil. NU- hn9999 SIG-S - O. ~E40OE 01 

GRWP $1'''_-\ SIGNA-F 

55 0.1 JC 30CE 05 0.130300E 05 
56 0.517900E O~ 0.~0190OE 04 
57 ·0.215100E J4 o .196800E O~ 
58 0.21660ae 04 0.163700E 04 
59 0.2)1100E J4 0.16100OE 04 
60 0.25140)E 04 0.168500E 010 
61 0.21110CE 04 0.180700E O~ 
62 0.29520~E )4 0.195300E 04 
t3 0.320500E 04 0.211200E 04 
64 O. Ho80OE O~ 0.22800OE 04 
65 0.313800E ~4 0.245200E O~ 
66 0.4C260CE 04 o .263700E 04 
61 0.43~100E 04 0.28390OE 04 
68 0.41>1800E )4 o .305600E 04 
69 0.50HOOE C4 0.32850OE O~ 

00 10 O.HoooaE J4 0.352600e O~ 
a 71 0.581lCOE 14 0.318800E 04 

12 0.628100E 04 0.40910OE 04 
13 0.03210~E lit O.~~~~OE O~ 

14 O. H1CCOE 04 0.~86100E 04 
15 0.824100E 04 O. 536000E O~ 

76 0.918100E )4 o .596900E 04 
11 0.103500E 05 0.61290OE 04 
18 a .118000E )5 0.110500e O~ 
19 0.IB600E J5 0.900500£ O~ 
80 0.16660OE 05 0.10820OE 05 
81 0.N860JE ~5 0.135~0£ 05 
82 0.21840CE 05 0.180700£ 05 
83 0.'" 11900E 05 0.21130OE 05 
84 0.8J6200E J5 0.542800£ 05 



CALI FORNIUM-252 

Il \ S,. Ii a 2 ~ 2. ~ISS·H9.9600 ~ULT.ST.'C'~C.'F252 

SMOOTH OA TA 

;.\til -illl..P SIGPO ~IGC S IG IN S IGF S IGP L SIGNU 

I o .980000E 01 0.0 0.0 0.0 0.0 0.61Z000E 01 
I , C.980000E 01 c. C J.O 0.0 0.0 C.561000E 01 
I 3 0.980000E 01 O. C 0.0 0.~;8000E 00 0.0 o .53\000E 01 
I 0.980000E 01 0.0 ) .0 O. Z24000E 01 0.0 0.503000E 01 
I O. ~ fceOOE el O. C J.O o .221000E 01 0.0 0.48Z00OE 01 
I , 0.980000E 01 0.0 0.0 0.ZZ9000E 01 0.0 0.465000E 01 
I C.~IlOOOOE 01 0.0 1.0 0.225000E 01 0.0 C •• S200OE 01 
I e C.SfCOOOE 01 O. C 0.0 0.1'I6000E 01 0.0 0.442000E 01 
I , o .980000E 01 0.0 0.0 0.11000OE 01 0.0 0.434000E 01 
I Ie 0.980000E 01 0.0 ).0 ° .149000E 01 0.0 C.42800OE 01 
I I I 0.980000E 01 O. C C.O 0.133000E 01 0.0 o .423000E 01 
I \l 0.980000E 01 0.0 1.0 0.12l00OE 01 0.0 0.10 1 'IOOOE 01 
I I ? c. ~eCOOOE 01 C. C J.O 0.L11000E 01 0.0 0.41600OE 01 

00 
I H 0.980000E 01 0.0 0.0 0.103000E 01 0.0 0.414000E 01 ..... 
I I ~ C.980000E 01 0.0 J.O 0.92Z000E 00 0.0 C.41ZCCOE 01 
I 16 c.~eCOCCE Cl 0.0 C.O O.lHOOOE 00 0.0 0." 11000E 01 
I I 1 0.980000E 01 0.0 0.0 0.65900OE 00 0.0 O.H OOOOE 01 
I 18 C.980000E 01 O. C ) .0 0'.570000E 00 0.0 C.4C900OE 01 
I I • o .geOOOOE 01 O. C u.o 0.500000E 00 0.0 o .Io08000E 01 
I n 0.980000E 01 0.0 1.0 O. H6000E 00 0.0 0.408000E 01 
I , I C. secCOOE 01 O. C 1.0 0.389000E 00 0.0 0.401000E 01 
I Zl o .980000E 01 0.0 0.0 0.336000E 00 0.0 0.401000E 01 
I il C.98COOOE 01 0.0 1.0 0.304000E 00 0.0 C.406000E Cl 
I 2" C.~89000E 01 0.189000E-01 0.0 0.H3000E 00 0.0 0.Io06000E 01 
1 !5 o .980000E 01 0.0 0.0 0.0 O. C 0.406000E 01 
I H 0.980000E 01 O. C 1.0 0.0 0.0 C.4C600OE 01 
1 U 0.980000E 01 0.0 C.O 0.0 0.0 0.406000E 01 
1 !3 0.980000E 01 0.0 ) .0 0.0 O. a 0.406000E 01 
I 29 C. S 8COOOE 01 C. C ).0 0.0 0.0 0.4C600OE 01 
I I) 0.980000E 01 0.0 0.0 0.0 0.0 0.40&000E 01 
) JI 0.981000E 01 o .511000E-0; ).0 0.186000E-05 0.0 C.4C6CCOE 01 
I 32 o.sooaOE 01 0.2BOCOE-04 Q.O 0.420000 E-04 0.0 0.406000E 01 
I 31 0.984000E 01 0.684000E-04 0.0 0.105000E-03 0.0 C.406000E 01 
I J4 C.985000E 01 0.121ceOE-0) ).0 0.195000E-03 0.0 0.40600OE 01 

jj 0.981000E 01 O. 234COOE- OJ 0.0 0.360000E-03 0.0 0.40&000E 01 



Il 'Sa Cj a 2 ~ 2. M'55-Z49.9600 ~UlT .5TA~C'~C.CFZ~Z 

SMOOTH 04 TA 

:H~ ';--t J I,.P 51 GPO !lGC S IG IN 5IGF S IGP 1 SIGNU 

1 h 0.988000E 01 0.4l0000E-OJ 1.0 0.66Z000E-C3 O. C 0.406000E 01 
I 1I C.~HOOOE 01 O. 18~OCOE-03 J.J O.1ZIOOOE-OZ 0.0 0.406000E 01 
I H 0.994000E 01 0.144000·E-Ol 0.0 0.221000E-OZ 0.0 0.406000E 01 
I 39 O.991000E 01 O.Z61000E-02 1.0 0.401000E-02 0.0 0.406000E 01 
I 40 O.ICCOOOE OZ 0.46E000E-OZ 0.0 0.121000E-DZ 0.0 0.406000E 01 
I H 0.101000E OZ 0.8HOOOE-Ol 0.0 0.128000E-Ol 0.0 0.406000E 01 
I 42 0.101000E 02 0.141000E-OI 0.0 o .226000E-Ol 0.0 C.4060COE 01 
I 41 o .102000E 02 0.2!4000E-OI 0.0 0.391000E-DI 0.0 0.406000E 01 
1 4. 0.103000 E 02 o .4HOOO E-O I J .0 0.666000E-OI 0.0 0.406000E 01 
I 45 C.I04000E 02 C.1Z1999E-01 J.O 0.1l1000E 00 0.0 0.40600OE 01 
I .6 0.106000E 02 0.I\6000E 00 0.0 0.181000E 00 0.0 0.406000E 01 
I ~l 0.101000E 02 0.181000 E 0 a J.O 0.288000E 00 0.0 C.4060COE 01 
1 48 0.109COOE OZ 0.289000E 00 O. a 0.H5000E 00 0.0 0.406000E 01 
I H O.llOOOOE OZ 0.4)3000E 00 0.0 0.667000E 00 O. a 0.406000E 01 
I 5e 0.lll000E OZ O.63CCOOE 00 ) .0 o .• 970000E 00 0.0 C.40600OE 01 

00 1 j\ 0.1l4000E 02 C. e~COCCE oe 0.0 0.137000E 01 0.0 0.406000E 01 N 
I 52 0.1l5000E 02 0.122000E 01 ) .0 0.18700OE 01 O. C 0.406000E 01 
I n O. 117COOE 02 0.165000E 01 ).0 0.255000E 01 0.0 0.40600OE 01 
I H O.lleOOOE 02 o .lO 1000E 01 0.0 0.309000E 01 0.0 0.406000E 01 



RE set VEO RE S(NA~eE CHA 

C.AIi J G~CJP S E, M E RES G~~ G.GM GMF SPH 

3 11 I 0.349000E 03 e.225(00E-OI 0.21>000E-01 0.595000 E-O I O.IOOOOOE 01 
3 II '2 o .331bOOE 03 o .219000E-0 1 0.235000E- 01 0.595000E-01 O.IOOOOOE 01 

~ 1 3 0.3\4100E 03 (.21300JE -01 J .2HOOOE-01 0.595000E-01 O.leOOOOE el 
3 JI 4 O.2S6600E 03 O. 2( 1(00E-01 0.215000E-01 0.595000E-OI O.IOOOOOE 01 
J JI 5 0.21nOOE 03 0.20100H-0i 0.235000E-01 0.59 500CE- 0 I C.IOOOOOE 01 
1 32 I c. 2H 70CE C3 0.194COOE-OI 0.215JOOE-OI 0.595000 E-OI O.IOOOOOE 01 
J 12 2 0.244200E 03 0.188000E-01 O. 235000E- 01 0.595000E-OI O.IOOOOOE 01 
1 32 3 O.226700E 03 ,1.18100JE-01 O.235000E-OI o .595000E-0 I O.IOOOOOE 01 

1< 4 0.209300E 03 C.174(00E-OI O.2HOOOE-Ol 0.595000E-OI O.IOOOOOE 01 
3 Jl ~ 0.19l800E 03 o .1<.6000E-0 I 0.215000E-OI 0.595000E-OI O.leOOOOE 01 
; 31 6 0.114300E C3 0.15900JE -01 0.235000E-OI o .595000E-OI o .IOOOOOE (I 
I H I 0.156900E 03 0.15(COO;-01 0.235000E-OI 0.595000E-OI O.IOOOOOE 01 
1 II 2 0.139400E 03 0.14200JE-OI o .235000E-OI 0.595000E-01 O.IOOOOoe 01 
1 ~ 4 I C.12190oe 03 (.IHOOOE-Ol ).215000E-Ol 0.595000 E-O I o .IOOOOOE 0 I 
3 14 2 o .104500E 03 0.121000E-01 O. 235000E- 01 0.595000E-OI O.IOOOOOE at 
3 1 5 I 0.869900E 02 0.112000E-0 I 0.23 5000E-OI o .595000E-OI O.IOOOOOE Cl 
1 36 I 0.695200E 02 (. 100(tCE -01 0.23>000E-Ol 0.595000E-ol O.IOOOOOE 01 

00 
3 H I o .520500E 02 O.867C00E-0. 0.235000E-CI 0.595000E-OI O. 100000E 01 

'" J " I 0.345800E 02 0.70700JE-O! 0.235000 E-OI o .595000E-01 O.IOOOOOE (I 
1 41 I O.l7l100E 02 (.497(00E-Ol 0.2J:iCOOE-01 0.595000E-OI O.IOOOOOE 01 

••••• UNRESOLVEO RESONANi:E ",R'ME TERS ••••• 
L \ 5 T F I" S 1 O-Ave GMF SP IN 

1I 24 0.174700E 02 a .1200JOE-02 0.235000E-OI 0.595000E-Ol 0.50CCCOE CO 



THERMAL DATA 

~UL T. STAND.CF252 [ OI'S 98l52. NO- 4.059999 SJG-S .. O.~8CCCE Cl 

~ROUP S [';;~U.-" SIG"A-F 

55 O.6l6;OJE Jl O.38~800E 01 
56 0.lH600E 01 O.~6HOOE 01 
51 ·0.90l00JE Jl 0.55Z800E 01 
58 O.1C58CCE C2 0.6"'8200E 01 
59 0.122500E J2 0.14~60OE 01 
60 0.1 JHOJE J2 0.855100E 01 
61 0.151BCCE 02 0.965~00E 01 
62 0.11620JE J2 O.lOIIOOE 02 
t3 0.194100E J2 O.lnOOOE 02 
64 0.a3200E J2 0.130~OOE 02 
65 o .231600E )2 0.14l600e 02 
66 0.2!1300E C2 0.153600e 02 
61 O.<l2JOOE 02 C.16640OE 02 
68 0.294700E J2 o .180l00e 02 
69 0.1l81Coe (2 0.194400E 02 

00 10 o .3OZ600e J2 0.20930OE 02 .... 71 0.3691 0 JE J2 o .225500E 02 
12 0.399600E 02 G.24420OE 02 
73 o .H510lE J2 0.265800E 02 
74 0.4jUOCE 02 0.291300E 02 
75 0.526100E 02 0.32l100E 02 
16 0.58HOOE J2 0.358800E 02 
71 0.661l00E 02 0.405000E 02 
18 0.7I>010JE )2 0.4f430OE 02 
19 C.8'19l00E J2 0.543100E 02 
80 0.lC6900E 0) C.653100E 02 
81 0.1J390JE J3 0.811900E 02 
82 O.lISSCOE 03 0.109200E 0) 
B) 0.2f8500E 03 0.16400OE 03 
84 0.5J7200E J3 a .328l00E 03 



CALI FORNIUM-253 

t l \ ~ : 'i e ~ ~ 3. "ASS=250.B300 ~UlT.STA~CA~c.CF25] 

SMOOTH OA 1A 

CH~ ~-tJl.P SIGPO SIGC SIGIN S IGF 51 GP I SIGNU 

O.91bOOOE 01 0.108000E-0~ a.o O.IHOOOE-O] O. a C.62bOODE 01 
C. G1bOOOE 01 0.8ClCCOE-O> ).0 o .IHOOOE-OJ 0.0 e.51000OE 01 
o .nbOOOE 01 C. SCSCCOE-O~ 0.0 0.151000E-03 0.0 o .54]000E 01 

• O.91bOOO E 01 0.IJ3000E-0; J .0 O.IHOOOE-O] 0.0 0.5150DOE 01 , C. < /oOCOE 01 0.111000E-05 J.O 0.10]000E-03 0.0 D.40]000E 01 , D.nbOOOE 01 0.U2000E-05 0.0 0.219000E-03 0.0 0.416000E 01 
1 C.olbOOOE 01 0.bOOOOE-05 J.O 0.2480aOE-03 0.0 C.4blOOOE 01 
e C.<lbCOOE 01 O.IHeCDE-DS U.O 0.l81000E-03 0.0 0.4Sl000E 01 , o .91bOOOE 01 O.192000E-O~ 0.0 0.31 OOOOE - 0] 0.0 O.Lt44QOOF 01 

1 C C.97bOOOE 01 C.218QCOE-Qj J.O o .Jb 1000 E-03 0.0 C.43BCCOE 01 
1 11 0.01bOOOE 01 O. <41000E- (S C.O 0.400000E-03 0.0 o .4HOOOE 01 
1 Il O.916000E 01 O.2iJQaOE-)j ) .0 o. o\6.ttOOOE - 0.3 0.0 0.42000DE 01 
I I ~ C. < IbCOOE 01 C.31ICCOE-C5 J.O o .52bOOOE-03 0.0 0.42bOOOE 01 

00 1 1. O.OlbOOOE 01 O.3~qOOO~-95 0.0 0.59bOOOE-0] 0.0 O.42IotOOOE 01 <n 1 , O.nbOUOE Dl o .4J 1000 E-O ') J.O 0.bI5000E-OJ 0.0 C.422CCOE 01 
1 ; O.GHCODE C 1 0.4bZOOOE-OS •• 0 0.lb5000 E-O] 0.0 0.4l0000E 01 

1 1 I 0.916000 E 01 0.5, lOOOE-OS 0.0 0.tbl000E-OJ 0.0 O.419000E 01 
I Ii c. ifi 1bOOOE 01 C.5~JCCOe-ooj J.O 0.98l000E-03 0.0 C.<l600DE 01 

II O.OlbOOOE 01 0_612CCCE-05 C.O 0.1l1000E-D2 0.0 a .418000e 01 
n O.916000E 01 0.161000E-O' J .0 0.126000E-02 0.0 0.411000E 01 
, I C. < HOOOE 01 C. nCCOOE-Oj J.O o .15l000 E-02 0.0 0.411000E 01 
22 O.OlbOOOE 01 o .118000E-04 0.0 0.196000E-02 0.0 0.416000E 01 -. '- C.GlbOOOE 01 0.152000E-04 J .0 0.251000E-02 0.0 C.41bCOOE 01 
,4 C.<HOOOE 01 O.1950COE-04 0.0 0.J23000E-02 0.0 0.4IbOOOE 01 
~., O.O/bOOOE 01 o .2~OOOOE-04 J.O O.414000E-02 O. C 0.4IbOOOE 01 
1/ 0.01bOOOE 01 0.121000E-O' ).0 o .5J2000E-02 0.0 C.<lbOCOE 01 

1 11 O.91bOOOE 01 0.41<COOE-0' 0.0 0.b83000E-02 0.0 0.41bOOOE 01 
1 l. D.HbOOOE OL 0.529000 E-,J .. J .0 0.811000E-02 0.0 C.4LbOOOE OL 
I U C.91bOOOE 01 C. bBtCOOE-O' J.O a .113000E-OI 0.0 0.< 16000E OL 
1 J J O.OlbOOOE 01 0.8BOOOE-04 0.0 0.145000E-OI 0.0 0.4LbOOOE 01 
I ~ I C.91bOOOE 01 o .l1l000 E- H 1.0 0.18bOOOE-01 0.0 t. q 5000E 01 
I l; C.S1HCOE 01 O.IHOOOE-OJ Q.O 0.238000E-Ol 0.0 o .H5000E 01 
1 } J 0.916000 E OL O.l13000E-Ol 0.0 0.28100DE-OI 0.0 C.415000' 01 
I J4 C. < 16 OOOE 01 0.1 SbCOOE-OJ J .0 0.J25000E-DI 0.0 C.~15\10OE 01 
1 )j o .916000E 01 O.~220Coe-03 C.O O. J68000E-DI 0.0 O.415LOOE 01 



I l \ 5 ~ Ij e L 5 j. "ASS.250.~30u ~U1T.STA'[AR[.CF25] 

SMOOTH OA 1A 

:uu .;{ H.P SI GPO SIGC 5 IG IN 51GF 51 GP 1 SIGNU 

I 16 0.976000E 01 0.252000 E-O J ) .0 0.~18000E-Ol 0.0 O.415000E 01 
I II c. ~ HeoOE 01 0.28bOOOE-0] ).0 0.413000E-Ol 0.0 0.~15000E 01 
I Ii 0.976000E 01 0.~24000E-OJ 0.0 O. S36000E-Ol 0.0 0.~15000E 01 
I l~ 0.916000E 01 0.367000·E-OJ ).0 0.601000E-Ol 0.0 c. ~ 15000E 01 
I <J e.~lteooe 01 0.~160VOE-OJ 0.0 0.688000E-Dl 0.0 0.H5000E 01 
I H 0.976000E 01 O.H 1000E-0~ 0.0 0.7199991'-01 O. e 0.~15000E 01 
I <2 C.976000E 01 0.5HOOOE-OJ J.O o .883999E-0 1 0.0 (.'150eOE 01 
1 4J 0.916000E 01 O. 605000E- 03 C.O 0.100000E 00 0.0 0.415000E 01 
I 4, 0.916000E 01 0.6a5000E-OJ ) .0 O. 113000E 00 0.0 C •• 15000E 01 
1 . ~ C.91600OE 01 C.116000E-Ol ).0 0.129000E 00 0.0 0.'15000E 01 
I .. O.97bOOOE 01 O.880000E-OJ 0.0 O. 146000E 00 0.0 0.415000E 01 
1 U O. n6000E 01 0.997000E-Ol ).0 o .165000E 00 0.0 c. 'l50eVE VI 
1 , ! C.9i6COoe 01 O.lllOOOE-Ol c.o 0.18l000E 00 0.0 0.~lS000E 01 
I d o .976000E 01 0.ll8000E-0' 0.0 0.21200oe 00 0.0 C.~15000E 01 
I 5e C.916000E 01 0.14S000E-OZ J.O 0·.240000E 00 0.0 (.41500oe 01 

00 
1 H 0.976000E 01 o. 16 ~oeOE- 02 0.0 0.213000E 00 0.0 o .H5000E 01 

'" I 52 0.916000E 01 0.186000E-OZ ) .0 0.30900OE CO 0.0 0.~15000E 01 
1 5J C.~HCOoe 01 0.214000E-02 J.a o .354000E 00 0.0 0.41500OE 01 
I 54 0.916000E 01 0.l48000E-02 0.0 0.410000E 00 0.0 0.41S000E 01 

RE SCLYEO RE seNA'OE CAU 

c.~o GOOUP SEQ • E RES G~~ G'4GM GMF SPI N 

I .5 I 0.655000E 01 C. 6~ leOOE-OJ 0.207000E-01 0.443000e 01 0.500000E 00 
1 46 I o .51l000E 01 0.S8qOOOE-OJ 0.26 7eOOE- 01 0.443000E 01 O.SOOOOOE 00 
1 n I e.46l000E 01 0.544COH-OI 0.267000 E-Ol o .44}OOOE 01 O.SCOOOOE CO 
1 i7 2 0.403000E 01 e.4~5eOOE-OJ 0.2ol000E-.91 0.443000E 01 O.SOOOOOE 00 
1 4d I 0.319000E 01 0.44000 IE -J 1 u.26l000E-01 O. ~~3000E 01 O. SCOOOOE 00 
1 ~J I e.23500OE el 0.31800 JE -01 0.l67000E-01 0.443000 E 01 o .SOOOOOE 00 
1 51 I o .IS1000E 01 0.30lO00E-OJ o. 261000E- 01 0.443000E 01 0.500000E 00 
I !4 1 0.610000E 00 0.2J200 IE-OJ 0.26l000E-01 0.441000E 01 o. SOOOOOE ee 



••••• UNRESOL~EO RESCNANCE F.R\~ETERS ••••• 
l,\Sf FIRST C-AVG (~N) GMG~ GMF SPI~ 

20 o .840000E 00 0.HIOO~E-03 D.261000E-OI O. 4~3000E 01 0.500000 E 00 

THERMAL DATA 

.VU. STANC.CF253 10'" 98H3. NU- 4.15000C SIG- S • C. S16DOE 01 

GROUP U;'U-.\ SIG~A-f 

55 O.HHDDE JO o .410000E 00 
56 O.2!lt200E 03 0.Z31700E 03 
51 O.Z.OlOJE 13 0.Z5150OE 03 
58 0.Z88jOOE )3 0.Z85300E 03 
59 0.3 HHtE 03 0.315Z0OE 03 
60 O.HO;OH J3 0.H6100E 03 
61 O.lSUDJE J3 0.379600E 01 

00 62 O.4180DOE 03 0.41350OE 03 " 63 0.4;jOOJE H o .448100E 03 
64 0.488l0tE 01 0.483000E 03 
65 0.52HCOE Q3 0.51830OE 03 
66 0.5.HOJE J3 o .555600E 03 
67 0.6C21GtE 03 0.596Z00E 03 
68 O.64650JE 13 0.639500E 03 
69 0.69HOOE J3 0.685400E 03 
10 O. H 1JOOE Jl 0.. 733l0OE 03 
11 O. N4JO~E ~3 0.785700E 03 
12 O. 8~5400E 03 0.846200E 03 
73 0'~'6100E 13 0.91670OE 03 
14 0.10110aE )4 o .100000E 04 
75 0.1l120OE 04 O.llOOOOE 04 
16 O.llhOOE )4 0.l22200E 04 
77 O.IHOOOE J4 O.131500E 04 
18 0.158900: 04 0.15110OE 04 
19 O.lHlOOE 14 0.18ll00E 04 
80 0.22HOCe t4 0.Z20000E 04 
81 0.218000E 04 0.27500OE 04 
82 0.H01DeE J4 o .366100E 04 
83 0.5560ttE 04 0.550000E 04 
84 0.1l1Z00E J5 0. 110000E 05 



CALI FORNIUM-254 

Ill) :I ~ J! ,4 • M_SS -l51.8200 ~LT.STA~tl~C.CF254 

SMOOTH OUA 

; \ ~ ) r.~ClH· S 1 GFO SIGC S IGIN SIGF SIGP 1 SIGNU 

I 0.988000E 01 0.H9000E-C6 0.0 0.0 0.0 0.0 
l 0.9S8000E 01 0.509000 E-O:' J .0 0.0 0.0 0.0 

c.SSeOOOE 01 0.511COOE-0' J.O 0.0 0.0 0.0 
4 0.988000E 01 0.6BOOOE-Ob 0.0 0.0 0.0 0.0 

I ~ C.988000E 01 O. HOOOOE-O' 1.0 0.0 0.0 C.O 
I ~ C.HHOOE 01 O. 8~9COOE-06 C.O 0.0 0.0 0.0 
1 1 0.988000E 01 0.951000E-06 0.0 0.0 0.0 0.0 
I e C. 988000E 01 C.lC8QOOE-Oi J .0 0.0 0.0 C.C 
I • 0.988000E 01 O. I«COOE- 01 0.0 0.0 0.0 0.0 
I 10 0.988000E 01 0.LJ8000e-O; J .0 0.0 0.0 O. a 

1 I C.HSOOOE 01 O. B lOOOE-O; 1.0 0.0 0.0 0.0 
11 0.S88000E 01 0.1l8000E-05 0.0 0.0 0.0 0.0 

'" 
I ~ C.988000e 01 0.2') 1000 E-J; J .0 0.0 0.0 0.0 

'" I ~ C .S88000E 01 0.';: ~ 8ccoe- 05 0.0 0.0 0.0 0.0 
15 0.988000 E 01 0.2~8000E-05 0.0 0.0 0.0 0.0 
If C.98Boooe 01 0.293000E-0; J.O 0.0 0.0 c.t 

I 11 0.9 eeOOOE 01 0.13 20QOE- 05 C.O 0.0 0.0 0.0 
1 13 0.988000e 01 0.lI6000E-0; 1.0 0.0 O. a 0.0 
I IS C. S B8000E 01 C.416COOE-0; 1. a 0.0 0.0 0.0 
1 l J 0.9BeOOOE 01 0.483000E-05 J.O 0.0 0.0 0.0 
I , 1 C.98BOOO< 01 0.581000 E-O; ,) .0 0.0 0.0 C.O 
I n O.S HOOOE 01 0.1~9000E-05 c.o 0.0 0.0 0.0 

L lJ 0.988')00 < 01 0.961000E-05 0.0 O. C 0.0 0.0 

I ,~ C. 988000E 01 0.114000e-0'. ,j .0 0.0 0.0 t.C 

I !j o .98BOOOE 01 0.15 9tOOE- 04 0.0 0.0 0.0 0.0 

1 lo 0.988000E 01 0.2 04000 E-O' 1.0 0.0 O. C 0.0 

I ; 1 C.9 BBOOOE 01 C.26l000E-O' J.O 0.0 0.0 0.0 

I H 0.988000E 01 0.~39000E-04 0.0 0.0 0.0 0.0 

I " C.988000E 01 0.441000 E-O!t J.O 0.0 0.0 0.0 
I ~o t.9BSOOOE 01 O. IE ECCOE-04 0.0 0.0 0.0 0.0 
1 11 a .988000e 01 0.8Hoooe-0~ 0.0 0.0 0.0 0.0 

I J 1 e.988000E 01 O.131000E-Ol J.O 0.0 0.0 C.C 

1 3J 0.988000e 01 0., 12eOOE- 03 c. a 0.0 0.0 0.0 

1 I't 0.9a8000E 01 0.314000 E-J\ J.O 0.0 0.0 0.0 

I J ~ C.98800OE 01 0.491CCOE-Ol J.O 0.0 0.0 0.0 



III j.: ~ I ~ ;4 • M~SS=l51.8l00 ~ULT.STA'C'~C.~F254 

SMOOTH aUA 

: \ ~ ) 'Hl,.1l S 1 GFO i He S IGIN SIGF SI GP I SIO~U 

•• O.~ 88000E 01 0.810000E-Ol ~. a 0.0 0.0 0.0 
I ~ j C.~88000E 01 0.IHOOOE-02 J.O 0.0 0.0 C.O 
I H o. S E ECCOE CI 0.242000E-02 G. a 0.0 0.0 0.0 
1 " 0.9S8000E 01 O.~}OOOOE-OZ 0.0 o. a 0.0 0.0 
I '0 o. ~88000E 01 C.111000E-02 J .0 0.0 0.0 C.O 
1 01 0.988000E 01 0.ll8COOE-01 il.O 0.0 0.0 0.0 
1 .l 0.988000E 01 0.2'8000E-Jl ) .0 0.0 0.0 0.0 
1 0 O.HECOOE 01 0.441000E-OI J.O 0.0 0.0 0.0 
I .. 0.988000F 01 0.1/8000E-0 I 0.0 0.0 0.0 0.0 
1 , ~ C.988000E 01 0.13600H 0) J .0 0.0 0.0 C.O 
1 4t C.988COOE 01 0.2}'000E oc 0.0 0.0 0.0 0.0 
1 \ I a .988000E 01 0.}92000E 00 0.0 0.0 0.0 0.0 
I \ E O. ~ 88000E 01 C.646000E 00 J.O 0.0 0.0 c. C 
I •• 0.988000E 01 O. \( 4000E 01 G.O 0.0 0.0 0.0 

00 I iO 0.988000E 01 0.163000E H J .0 0.0 0.0 0.0 
<D 1 ~ 1 C. 9 88000E 01 C.249COOE 01 J. a 0.0 0.0 0.0 

1 il 0.988000E 01 0.361000E 01 0.0 0.0 0.0 0.0 
I ! ~ 0.988000E 01 0.543000E 11 J.O 0.0 0.0 O. C 
I ~ , c.s fECOCE 01 0.192000E 01 0.0 0,.,0 0.0 0.0 

RESCLVEO RESCNANCI CAT A 

C.HO G~CJP SEQ • E RES OM, G MGM G~F SPIN 

3 3 Z I 0.190000E 03 0.31800 JE-JL a .1180()OE-OI 0.0 o .IOOOOOE CI 
I )J 1 0.156000E 03 C.288COOE-OI O.lldCOO£-OI 0.0 0.100000£ 01 
1 \, I 0.122000E O) a .25500 IE-a 1 o .118000E-OI 0.0 0.100COOE CI 
3 ~ , 1 C.819000£ 02 0.211000E-0\ 0.118000E-ol 0.0 o .IOOOOOE 01 
j J1 I o .540000E 02 0.110000£-0\ 0.\18000E-OI 0.0 O.IOOOOOE 01 
3 41 I 0.202000E 02 O.10400JE-OI 0.1 HOOOE-Ol 0.0 O. 100000E CI 



• •••• UNRESOLVED RESONANCE fAR'~ETERS ••••• 
LAST FIRST [-AVe GM~I GMGM GMF SPI N 

• Jl 20 0.319000E 02 O. <BOO JE- 02 0.1l8000E-01 0.0 O.IOCOOOE 01 

THERMAL DATA 

.ULT. STANC. [F2S4 10'" 98254. NU- 0.0 SIG-S & C. ~88COE 01 

GROUP SI~M"-' SIGMA-F 

55 C.192000E Jl 0.0 
56 0.21060OE 02 0.0 
51 0.2HIOOE )2 0.0 
58 O.25<J~OOE 12 0.0 
59 O.28~ 50 OE 02 C.O 
60 o .315l0JE )2 0.0 
tl 0.34510CE 02 0.0 

lO 62 0.3l5~00E ~2 0.0 
0 63 O.~J7JOOE )2 0.0 

64 0.H910oe 02 0.0 
65 0.41l10JE )2 0.0 
66 0.50500JE )2 0.0 
61 O. !42000E )2 C.O 
68 O.HHOIE J2 0.0 
69 0.623JOOE 02 0.0 
70 0.666700E 02 C.O 
71 O.71HOOE J2 0.0 
72 O. U92COE C2 0.0 
73 0.8J3JOOE J2 0.0 
74 0.9C910JE 12 0.0 
75 O.ICOOOOE Jl 0.0 
16 o .11 llO JE J3 0.0 
77 0.125000E CJ 0.0 
78 0.142900E OJ C.O 
79 0.166100E H ')".0 
80 C.2CCCCCE 03 0.0 
81 0.250000E J3 0.0 
82 0.3)3 IOJE J3 0.0 
83 0.5COOOOE )] 0.0 
8. O.IOOOOOE 04 0.0 



EINSTEINIUM-253 

llAS" ~~l)4. ,'55=2S0.noo MULT.5TA~C4~C.:)lS3 

SMOOTH 04U 

: .\ ~ ) ; tJ UP SIGPO SICC S IGIN S IGF SIGP 1 SIGNU 

I o .916000E 01 0.0 0.0 0.0 0.0 0.0 
I , 0.976000E 01 0.0 J.O 0.0 0.0 c. C 
I C.~HCOCE 01 0.0 0.0 0.0 0.0 0.0 
I • 0.976000 E 01 0.0 0.0 0.0 0.0 0.0 
I ! C.916000E 01 o. C J .0 0.0 0.0 0.0 
I > 0.916000E 01 0.0 G.O 0.0 0.0 0.0 
I I 0.976000E 01 0.0 J .0 0.0 0.0 0.0 
I e C.91tCOOE 01 o. C J.O 0.0 0.0 0.0 
I • 0.916000E 01 0.0 o. a 0.0 0.0 0.0 
) 10 C.916000E 01 0.0 J .0 0.0 0.0 c.o 
) I ) C.H6COOE 01 0.0 0.0 0.0 0.0 0.0 
I Il o .916000E 01 0.0 0.0 0.0 O. C 0.0 

"" 
) II 0.916000E 01 c. C J.O 0.0 0.0 C.C ..... I " O.H6000E 01 0.0 C.O O. a 0.0 0.0 
I I; 0.916000E 01 0.0 J .0 0.0 O. a C.O 
I If C. 9 16000E 01 c. C J.O 0.0 0.0 0.0 
I l/ 0.916000E 01 0.0 0.0 0.0 0.0 0.0 
I Ie O.916000E 01 0.0 J.O 0.0 0.0 C.O 
I 19 C.91HOOE 01 0.0 o. a 0.0 0.0 0.0 
I ! 'J o .976000E 01 0.0 0.0 0.0 0.0 c.o 
I • 1 C.91600OE 01 o. C J.O 0.0 0.0 c.o 
I II a .916000E 01 o. C 0.0 0.0 0.0 0.0 
1 ! I 0.976000E 01 0.0 J .0 ,0.0 O. a o. a 
1 H O. ~ HOOOE 01 0.1460COE-Jl l.O 0.0 0.0 0.0 
1 ZS 0.916000E 01 0.0 0.0 0.0 0.0 0.0 
) ,6 O.916000E 01 0.0 l.O 0.0 0.0 C.O 
I /1 0.916COOE 01 o. C i1. a 0.0 0.0 0.0 
1 !i a .976000E 01 0.0 0.0 0.0 0.0 0.0 
) 2S 0.916000E 01 O. C J.O 0.0 0.0 c. C 
1 IJ 0.916000E 01 0.0 C.O 0.0 0.0 0.0 
1 II 0.976000E 01 0.0 J .0 0.0 0.0 0.0 
) ' --, C.91600OE 01 O. C J.O 0.0 0.0 0.0 
1 31 0.916000E 01 0.0 0.0 0.0 0.0 0.0 
1 H 0.976000E 01 0.0 J.O 0.0 0.0 C.O 
I 1 ! C.Hl0COE 01 0.136000E-Ol C.O 0.0 0.0 0.0 



IlASa "I'U)~. .'SS=2'O.noo MULT.ST'~04~C.:S253 

SMOOTH O. TA 

;~o ; tJUG SICPO slce SIGI~ SIGF SIGP 1 SIG~U 

1 16 0.982000E 01 0.2530DOE-DJ 0.0 0.0 0.0 C.O 
I J 1 C. 98 3000E 01 C.464C00E-OI J .0 0.0 0.0 C.O 
1 H 0.985000E 01 O. e~~COOE-OJ 0.0 0.0 0.0 0.0 
I H 0.988000E 01 0.155000E-OI J.O 0.0 0.0 0.0 
I .0 C. ~~IOOoe 01 0.21~000E-02 J.O 0.0 0.0 0.0 
1 H 0.995000E 01 0.500000E-02 J.O 0.0 0.0 0.0 
I ~2 O.IOOOOOE 02 0.886000 E-O 2 J .0 0.0 0.0 C. a 
1 ~, 0.10ICOOE 02 0.155COOE-OI 0.0 0.0 0.0 0.0 
I 4,. 0.101000E 02 0.261000E-0 I 0.0 0.0 O. C 0.0 
1 ~5 O. 102000E 02 C.451000E-OI l.O 0.0 0.0 C. C 
1 •• 0.103000E 02 O.lQOOOE-Ol 0.0 0.0 0.0 0.0 
I f1 0.104000E 02 0.121000E GJ 1.0 0.0 0.0 C.O 
1 ~e O. lC 5000E 02 C.l%CCOE 00 l.O 0.0 0.0 0.0 
1 .9 a .101000E 02 0.290000E 00 0.0 o. a 0.0 0.0 
1 ~c 0.IC8000E 02 a .4HOOO E Q 1 J.O 0.0 0.0 c. C 
1 ?l O.IICCOOE 02 o.e~.tocoe 01 C.O 0.0 0.0 0.0 

\D 
1 il 0.111000E 02 0.195000E 0, 0.0 o. a O. C C.O N 
I ~ ! O. 112000E 02 C.1l1COOE Ol J .0 0.0 0.0 O.C 
1 i. o .113000E 02 O. 2C 5ceOE 0, o. a o. a 0.0 0.0 



RESCLVEO RES(~A~(E CATA 

CHO G'tJP SEQ' E RES G"~ G'4GM GI4F SPI h 

1 B I C. ~ 14600E 02 0.13 %0 JE -01 0.200000E-Ol 0.0 0.500000E 00 
J )5 2 O.9314OOE 02 0.133000E-01 O. 2COOOOE- 01 0.0 0.500000E 00 
1 1~ 0.900100E 02 0.13000 lE -0 1 o .200000E-Ol 0.0 0.50000OE CC 
] ! \ , C.862800E 02 0.121000E-Ol 0.200000E-Ol 0.0 o .500000E 00 
J 1> 5 o .825600E 02 0.125000E-OI 0.20000DE- 01 0.0 0.500000e·00 
] !t 1 0.7e8300E 02 C.122000E -01 J .200 lyO E-Ol 0.0 0.500000E OC 
] l> 2 0.151100E 02 (.119000E-OI O.leC(OOE-OI 0.0 0.500000E 00 
] II, 1 0.113800E 02 0.11000]E-01 0.200000E-Ol 0.0 C.500000E 00 
] ]6 " 0.61t~OCE C2 0.11300 lE -01 0.200000E-Ol 0.0 o .500000E 00 
] 10 5 0.639300E 02 0.110000E-01 0.20000DE-Ol 0.0 0.500000E 00 
3 H 1 0.602000E 02 0.10000 lE-Jl J .200000E-Ol 0.0 0.500000E OC 

! 1 2 0.564800E 02 (.103000E-01 0.200000E-OI 0.0 0.500000E 00 
] 11 ] 0.521500 E 02 0.~96000E-0' O. 20000DE- 01 0.0 0.500000E 00 
3 ! 1 4 0.49C200E C2 (.96(00lE-0! J.200000E-Ol 0.0 0.500000E CC 
J 18 1 0.453000E 02 0.nlCOCE-02 0.200000E-Ol 0.0 0.500000 E 00 
J H 2 0.415100E 02 0.884)0 JE-H 0.200000£-01 0.0 0.500CODE 00 
1 !i 3 C.11850DE 02 C.843000E-0! 0.200000E-Ol 0.0 o .500000E 00 
] ]' 1 0.341200 E 02 0.801000E-0' 0.20000DE-OI 0.0 0.500000 E 00 

"" , ,9 2 0.)03900E 02 0.150110)E-Ol O.200000E-Ol 0.0 0.500000E CC 
'" 3 4) I 0.266100E 02 0.108'OCE-02 0.200000E-Ol 0.0 0.500000E 00 

J ftJ 2 0.229400 E 02 0.651000E-0' o .20000DE- 01 0.0 0.50000CE 00 
3 H 1 o. 192200E 02 C.60100)E-02 o .200000E-Ol 0.0 0.500000E 00 
] 42 1 0.154900E 02 C.54COOOE-02 0.200000E-Ol 0.0 0.500000e 00 
} 41 1 001 11000E 02 0.47010 lE-Ol 0.200000E-Ol 0.0 C.500000E 00 
] 45 I C.8040COE CI 0.38900 0= -Ol J.200000E-Ol 0.0 0.500000E 00 
1 H 1 0.,,31000 E 01 0.285000E-0, o. 200000E- 01 0.0 0.500000E 00 

••••• UNRESOLVED RESONANCE PARHETERS ••••• 
L\5f flRSl O-AVG GMNl GHf SP IN 

4 J4 24 0.312600E 01 ).1110JJE-D2 0.2COOOOE-Ol 0.0 0.500GCOE 00 



THERMAL DATA 

~Ul T. SfANC.ES153. 10 •• 99l:i3. NU- 0.0 S IG- S - C. S 16~OE 01 

GROUP i IG"'''-\ SIGMA-F 

55 0.1l5000E J4 0.0 
56 0.15510OE 05 0.0 
57 0.1l1.0lE J4 0.0 
58 0 •. 3~O~OCE 03 0.0 
59 0 •• I'~OOE 03 ~.O 

60 0.1>9iDOE 13 0.0 
61 O.I~71CCE 03 0.0 
61 0.1J610QE J3 0.0 
0 0.110 ~O lE J3 0.0 
64 O.ll~OCOE B ~. 0 
65 o .IZHOOE J3 0.0 
66 O. llOgCCE ,3 0.0 
67 0.13BOOE II 0.0 
68 O.IHIOJE )3 0.0 
69 O. I~ 19COE J3 0.0 
70 O.hd'OlE J3 0.0 
71 0.1 'PHOJE J] 0.0 

'" ..,. 72 0.16 J600~ 0] 0.0 
73 O.tr31JvE II 0.0 
14 O. 1E6JOCE 03 0.0 
75 O.lOllOOE 13 0.0 
76 O.HOWlE 13 0.0 
77 0.244ICOE CJ 0.0 
78 O.lloWJE J3 0.0 
79 0.1I9000E J] 0.0 
80 0.319fOOE 03 0.0 
81 o .41l10JE II ~.O 

El O.I:,i~100E C3 0.0 
83 o.q;·H{OE 03 C.O 
84 0.186.00E J'. 0.0 

1"00) 1 E (ECUIION TERMINAT ING DUE TO ERRO~ :alN 1 ~ JR ERROR ~U~6ER 217 

J C 2111 "I OC S - ENC (f C AT A SET CN UN IT i 

IRIC,I':< RUUTINE CALLED FROM ISN REG. 1. REG. o REG. 1 

16CCM 0121521d 002ZF 500 00046988 

"4A I N 4012([16 JJllf85J 00000000 00110360 
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