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ABSTRACT

Details of the resonance theory used in the code GYMEA are described and
compared with exact solutions for resonanzes in Th232, U235 , and Pu2kO. The
relative merits of two methods for including background cross sections are
evaluated, by an exhaustive study of the reaction rates across the resonances.
It was found that the analytical procedure for calculating resonance reaction
rates leads to tolerable errors in reactor physics calculations. The
resonance adjusted calculations emerged as the most accurate method for computing

the fine structure of the reaction rates across a resonance,
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1.  INTRODUCTICN

An accurste caltulaticn of reaction retes whice nse: numerical methods of
501ving the neutron slowing dowr eguat.orn takes a loogg time, even on the most
modern Lompute DWlNg To the large w.miter < poliats requrcad for a satisfactory

representation o1 eadh resonance OF an absorbz Tae purlozophy of

rh

e GYMEA
code (Pollard and Fobinscn 1968) has bteen ~rat small srrors can pe tolersted in
appesaling to a rapid calculational technique that usesd analytical metheds for
solving the slowlng down eguatinn aCYJSE Te30narcs reglons. These erroras can

be further minimised by a careiuvl chivice of background orass section in such a

e

AW
!

it - N . L] b e aeg on 4= LR Y : o -
way that the correct ¢/v tali 18 proauced and tae correct ioiinively dilute

resonance integral ottained. The entire cross section, includiag the thermal

regior, shouid e reproducible from ths resonsncs paramaters avd background

Im this papir, two methods of 1reladicg tackground cross sechbions are

examined and compared with precice soluticny of the reaction rales 20ross

DO

rescnances ooteined from FTEAS (Tollard 1964} modified {ov resonagce asymmetry. 7

M 2 k3 b A -~ - P . . i FOTEE re - - . RRSIRN I -~ . »4 - N
The first is the "re=onzace removed' nross section increduced by Dokerty (1964a) -

- - 1 v Y ., P . .
and the second i3 the resonante adjusted orozs sechion Jdeveloped by Cook
(1966a.) . Fach methoad hasz its advantages and limitsiiocns: ithelr relabive merits

are evaluated and the GYMEL resonence ihaoryy s veralizad.

2, GYMEA RESONAL

L o s AT 80 B on Bt B ¥k 48,

The theoretical bzgis of the code GYMEA {or caloulizting grovp (rosz sections

that are self-shielded and embody Duoppler prosdening efrects, was put forward by

McKay et al. (198%) as ac improvement «of the Hill-Sehacler nevhod (L962). The

group resopance absorptica <rogs section s defilved as:

o = {i - p) E o /pﬁu s coe-a(1)

vhere Gu = the width of the group in iothargy units,
€ = the sverage logatithmic euvergy decrement,
r = the rezonance escaps procability.

McKay et al. found that, if one uvzes the d1ll-Scheefer definition of p, negative

values may be obtained in extreme ceases, To ensure that O £ p £ 1, they weite:

o1 [,

p =e , co(2)

where p is defined as:

- a O - . . R
LT emEeees a U(Q,' ) {rescrance LntegraL), "**"(3)
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= the contribution of a single level of absorption width
I eV , energy E_., peak height co. The function J(9,8) is calculated in GYMEA
using an approximation by Doherty (1963) to the exact form (Dresner 1960):

foodx' \V(G,x)/(\l!(e,x) + a>. ()
. |

The function ¥(6,x) is the usual Voigt-profile function:

1 © ~(x-y)2/40 d
¥(6,x) = —— e . .....(5)
( X) 2/%5 - 1 + v

Il

J(9,8)

The parameter a in Equation 3 is determined from the equations:

(C, + C,) X
17 -1< 4 >
A, =1 -0 - tan T A s
£ 2 Xp Cl + QBCK
x, =2 E_ (1 ’%)/I‘ ,
k
a = }: AN, O s
PA =1 £ “pl
sz = NZ Os»@/Nk ?
1
¢, =(1+ 1/a>\)2, and
2 = Opk T
= - ,
0o Pa XkPn
I' = neutron width,

n
where k refers to the resonance nuclide, and £ =1 to k - 1, is the number of
moderator nuclides. %, is the neutron fractional energy loss per elastic
collision with nuclide £, T is the total width of the resonance, N, is the

nuclide concentration while le is the fitting parameter of Cohen and Goldstein
(1962) .

GYMEA solves the above equations by iterations on p, and, after

calculating Ga,,it adds in the appropriate background cross section to give a
total contribution of, say,

-Ir
] =7 G& + 0

o,y 0y (background) , eee..(8)

>

to the (n,r) cross section.

»xu;;-y).‘ Sadas
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3. RESONANCE REMOVED CROSS SECTIONS

Barly codes writteun to aid the preparation of MULGA data libraries

(Doherty 1963a) computed a resonance removed ecross section. defined: as :

where

r. /s [E
0 (-*T)vi—*-/nll-l\)w-e) 7
n’Y ) - I T \\ [ F uo 'V( s X 3 .-...(/)
v 4
resonances
6 = 4 E KI/EDT,
E
X = 2 (B - ) /r ,
r
E = the neutron energy in ev,
Erz the resonance ensrgy in eV,

i(0,x)= the Dopuler-vroadened contour function.

The purpose of this cross cection was to correct approximations made by the

above resonance theory. Errors arise because the theory makes the propositious
that:
(i) +he entire srea beneath Lthe resonance can be containad in a single
resonance group, an approximaiiou valid for wide groups,
(11) the asymmetry produced by the energy dependence of the neutron
waveleagth and neutron partial width, Fp, can be neglected, and
(iii) the 1/BE weight factor variaticn across the resonance group, which
normally occurs in the integrand of (4), caa bte neglected and factored
. . I . N . s s .
out, to give a 1/E_ term &s in Bquaticn 3. Thiz term arises from flux
4
effects, and the approximation is a good one for very narrow resonances.
The resonance removed cross section {7) corrects for error (ii) above in the

limit of

oJb)
discrepancy. Needless to say

Very nafrow gre

ps, but takes no account of the first or third

it has proved quite satisfactory in reactor

3

calculations which use & large number of narrvow groups, as does GYMEA, but it was

[ 2

found to suffer from the troublesome property that the energy dependence of flux-

averaged group cross sections computed by GYMEA was not predicted correctly. In

nce,

this is chiefly because the symmetric parts of resonance wings have been

esse
subtracted from the non-resonance groups by the approximation (7), then added to

the resonauce groups by GYMEA. Thus, the discrepancy caused by the approximation

(1) becomes dispersed over a very large euergy range, and leads to resonances that
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are too high when compared with experiment, as well as producing deep minima in
the resonance tails in energy groups lying immediately below the resonance group.

A further consequence is that resonance integrals are underestimated.

Self-shielding presents such a complicated theory that it is impossible to
trace possible sources of error, although plausible physical arguments lead to
the conclusion that reaction rates in groups Jjust below a resonance must be
underestimated. This is due to the minimum in the cross section, and the

underestimated resonance escape probability.

One advantage of Equation 7 is that it conveys the effects of Doppler-
broadening. Being & point cross section, it must be averaged numerically over
each energy group, a process that is gquite time-consuming. It is found that the
temperature dependence of the resulting group cross sections is very slight and

may be neglected iun cases of practical interest.

4. RESONANCE ADJUSTED CRCSS SECTIONS

The detailed derivation of resonance adjusted reaction rates is
straightforward but lengthy. The methed of applying corrections allows for all

of the above errors, and is as follows:

(i) The non-resonant groups are computed to yield analytically derived ;
cross sections which have the symmetric resonance tails left in. This means
that all non-resonant cross sections should be the same as the experimental

values, and are given by:

. Ez
(), . = = ) fE om &, (8)

g'n.
resonances 1

i

where Au = the lethargy width of the group,

T

o(E)

I

the particular cross section evaluated with all energy ‘g

dependence included, and Ei, Ez are the energy boundaries of

the group. i

(1i) The GYMEA infinitely dilute resonance cross section is subtracted from

GYMEA neglects the :

1/E variation in flux, and so the second term of Equation 9 is evaluated in the

the resonance group cross section, computed analytically.

same fashion. This means that the symmetric part of the resonance tails is, in

effect, subtracted from the resonance group cross section, and the energy-

dependent variations of the resonance contour symmetry are fully included. This

procedure gives an expression for the resonance group cross section in infinite

dilution of: ]

—
(@}
i

) JIECE: I
r. | Du Y g T 2
& all Ey resonances 2 Er
resonances in group

where Fi = the appropriate reaction partial width.

(iii) The expressions (8) and (9) may be evaluated analytically as was done

by Doherty (1964b). One assumes a Breit-Wigner contour of the form:

c "D T Y )
w5 - 6.52 X 105 T' T &; E, .

E, E (E-‘Er)‘ + =/ 2

o]
n,Y

with total width TI', and substituted into (8), this gives a correction for one

resonance of:

6.52X 10°T" T' g
. 1 n_y °J ‘
(Og)mz‘. T Du = <T (E2) - I(El)> s e (10)
2
where I(E) = I1(E) + I2(E) + Is (E),

Ix(E) = -2/(c® VE) ,

L BZ o) (E +p/2)% + v2
IE(E) =5 B Ln (E N a/z)a + YL’ ?

. 3 - B o1 (EBf2) . -1 (E+pB[2
I3(E) = > o5y {%‘- tan } - tan ( > ) ,

= 2, 2
o = E % +1 /4,

BE = 2(E_+Q), and

V]

T2 = (@ - Er)/z°

The same integral applies to the Tirst term iu (9) for the resonance groups.

The expression (10) neglects the effect upor the correction to the rescnance
group of flux selfmshielding and Doppler broadening. However, when computing
reaction rates, GYMEA itself shields the correction numérically, while the entire
temperature dependence is contained in the group cross section of Equation 1.
Therefore temperature coefficients of reactivity due to the Doppler effect, and
shielded group cross sections, are evaluated correctly by GYMEA, cespite the

above assumptions.

Unlike the resonance removed concept, this method gives the correct
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limiting values of the group cross sections both as OHu- 0, and Du- 0, All of the
errors enumerated in the previous section are eliminated without sacrificing any

advantages inherent in the resonance removed concept.

S. GYMEA CHECKOUT AND COMPARISON OF METHODS

As a check of the methods outlined above, various critical cases of resonance
reaction rate calculations were chosen, both to test the GYMEA resonance theory,

and the method of including background cross sections. These are listed below.

5.1 Pu240 Comparison

As a good example of a high, broad, low-energy peak, the leV resonance in

Pu240 was considered. Three sets of cross section data were prepared (Table 1).

TABLE 1. DATA FOR Puz40 COMPARISON
Library Name | Theory Resonance Parameter Source
PUZ240 R.R. BNL-325 (1958) (Hughes and Schwartz)
'PU4AY ! R.A. BNL-325 (1958) (Hughes and Schwartz)
'PU40 ! R.A. BNL-325, Supplement 2 (1965) (Stehn et al.)

These three samples, together with Be9 data were loaded as a GYMEA library using

EDITOR (Ford 1966), and calculations carried out for seven different concentrations
of Pu240. For each concentration, the one-group slowing'down isolated resonance
reaction rates at 300°X were computed using GYMEA and compared with the results

obtained from PEAS. The single group studied covered the GYMEA groups 49 to 80
inclusive of a standard 120 group library NDXC (Cook 1966b). This corresponds to
an energy range from 10.7 eV to 0.414 eV. The PEAS runs were assigned a similar

energy range.

Owing to the fact that the GYMEA reaction rates included the effects of other
high energy absorptions and thermalization, corrections had to be applied to
validate the comparison with PEAS. These corrections can be summarized in the

formula:

Slowing-down isolated resonance reaction rate

‘ @ '
_ 1 g(asymptotic)
= NO- g L
( ng/source neutron) X T ZT/Er ¢g(group 18) s e (11)
where N = the concentration of Pu240 in atoms/cms,
Og = the microscopic one-group cross section of Pu240,

&

T

the GYMEA one-group flux ,

i

the temperature in degrees Kelvin.

Owing to this thermalization effect, it was not considered worthwhile to
treat the detailed reaction rates for any resonances below ~2 eV, Furthermore,

we can see no point in comparing the theories in detail below ~2 eV,

The infinitely dilute resonance integrals were also calculated and it was

found that:

I (calculated from experiment) = 8452 * 170 barns
I (R.R.) = 8454 barns
I (R.A.) 8457 barns

h

In all of the calculations, the concentration of Be9 was taken to be 1022

atoms/cms, and the temperature was 300°K in all runs. The resulting reaction
rates are listed in Table 2. g_ 15 the macroscopic scattering cross section per
absorber stom and NPu is the concentration of Pu240 as atoms per emS in units of
10=%, Also shown are the absolute and percentage errors. Since the error in
PEAS for the extreme step length used is estimated to be about 2 per cent.,
(Pollard 1966) both results are within this limit for the dilute systems.
However, as the system becomes progressively more concentrated in Pu240, the
resonance removed theory leads to an increasing discrepancy, while the resonance

adjusted approximation remains within tolerable limits, especially in view of the

rough corrections applied in Equation 11 to take account of thermalization effects.

9.2 Th232 Comparison

A good example of a narrow, high peak is the 21.78 eV resonance in Thz32.
It has measured parameters of‘I‘n =2 % 10™® eV and FY =1.9% 1072 ev (Garg et al.
1964) . The fine details of the group reaction rates and capture probabilities
were studied for this resonance well into the tail regions. Firstly, a library
was loaded containing Be9 data from the GYMEA library NDXD and all Be9 absorption
cross sections were put equal to zero. Three versions of a Tha32 set of cross

sections were also loaded. These were:

(i) 'THRR' - This is a resonance removed version obtained from GUNYA 2

Cook 1966a) using only the above resonance.

'"THRA' - which is the resonance adjusted version derived irom GUNYA 2,

again using only the single level contribution.

'THF' - which has zero cross sections as a background, except for group

120, where we put Ga(lZO) = (0.3036 barns.



- & kg

-8 -

This proved necessary to avoid round-off errors in normalizations carried out
with GYMEA.

A set of six representative concentrations were chosen so that capture
probabilities and group reaction rates covering most cases of interest could be

obtained from PEAS and GYMEA, and compared. The group flux was normalized to

unity in group 33 and a finite group buckling was introduced to avoid round-off
errors in the absorption to source ratio. Results for temperatures of 0°K, 300°K,

and 1,000°K were obtained.

In a full assessment of the accuracy of these methods, a comprehensive
tabulation gives a more quantitative and conclusive vindication of the technique
than a graph. Tables 3 to 8 contain the group reaction rates and capture
probabilities in: the range from 2.05 eV to 583 eV for the single level
contribution. The PEAS and GYMEA results are shoWn,

errors in each group.

together with the percentage

The general trend is that the error in the initial group

is always large, but decreases as the calculation proceeds. It becomes quite

small in the reaction rate table but within the range below the resonance it is

clear that GYMEA does not reproduce the rapid Placzek oscillations present in the

PEAS results. As can be seen from the trend in the capture probabilities, these

oscillations almost cancel.

The relative deviation is smallest for the 300°K cases listed in Tables (9A,9B)

to (12A ,12B), at a concentration around 10 %, This is the range of primary

1 [ »
nterest in thermal reactors. The results of both resonance removed and resonance

adjusted calculations are shown. It is quite apparent that the resonance removed

r . . . . .
eaction rates are greatly in error in the wings of the resonance, and even yield

n . . .
egative reaction rates in groups above the resonance. The resonance adjusted

result on the other hand follows the trend of PEAS quite well. £

The integrated reaction rates are given in Table 13. Note that the resonance

removed result, despite its failure to reproduce the detailed group reaction rate,
does yield a satisfactory result for the integral over s sufficiently large energy 4

range. The discrepancy between the two codes' results seems to increase with

dilution, and we attribute this to an inherent inadequacy of the PEAS type of

numerical integration. This is because GYMEA tends to the precise experimental

result with increasing dilution, while the error in the PEAS . resonance integral
2

also shown in Table 13, follows the trend of the dlscrepancy

3 o T, s S
3 A Lt R T

From the 1,000°K
case it can be seen that the deviation increases slightly with temperature.

Table 14 gives the results of the comparison between the resonance removed

B sth B e e .
B ‘Eﬁ&&‘-ﬁé 0E B2 AL NI Ty PN A SRS PR
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snd resonance adjusted theory at 300°K. The percentage error in the resonance

group reaction rate is shown and it is evident that the resonance adjusted
calculation gives slightly more overall accuracy than the resonance removed one.
To estimate the goodness of fit to the background reaction rates in the other 31
groups, x® was determined for each run. The values of X2 for the resonance
adjusted calculatious were some 250 times smaller than the corresponding values

for the resonance removed cases, constituting a far better fit to the detailed

fine structure of the reaction rate euergy spectrum.

5.3 Uz35 Comparison

The study was considered to be iucomplete without the investigation of a
the 8.79 eV resonance in

5.3 X 10 % eV, and

For this case,
=1.,19 % 1072 ev, r. =
A GYMEA library was prepared with

broad resonance of a fissile nuclide.

U235 was selected, with parameters I‘rl
' = 7.4X 1072 V.  (Hughes et al. 1958).

f
the Be9 data used rfor the Th232 comparison, together with nuclides 'USRA' and

'USRR'. These were:

"USRA® - the U235 resonance adjusted cross section from GUNYA 2 using the

single peak at 8.79 eV only. All cross sections from groups 1 to 32 were

set equal to zero.

'"USRE' - the correspondiug resonance removed cross section for GUNYA Z,

again with cross sections in grcups 1 to 32 set equal to zero.

A set of seven concentrations wag chosen and the group reaction rates
computed using PEAS and GYMEA. To avoid au error of 1 per cent. made by PEAS in
tures, the results were compared at

3 to 6x 10 %0,

computing resonance contours at high tewmpera
0°K over a region of U235 concentrations ranging from 6 X 10~
Tables 15 to 21B show reaction rates and capture probabilities with percentage

Again it is appareut from the resonance adjusted test

errors giver in each case
cases in Tables 15 and 16 that although the errcr appears to be large in the first
few groups, the GYMEA results oscillate around the PEAS answers, even though the

Placzek variations are not faithfully reproduced. From Tables (17A, 17B) to

(21A, 21B) it is evident that the resouance removed reaction rates fail entirely

to predict fine structure, while the resonance adjusted calculation performs
adequately.

A summary of the integrated reaction rates appears in Table 22 where it can be

seen that the resonance adjusted theory is slightly better than the resonance

removed theory. Tn Table 23 the range is divided into two distinct parts. The

first part consists of the resonance group computed analytically by GYMEA, and the
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other is the lumped 31 groups which are treated numerically. The table shows
the error in the resonance group reaction rates for a range of concentrations

from 6 X 10> to 6 X 10 *°. The resonance adjusted examples generally have a

To test

the goodness of fit to the background, x2 was calculated taking the non-resonant

much smaller error in this group than the resonance removed examples.

1t was found that the x2 for the resonance adjusted case

Although i1t may

appear pointless to insist on good fits to such a small background reaction rate

31 groups together.

was some 250 times smaller than the resonance removed value.

as occurs in the remote wings of the resonance, it must be remembered that we

have restricted ourselves to one level only. When large numbers of levels are

present, these backgrounds add together to produce reaction rates that are quite

appreciable in magnitude.

Strong self-shielding and shielding by other resonances may considerably

reduce the contribution of the resonance group, thus enhancing the contribution

from the background. These effects have indeed been observed in GYMEA

calculations. It cannot be overemphasised that the resonance adjusted method

reproduces the experimental cross sections and the resonance removed method does

not.

6. SUMMARY

The analytical procedure of calculating resonance reaction rates is quite
sufficient for reactor physics calculations and the ensuing errors are quite

tolerable, indeed usually less than errors inherent in using a group-wise

integration solution. Such large discrepancies as do arise between PEAS and

GYMEA can be attributed to the coarseness of the mesh intervals used in the PEAS

calculations. GYMEA gives the precise resonance integral when checked against

e 2 e e

GUNYA 2 and works exceptionally well for dilute systems.

However, as can be appreciated for both the Th232 and U235 calculations, the

percentage deviation appears to undergo a systematic change at a concentration of

around 10 %, This is evidently a property of the resonance theory used, as one

can see from the tables that the resonance group dominates the integrated reaction

rates. Figure 1 illustrates the systematic trend in each case.

Although it is realised that the discrepancies between the two theories are

largest for the strong concentrations, we chose a representative sample most often

encountered in reactor calculations.

As regards the inclusion of background cross sections, the resonance adjusted

version emerges as the better all-round prospect.

KA

Sl s

It can reproduce reaction rates

3
]
‘2&
e
)

Lo i

B

p
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for small group widths accurately, which the resonance removed calculation

cannot do, and the integrated reacticn rates are generally more accurate.
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TABLE 2, Pu240 ONE-GROUP REACTION RATES AT 300°K

o, Ney PEAS RA FRA RR - RR
7% 10% | 8% 1077 | 0.2856 0.2657 6.93 |0.2068 26.7
10% 6 X 1077 | 0.2389 0.2240 6.24 |0.1819 23.9
5% 105 |1.2 % 1077 | 0.06895 0.06840 0.80 |0.06434 6.7
10°® 6x 10°® [ 0.03674 '0.03691 -0.46 |0,03565 3.0
5% 10° 1.2% 107® | 7.766 X 107° 7.889 X 1072 | -1.58 {7.807 X 1072 - 0.5
107 6%x 10 ° | 3,911 X 10 3 3.982 x 1072 |-1.82 [3.954 x 1073 -1.1
108 6 X 107'°| 3,937 x 1074 4,021 x 1074 |-2.13 }4.003 x 10°* - 1.7
(Note: Table 1 appears in text p.6) ’

TABLE 3:

Th232 RESULTS FOR N=6 X 10™2 AND T=1000°K

GROUP REACTION RATES

CAPTURE PROBABILITY

GROUT % DIFFERENCE %
PEAS GYMEA PEAS GYMEA
33 11,100 X 10 7]1.592 x 10" 44.98 | 2.303 %X 1077]1.592 x 10" " | -30.9
34 |12.102 X 10 ‘]2.157 x 10~ 7 2.60 4.405 X 107 73,749 X 10 7 | -14.9
35 | 4.486 X 107" |4.719 x 1077 5.19 8.892 x 107718.469 x 107" |- 4.8
26 |8.299 X 10 '{9.065 X 1077 9.24 1.719 X 1078|1.753 x 10°°© 2.0
37 11.639 x 10 ©j1.819 x 10" © 10.97 3.358 X 10 °|3,572 X 10°°| 6.4
38 13.300 X 10 ©|3.578 x 10 ° 8.42 6.658 X 10 ©{7.150 x 10°© 7.4
39 |6.821 X 10 °|7.352 x 10°° 7.78 1.348 X 107°]1.450 x 10°° 7.6
40 11,464 X 10 °l1.584 x 107° 8.14 2.812 X 10 °13.034 x 10> 7.9
41 {3.326 X 10 °{3.596 X 10" ° 8.12 6.138 X 107°16.630 x 10> 8.0
42 |8.264 X 10 °{8.964 X 10~ ° 8.47 1.440 X 107%[1.559 x 107* 8.3
43 12,406 X 10 *}2.616 x 10 % 8.75 3.846 X 10 *|4.176 x 107¢ 8.6
44 19.899 x 10 *!1.081 x 10 3 9.22 1.374 X 107 211.499 x 107 9.0
45 |2.265x 1072{2.402 x 102 6.08 2.402 x 10 ?|2.552 x 1072 | 8.3
26 |2.385 % 10 *{2.577 x 1072 8.06 2.625 x 10 *l2.832 x 107t 7.9
47 13,283 X 10213.460 x 1072 5.40 2.658 x 10 *j2.867 x 107t 7.9
48 {1.394'% 10 2]1.476 x 1073 5.88 |2.672 X 10 |2.881 x 10 * 7.9
49 {6.189 x 10 *]6.330 x 1074 2.28 12.678 x 10 *|2.888 x 107* 7.8
50 |3.415 % 107 %*|3.700 x 107% 8.36 2.681 x 107 *|2.892 x 107* 7.8
51 {3.178 X 10 *}3.405 x 10°% 7.13 2.685 x 10 112,894 x 1077 7.8
52 13.586 %X 10 *|3.222 x 107¢ -10.16 2.688 X 107 %12.898 x 107* 7.8
53 |2.859 X 10 %{3.098 x 10 % 8.35 |2.690 x 10 *|2.901 x 10°* 7.8
54 |2.782 X 10 *{3.008 X 10™% 8.11 2.694 X 107*12,904 X 107* 7.8
55 |2.730 X 10 *}2.956 X 10°% 8.29 2.696 X 10 *{2.907 x 107* 7.8
56 {3.237 X 10 %|2.919 x 107* -9.83 2.700 x 1071{2.910.x 107* 7.8
57 |2.688 X 10 *|2.922 x 1074 8.70 §2.702 x 107*[2.913% 107" | 7.8
58 |2.697 X 10 %[2.930 X 10 % 8.64 2.705 x. 10 *|2.916 x 107 % 7.8
59 |2.717 X 107%|2.952 x 107 * 8.65 2.708 % 10 tl2.919 x 107* 7.8
60 |2.751 X 10 *}3.002 X 10 ¢ 9.13 2,711 X 10 {2,922 x 107t 7.8
61 [3.359 X 10 *|3.054 x 107¢ -9.07 2.714 x 107 %]|2.925 X 107+ 7.8
62 |2.860 X 10 *|3.120 X 10™% 9.08 2.717 X 10" *|2.928 x 107* 7.8
63 |2.926 x 10 %|3.214 X 10 * 9.86 |2.720 x 107*{2.931x 107* 7.8
64 |3.000 X 10 *[3.288 x 107* 9.61 2.723 X 10 *{2.935 x 1071 7.8
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TABLE 5: Th232 RESULTS FOR N=6 X 107>, T=0°K

TARLE 4: Th252 RESULTS FOR N=6 x 10° %, T=0°K

I

GROUP REACTION RATES CAPTURE PROBABILITY ’ | CROUP REACTION RATES CAPTURE PROBABILITY
GROUP % DIFFERENCE |- _ % GROUE _— . % DIFFERENCE :
PEAS GYMEA PEAS GYMEA | | PEAS GYMEA
33 | 1.151 X 1078 1,592 x 10°® 23.27 2 411 ¥ 1078{1.592 X 1078 | -34.0 33 {1.157 X 107°|1.5%0 x 10°® 37.43 2,423 X 107211.590 X 10°°
34 | 2.201 ¥ 1078 2.157 x 107° -2.02 4.612 X 1078{3.749 x 1078 | -18.7 . 34 | 2.211x 1079]2.154 x 107° -2.62 4,634 X 10°°]3,743 x 107°
35 | 4.697 X 10784.719 X 107° 0.46 9.309 X 10 ®}8.467 X 107° -9.0 i 35 |4.719 % 107°[4.712 X 1077 -0.16 9.353 X 10°°]8.455 X 107®
26 | 8.689 X 1078 9.064 x 1078 4 52 1 aoc % 10°7|1.75% % 1077 2.6 | 36 | 8.730 X 1079{9.052 % 107° 3.69 1.808 X 1078]1.751 X 1078
37 | 1.716 x 1077}1.819 x 1077 5.97 3.516 X 167 7]3.572 X 1077 1.6 ’ 57 |[1.724% 107°11.816 X 10°° 5.32 3,533 X 10 213,567 X 10" °
33 | 3.455 % 1077} 3.577 X 1077 5.54 6.971 ¥ 10 7|7.149 x 1077 2.6 38 |35.471% 107°}3.572 X 107" 2.90 7.004 X 1078}7.139 x 1078
39 | 7.142 x 1077 7.351 % 1077 2.93 1.411 X 107®|1.450 x 107°® 2.7 : 39. | 7.176 X 107®[7,340 X 10°° 2.30 1.418 X 1077|1.448 x 1077
0 |1.5335% 1078 1.583 x 1076 3 59 > 945 % 10-815.033 x 107° 5.0 | 40 11.541 % 1077}1.581 % 10’ 2.64 2.958 X 107 7{3.029 x 1077
41 |3.483 % 1078 3.596 X 10°° 3.24 6.427 X 107€{6.629 x 10 ° 3.1 | 41 |3.499x 1077|5.591 % 1077 2.61 6.458 x 10 /|6.620 x 1077
42 18.654 X 1078/ 8.964 x 107© 3.58 1.508 % 107S{1.459 x 10751 -3.2 : 42 18.695 X 10:7 §.952 X 10° " 2.95 1.515 X 107°|1.557 X 107°
43 |2.520 % 10°5)2.617 X 10°° 3.47 4.028 % 1075{4.076 X 107° 1.2 | 45 12.552% 10 °|2,€13 X 10°° 3.23 4,047 X 107%[4.171 x 107°
44 }21.038 % 10 4 1.083 x 10 * 4.36 1.440 X 10 %}1.490 x 1074 3.5 : 44 |1.043 x 107°(1.081 x 10°° 3.72 1.447 X 107°(1.498 X 107>
45 |2.422 x 1073} 2.470 x 1073 2.00 2.657 % 107%12.619 x 1072 2.1 45 }2.450 x 107*|2.474 X 10°% 0.99 2.594 X 10 %|2.624 x 107%
w6 16,913 x 1072 7.128 ¥ 1072 z 11 2 170 x 1072} 7.390 x 1072 z 1 46 |2.127 x 10 2[2.198 X 1072 3.32 2.153 X 10 2[2.224 x 1072
47 | 4.304x 107%)2.437 % 107 % z.11 7.21%3 X 1072]7.435 x 1072 3.1 | 47 |4.554 X 10 °[4.669 X 1077 2.53 2.157 X 1072|2,229 X 10°®
18 |1.837% 1074 1.925 x 107% 4,77 2 231 w 1072]7.454 x 1072 31 48 11.941 x 10°5|2.032 x 10 ° 4.87 2.159 x 1072{2.231 x 102
49 [8.227% 10 °}8.226 x 10 ¢ 0.13 7.240 % 10 #17.462 X 10°% 3.1 49 |8.710 * 107%|8.676 X 10 ° -0.39 2.160 X 1072|2.231 X 10 2
50 |4.529x 107%|4.820 X 10°° 6.45 7.244 % 1072} 7.467 x 1077 3.1 S0 | 4.780 X 107°|5.086 X 10°° 6.40 2,161 X 1072|z2.232 X 10°®
51 |4.212 % 10 5[4.437 X 10 ° 5,33 7.248 % 1072]7,471 % 1072 3.1 f 51 |4.460 X 107°}4.682 X 10°® 4.97 2.161 X 10 2}2.232 X 10°®
52 la.761 % 1075]4.198 X 107> -11.83 7.25% % 1072[7.475 X 1072 3.1 » 52 5.080 X 10 ®f4.430 X 107° 11.93 2.162 X 1072|2.233 X 10 2
c5 13,799 X 10°54.038 X 1075 5 28 7 257 % 10°%17.479 % 1072 3 1 § 55 |4.020 x 107%{4.261 X 10°° 5.99 2.162 X 10 22,233 X 102
54 |3.695 % 10°513.922 X 10~ 6.15 7.261 % 10 2{7.483 x 1072 3.1 54 13.900 X 107%[4.139 X 10:6 6.13 2,162 X 1072|2.234 X 1077
55 |3.627 % 107°}3.857 X 1077 6.35 7.264 X 107%[7.487 % 107% 3.1 h 55 |3.840 X 107¢l4.070 X 10 © 5.99 2.163 X 1072|2.234 X 1072
56 |4.305 X 10 °{3,809 X 107> -11.52 7,269 X 107217.491 X 10°% 3.1 ; 56 ]4.550 X 10 ©[4.020 X 10:6 -11.65 2.163 %X 10 2{2.234 X 10 ®
57 |3.578 x 1075]3.815 x 107> 6.62 7.272 % 10 217,495 X 102 3.1 é 57 {3.780 X 10 ©la.026 X 10 © 6.51 2.164 X 10"2'2.235 X 102
58 |3.586 X 107°13,827 X 107 6.71 7.276 X 10 8}7.499 X 1072 3.1 :g 58 |3.790 X 107%{4.039 X 107° 6.57 2.164 X 1072}2.235 X 1072
59 |3.617 X 10 5|3.857 X 1075 6.63 7.279 X 1072{7.50% X 10 2 3.1 ! 59 |3.830 X 10 °|4.071 X 10°° 6.29 2.164 X 10 %|2.236 X 1077
60 13,661 % 10°5]3.924 X 1075 7 15 7 283 % 1072}7.508 % 1072 3 1 -~€ 60 {3.870 x 10 64,142 x 10°© 7.03 2.165 X 10 212.236 X 10 2
61 |4.474 % 1075}3.994 X 1075 21073 7.287%x 1072|7510 x 10| 3.1 ; 61 |4.730 X 10 ©}4.216 X 10°° 10.87 | 2.165 X 10722.237 X 1072
62 |3 811 % 1075]4.081 % 1675 7 08 7 201 x 107217.515 x 1072 z 1 4§ 62 14,030 X 10°®[4.308 X 107° 6.90 2.166 X 10 2|2.237 X 1072
63 {3%.900 X 107°}4.207 X 107> 7.86 7.295 X 10 217,519 X 1072 3.1 E 63 |4.130 X 107°[4.441 X 10°° 7.52 2.166 X 10 2|2.237 X 1072
64 |4.001x 1075}4.305 x 1073 7.60 7.299 X 1072|7.523 X 1072 | 3.1 : 84 |4.230 X 107°[4.545 X 10 ° 7.45 2.167 X 1072|2.238 X 10°%



TABLE 6:

Th232 RESULTS FOR N=6 X 10 °., T=0°K

GROUP REACTION RATES

CAPTURE PROBABILITY

GROUP % DIFFERENCE %
PEAS GYMEA PEAS GYMEA
33 |1.157 X 107%°|1.592 x 1071° 37.59 2.424 X 1071°}1.592 x 107*°| -34.3
34 | 2,209 x 1071 2,157 x 107*° 2,37 4,636 X 107%°[3.749 x 10719 -19.1
35 {4.722 X 10719 4,719 x 1071° 0.05 9.358 X 10 1°}g.469 x 107*° -9.5
36 |8.734 X 10 °/9.065 x 107*° 3.79 1.809 X 107° [1.753 x 10 ° | -3.1
37 | 1,725 x 107° {1.819 x 10°° 5.44 3,534 X 10°° 13.572 X 10°° 1.1
38 | 3,473 X 10°° |3.578 X 10°° 3.01 7.007 X 107° 17,150 X 107 | 2.0
39 1 7.179% 10°° 17.352 x 10 ° 2.41 1.419 X 1078 {1.450 X 1078 2.2
40 | 1.541 X 107® }J1.584 x 10°° 2.74 2.960 X 1072 [3.034 x 1078 2.5
41 {3.501% 10°® |3.596 X 1078 2,72 6.461 X 1078 {6.630 x 107° 2.6
12 |8.699x 1078 [8.965 x 1078 3.06 1.516 X 1077 §1.860 x 107 | -2.9
43 12.533%x 10 7 j{2.618 x 10 " 3.34 4.049 X 1077 {4,177 % 1077 3.2
44 |1.043% 107 [1.083 x 10°® 3.83 1.448 X 107% {1.501 % 1078 | 3.6
45 | 2.453x 10 ° }2.478 X 10 ° 1.06 2,597 X 107° [2.628 X 10 ° 1.2
46 |4.901x 10°® |5.318 % 10°® 8.51 4.927 X 1072 |5.345 x 10°° 8.5
47 |4.625%X 10 © [4,754 X 10 * 2.78 4.932 X 1072 5,349 X 1073 8.5
48 {1,967 X 10 ° {2.070 X 10°° 5.26 4.934 X 102 }5.352 X 1072 8.5
49 |8.8l10x 1077 |8.840 x 107" 0.34 4,935 X 1072 |5.352 X 1072 8.5
50 |4.850% 1077 |5.183% 1077 6.86 4.935 % 10672 |5.353 X 107® | 8.5
51 [4.500%x 10 7 la,770 x 1077 6.01 4.936 X 107 |5.355 X 10° | 8.5
52 |5.100x 10 7 4,514 %X 1077 -11.50 4.936 X 10°% |5,354 X 1072 8.5
53 |4.050x 1077 {4.342 X 1077 7.20 4,937 X 1072 |5.354 X 1073 8.5
54 {3,940 X 10 7 [4.218 X 1077 7.05 4,937 X 1073 {5.355 X 10 2 8.5
55 [3.880 X 10 7 {4.147 X 10~ ° 6.89 4,937 X 102 5,355 X 1073 8.5
56 {4.620 X 10 7 [4.096 X 10 ° -11.33 4.938 X 102 5,356 X 1073 8.5
57 {3.840 X 10 7 {4.103 x 10’ 6.84 4,938 x 107° |5.356 X 1073 | 8.5
58 13.850 x 10 7 |4.116 x 10 ' 6.90 4.939 X 10 2 5,356 X 10 2 8.5
59 |3.870 x 10 7 ]4.148 x 1077 7.19 4,938 X 102 |5.357 x 10 ° 8.5
60 13.900 x 10 7 |4,221 x 1077 8.22 4.939 X 1072 [5.357 x 1078 8.5
61 |4.790 x 1077 }4.296 x 1077 -10.32 4.940 X 10 ° [5.358 x 10 2 | ' 8.5
62 |4.070 x 10 7 14.390 x 107 7.86 4.940 x 1073 |5.358 x 10™® 8.5
63 |4.180 x 10 7 [4.525 x 1077 8.26 4.941 X 107® |5.359 X 107 | 8.5
64 |4.270 X 10 7 |4.813 x 1077 8,04 4,941 x 1072 [5,359 x 1073 8.5
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TABLE 7:

Th232 RESULTS FOR N=6 X 10 ’, T=0°K

GROUP REACTION RATES

CAPIURE PROBABILITY

GROUP % DIFFERENCE 9
PEAS GYMEA PEAS GYMEA
33 | 1.157 x 1072 1.592 x 10712 37.58 | 2.424 x 1072|1592 x 107%Y -34.3
3¢ | 2.213 X 107 2.157 X 107 -2.51 | 4.636 X 10" 113,749 X 107 -19.1
35 | 4.722 X 10"t 4.719 X 107*? -0.06 9.358 X 10 {8,469 X 1071 - 9.5
36 | 8.734 X 10 11 9.065 x 10712 3.79 | 1.809 X 1071°|1,753 x 10719 - 3.1
37 | 1.725% 10 1°/1.819 X 1071° 5.43 3.534 X 107 %°13.,572 x 1079 1.1
38 | 3.473 X 107 1°[ 3,578 X 107 *° 3.01 |7008% 107%°}7.150 X 1079 2.0
39 | 7.179 % 10 ©}7.352 X 107*° 2.40 1.419 X 107° |1.450 X 10 ° 2.2
40 | 1.541 %X 10°° |1.584 % 10°° 2.74 12.960 X 107° 3,034 X 10°° 2.5
41 |3.501X 10 ° |3.596 X 10 ° 2.72 6.461 X 107° |6.630 X 10°° 2.6
42 | 8.700 X 10 ° [8.965 X 10°° 3.06 1.516 X 10™® [1.560 X 1078 2.9
43 [ 2.533 X 10°° |2.618 %X 108 3,34 4,049 X 10° 8 [4.177 X 1078 | 3.2
44 [1.043x 1077 {1.083%x 1077 3,83 |1.448%X 10 7 |1.501X 10 7| 3.8
45 | 2.453 x 10 © 2,476 X 107°® 1.05 2.598 X 107® [2.629 X 107© 1.9
46 | 6.726 X 10 * |7.379 %X 10 * 9.70 6.752 X 10 % | 7.405 X 1074 9.7
47 | 4.644 % 10 7 {4.775 X 1077 2.82 6.757 X 10 % | 7.410 X 10 % 9.7
48 | 1.972X 1077 |2.080 X 1077 5.48 | 6.759 X 107% |7.412 X 10°* 9.7
49 | 8.850 X 1078 |8.881 X 1078 0.35 |6.760 X 107* | 7.413 X 10 ¢ 9.7
50 {4.850X 1078 {5.207 X 1078 7.35 6.760 X 10°* | 7.413 X 10 * 9.7
51 |4.520x 10°® [4.796 X 1078 6.03 6.761 X 10™% [ 7.414 X 10 * 9.7
52 | 5.100X 1078 }4.535 X 108 -11.08 6.761 X 107* [ 7.414 X 10°¢ 9.7
53 14,060X 102 [4.362 X 1078 7.43 6.762 X 107% [ 7.415 X 107% 9.7
54 ]3,960X 102 [4.237 X 1078 7.00 6.762 X 10°* | 7.415 X 10" ¢ 9.7
55 | 3.890 X 10°® |4.167 X 10°® 7.11 |6.763x 107% | 7.415 X 107* 9.7
56 |4.590 X 10 ® |4.115 % 1078 -10.34 6.763 X 107% | 7.416 X 107 9.7
57 {3.820% 10 ® |4.122 x 10°® 7.89 6.763 X 10 % | 7.416 X 107¢ 9.7
58 |3.820 X 1078 |4.135 X 1078 8.24 |6.764% 107% [7.417% 10 * | 9.7
59 | 3.860 X 10 © {4.167 X 10°® 7.96 [6.764% 1074 |7.417X 10°% | 9.7
60 | 3.940 x 108 |4.240 X 1078 .7.62  |6.765 %X 107* | 7.418 X 10°* | 9.7
61 | 4.790 X 1078 |4.316 X 10°® 29,09 16.765X 10 *|7.418X 107 % | 9.7
62 | 4.080 X 10 {4.410 x 1078 8.09 [6.765X 10°%|7.418%X 10°* | 9.7
63 | 4.180 X 1078 |4.546 X 10 ® 8.76 |6.766 X 107* [7.419%X 107* | 9.7
64 | 4.280X 10 © |4.653 X 10 © 8.71 |6.766 X 1074 |7.419%X 10°* 9.7




TABLE 8: Th232 RESULTS FOR N=6

X 10 19, T=0°K

GROUP REACTION RATES

CAPTURE PROBABILITY

GROUP % DIFFERENCE %
PEAS GYMEA PEAS GYMEA
%3 | 1.157 X 10 *%|1.592 x 10~ 1% 37.58 2.424 X 10 1%{1.592 x 107 -34.3
34 | 2.213 X 10 *%|2.157 x 10714 -2.51 4.636 X 10 1413.749 x 10714 -19.1
35 | 4.722 X 107 *%|4.719 x 1074 -0.06 9.358 X 10 *{8.469 x 10714 - 9.5
36 | 8.734 x 107*%|9.065 x 1071% 3.79 1.809 X 10 *311.753 x 1073 - 3.1
37 | 1.725 X 107*%|1.819 x 107*® 5.43 | 3.534 X 10 '®[3,572 x 107 1.1
38 | 3.473 x 107 *3|3.578 x 10713 304 | 7.008%x 1073{7.150 x 1073 2.0
39 | 7.179 X 107 *%|7.352 x 10°*3 2.40 1.419 X 107 *2|1.450 x 10712 2.2
40 | 1.541 % 10712|1.584 x 10712 2.74 2.960 X 10 *2|3.034 x 10732 2.5
41 | 3.501 x 107*2|3.596 x 1072 2.72 6.461 X 10 *2|6.630 x 10~ *2 2.6
42 | 8.700 x 10" *2|8.965 x 1072 3.05 1.516 X 10 *1|1.560 x 10 ** 2.9
43 | 2.533 x 10" **|2.618 x 10711 3.33 4.049 X 10721 4.177 x 10711 3.2
44 | 1.043 X 10 1°9|1.083 x 107 1©° 3.83 1.448 X 107 19)1.501 X 107 1° 3.6
45 1 2.453 % 10 9 |2.479 X 10°° 1.04 2.598 X 10 ° [2.629 X 10 ® 1.2
46 | 7.113 %X 10 7 |7.789 X 10 7 9.50 7.139 X 10 7 |7.815 X 1077 9.5
47 | 4.648 X 10 *°|4.778 X 1071° 2.80 7.144 x 10 7 {7.820 x 10~ 7 9.5
48 {1.974 X 10 1°{2.082 x 107 ° 5.45 7.146 X 107 {7.822 % 1077 9.5
49 | 8.850 x 10 1lls.887 x 10711 0.42 7.147 x 10 7 |7.822 x 1077 9.5
50 {4.860 %X 10 *1|s5.210 x 107 1% 7.21 7.147% 107 |7.823 X 10 7 9.5
51 | 4.520 X 10 t*la.796 X 1071 6.11 7.147 X 1077 |7.824 X 1077 9.5
52 15.110 X 10 **la.538 x 1071 -11.19 7.148 X 10 7 |7.824 X 107 9.5
53 | 4.080 X 107t {4.365 x 10 t* 6.98 7.148 X 1077 |7.825 X 10”7 9.5
54 |3.940 X 10 *!{4.240 x 10717 L 7.62 7.149 X 1077 |7.825 X 1077 9.5
55 | 3.890 X 10 **{4.170 x 10711 7.19 7.149 X 1077 |7.826 x 1077 9.5
56 |4.630 X 10 *'}4.119 x 107 -11.05 | 7.150 X 1077 |7.826 X 10’ 9.5
57 |3.840 X 10 *'|4.125 x 10 *? 7.41 7.150 X 1077 |7.826 X 107 9.5
58 | 3.860 x 10 **4.138 x 10 1! 7.20 7.150 X 10 7 | 7.827 x 10”7 9.5
59 | 3.880 x 10 *tl4.171 x 10712 7.49 7.151 X 10 7 |7.827 X 10”7 9.5
60 | 3.920 X 107 1a.243 x 107%7 '8.25 7.151 X 10 7 | 7.828 X 10”7 9.5
61 | 4.790 X 10" |4.319 x 10712 ~9.84 7.152 X 10" 7 {7.828 X 1077 9.5
62 | 4.100 X 10 *1la.414 x 10711 7.65 7.152 X 1077 | 7.829 x 1077 9.5
63 | 4.170 X Y0 **|a.550 x 1071 9.10 7.152 X 107 ]7.829 X 10 7 9.5
64 | 4.300 X 10 **{a.656 x 10712 8.29 7.153 X 10 7 | 7.829 X 9.5
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TABLE 9A:

Th232 COMPARISON OF ‘REACTION RATES. N=6 X 10 ¢

. T=300°K

GROUP REACTION RATES

% DIFFERENCE

GROUP CYMER
PEAS , RES.ADJUSTED | RES.REMOVED
RES.ADJUSTED | RES.REMOVED
33 1.151 X 1078 [1.585% 1078 | -4.588 X 1078 37.67 -498.5
34 2,201 X 10™ [2.147%x 1078 | -7.491 x 1078 -2.45 -440,5'
35 4.697X 1078 ]4.698% 1078 | -1.225 x 1077 0.01 -360.7
36 |8.689%x 107® |9.024 X 1078 | -2,006 X 1077 3.86 ~-330.9
37 |[1.716 x 1077 [1.811 % 1077 | -3.302 x 1077 5.50 2924
38 | 3.455% 1077 |3.561% 1077 | -5.467 x 1077 3.08 -258.2
39 7.142 % 1077 |7.318 % 1077 | -9.141 x 1077 2,47 -228.0
40 ]1.533%X 10 |1.576 X 107® | -i.551 x 10°® 2.81 -201.1
41 |3.483 %X 10 ¢ |3.580 X 10™® | -2.694 x 10 © 2,79 -177.3
42 8.654 X 10 ¢ |8.925 X 107® | -4.880 x 107° 3.13 -158.2
43 2,520 X 107° {2.606 X 10 ° | -9.386 x 107¢ 5.41 -137.3
44 | 1.038% 107* |1.078 X 107 |- -2.088 x 107° 3.89 -120.1
45 2,443 X 10 ° 12,460 %x 107 | -7.129 x 10°% 0.67 -102.9
46 9.301 X 102 }9.580 X 1072 9,940 X 10 ? 3.00 5.9
47 14.195X 10°* |4.305 X 10 ¢ 6,131 X 10°° 2,61 - 85.4
48 1.792 X 10°% |1.884 X 10 ¢ 4.667 X 10°° 4,03 - 74.0
49 8.012 X 10°° |7.970 X 107° | 2,598 X 10°° -0.52 - 67.6
50 |4.413%x 10°° 14.669X 10 ° | 1.716X 10°° 5.81 - 61.1
51 4.104 X 10 ° [4.298X 10 ° 1.714 X 16 = 4,72 - 58.2
52 4.638 x 10 ° |4.067 % 107° | 1.742 X 10°° -12,31 - 62.4
53 3.700 X 10°° {3,912 X 1675 1.786 X 107> 5.72 - 51.7
54 3.600 X 1075 |3.800 X 1075 1.836 X 10°° 5.55 - 19,0
55 3.534 X 1075 {3.736 X 1075 1.901 X 10°° 5.73 - 46.2
56 }4.194%X 10 ° |3.690 X 10 ° 1.966 X 10 °. -12.01 - 53.1
57 |3.479X 10°° |3.696 X 10° | 2.054 % 10°° 6.23 - 41.0
58 |3.496%X 1075 |3.707x 1075 | 2.141 X 10°° 6,04 - 38R
59 |3.522 X 10 ° 13.737 X 10" 2.236 X 10 ° 6.09 56.5
60 3.568 X 10 > [3.802 X 10°° 2.350 X 10 ° .54 - 34,1
61 |4.358X 1073 |3.869 % 107> | 2.46% x 107S -11.22 - 43.4
62 |3.713X 10 ° |3.954 % 10°° | 2.590 X 10 % 6.48 - 30.3
63 |2.800% 1075 |4.075x 1075 | 2.739 x 1073 45.55 - 2.2
64 [5.897x 107 [4.171X 10 | 2.870 X 107° 7.03 - 28.7
33-64 ]9.686X% 10 2 ]9.970 X 10-2 9.974 X 102 2.9 3.0




TABLE 9B:

Th232 CAPTURE PROBABILITIES. N=6 X 10 %, T=300°K

CAPTURE PROBABILITY

GROUP . % DIFFERENCE
GYMEA
FEAS ‘ RES.ADJUSTED | RES.REMOVED
RES.ADJUSTED | RES.REMOVED
33 | 2.411%x 107® |1.585X 10°® |-4.588 X 1078 ~34.3 -290.3
34 |4.612%X 10°® | 3,732 x 1078 |-1,208 X 1077 -19.1 -361.9
35 9.309 X 10°® |8.430 X 1078 | -2.433 X 1077 - 9.4 -361.3
36 ]1.800% 1077 |1.745%x 1077 | -4.439 X 1077 - 3.0 -346.6
37 | 3.516 X 107 | 3,556 X 1077 |-7.741 X 1077 1.1 -320.2
38 6.971 X 1077 [ 7.117%x 1077 |-1.321 X 10°© 2.1 -289.5
39 1.411 X 107° | 1.444 X 107® {-2.235 X 107® 2.3 ~258 .4
40 2.945 X 10°® | 3.020 X 107® | -3.786 X 107© 2.6 -228.6
41 6.427 X 10°% ]6.600 X 10 ® |-6.479 X 10" © 2.7 -200.8
42 1.508 X 10 ° {1.552%X 1075 |-1.13¢ X 1073 2.9 -175.2
43 4,028 x 10> | 4.158x 1075 |-2.073x 10°° 3.2 -151.5
44 1.440%x 10 % | 1.494x 107% |-4.160X 10°° 3.7 -128.9
45 2.587x 10 ° ]2.609%x 10°® |-1.129% 107¢ 0.8 -104 .4
46 9.560 x 10 2 }9.841 x 10 2 9,928 X 1072 2.9 3.9
47 9.602x 10 £ | 9.884 x 1072 9.934 X 1072 2.9 3.5
48 9.620x 102 ] 9.903x 1072 9.939 X 1072 2.9 3.3
49 9.628 x 10 |9.911x 1072 9.942 x 10 2 2.9 3.3
50 9.632x 10 2 |9.915% 1072 9,943 X 1072 2.9 3.2
51 9.636 X 10 % |9.920 x 10 2 9.945 X 10 2 2.9 3.2
52 9.641x 102 [9.924 x 102 9.947 X 1072 2.9 3.2
53 9.645x 10 ® }|9.928 % 10 2 9.949 X 1072 2.9 3.2
54 9.648 X 10 ¢ |9.931 X 1072 9,951 X 1072 2.9 3.1
55 19.652x 10 % [9.935x%x 1072 9,952 X 1072 2.9 3.1
56 9.656 X 1072 ]9.,939 %X 10 2 9,954 X 1072 2.9 3.1
57 9.659 % 1072 {9,943 x 1072 9.956 X 10 2 2.9 3.1
58 9.663 X, 107% 19,946 x 1072 9.959 X 10 2 2.9 3.1
53 9.666 x 10 |9.950 x 1072 9.961 X 10 2 2.9 3.0
60 9.670 % 10 |9.954x 1072 9.963 X 102 2.9 3.0
61 |9.674x 1072 [9.958% 102 | 9.966 x 1072 2.9 3.0
62, |9.678X 1072 |9.962 X 1072 9,968 X 1072 2.9 3.0
63 9.682x 102 |[9,986 x 1072 9,971 X 1072 2.9 3.0
64 |9.686x 102 |9.970 %X 10 2 9.974'X-1072 2.9 3.0
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TABLE 10A: Th232 COMPARISON OF REACTION RATES. N=6 x 10 >, T=300°K
GROUP REACTION RATES
GROUP - % DIFFERENCE
PEAS RES.ADJUSTED | RES.REMOVED
RES.ADJUSTED | RES.REMOVED

33 1.157%x 10°° | 1.589 X 107° |-4.582 X 10°° 37.36 -496.1
34 | 2.211X 107° {2.152%X 102 |-7.480 X 10°° -2.67 -438.3
35 | 4.719%X 10 % |4.709% 107° |-1.223 x 107® -0.21 -359.1
36 | 8.730 X 107° | 9.047 X 107° |-2.003 x 1078 3.63 -329.5
37 1.724 X 10™® {1.815% 1078 |-3.297 X 1078 5.27 -291.2
38 | 3.471X 1078 | 3.570 v 1078 |-5.459 X 107® 2.85 -257.3
59 | 7.156 X 107® | 7.336 x 1078 |-9,127 x 107® 2.25 -227,2
40 1.541 %X 1077 | 1.580 X 1077 |-1.549 %X 1077 2.58 -200.5
41 13.499% 1077 |3.589% 1077 {-2.690 X 10 ' 2.56 -1786.9
42 8.695 X 1077 1 8.947 X 1077 {-4.853 % 10" 2.89 -155.8
43 2.532 X 10°© |2.612x 10°® |-9.372x 1077 3.17 -137.0
44 1.043% 107 |1.081 X 1075 |-2.085 X 107® 3.65 -120.0
a5 [2.472X 10 % {2.473x 10 ¥ ]-7.118 x 10°© 0.04 -102.9
46 3.605 X 1072 13,575 % 102 3.612 X 10 2 | -0.82 0.2
47 | 4.484x 107° {4.604 X 1075 | 8.530 X 107° 2.67 - 85.4
48 §1.908x 105 {2.002x 10°° {4,991 x 10°° 4,90 - 73.8
49 18.550% 10 % |8.550 % 107® | 2.776 x 10 ° 0.00 - 87.5
50 |4.700% 107® {5.001 x 1076 | 1.834 x 107® 6.41 - 61.0
51 |4.370%x 10 © 14.613%x 10°® | 1.832% 10 ° 5,56 - 58.1
52 1,920 x 107% 14.365%x 10 © | 1.862 % 10 © 11.64 - 62.3
53 3,940 X 10 © 14.198 X 107® |} 1.908 X 10 ° 6.55 - 51.8
54 |3.820%x 10°® |4.078x 107® | 1.962 x 10°° 6.76 - 48.6
55 13.780 x 10 ® ]4.011 x 10°° 2.031 X 10 © 6.10 - 46.3
56 | 4.440 x 10°® !3.961 x 10°® {2.102 x 10°° 10.78 - 52.7
57 3,700 x 10 © }3.967 X 10°© 2.196 x 10°° 7.22 - 40.7
58 3,700 x 10 © |3.980 x 10°° 2,289 X 10°° 7.56 - 38.1
59 | 3.760 x 10°® |4.011 % 10°° 2.391 x 10°° 6.68 -.36.4
60 |3.800x 107® ]4.081 x 107 |2.512x 107° 7,40 - 33.9
6L | 4.640% 10°® 14,154 x 10 |2.635x 10°° 10,48 - 43,2
62 3.950 x 10°® |4.245 % 10°° 2.768 X 10°° 7.46 - 29.9
63 4.050 x 10°® |4.376 x 10°® 2.928 x 10" © 8.04 - 27.7
64 |4.150x 1078 |4¢.478 x.10°® | 3.069 X 10 ° 7.91 - 26.1
33-64 | 3.644 x 1072 |3.616 x 1072 3 1078 -0.80 - 0.80

.816 X




TAELE 10B:

Th232 CAPTURE PROBABILITIES. N=6 X 10 >, T=300°K

CAFTURE PROBABILITY

% DIFFERENCE

GROUP SYMEA
PEAS RES.ADJUSTED |RES.REMOVED
RES.ADJUSTED RES . REMOVED
33 2,423 X 107° | 1,589 X 10°° ~4.582 X 107° -52.5 -289.1
34 4.634 X 107° | 3.741 X 107° ~1.206 X 1078 -19.2 ~360.3
35 8,451 X 107 | 9.353 x 10°° -2.429 X 1078 - 9.6 -359.7
36 1.808 X 1078 11.750 X 1078 ~4.,432 X 10°° - 3.2 -345.1
37 3.533 X 10 2 |3.565 X 10 -7.730 X 1078 0.9 -318.8
33 7.004 X 1078 | 7.135 x 1078 -1.319 X 1677 1.9 -288.3
39 1.418 X 1077 11.447 %X 10 7 -2.232 X 1077 2.1 -257.4
40 2,958 X 10 713,027 X 10’ -3.780 X 107 2.3 -227.8
41 6.458 X 10 | 6.616 X 10 ' -6.470 X 1077 2.5 -200.2
42 } 1.515% 10 ©}{1.556 X 10 © -1.1%2 X 10°© 2.7 ~174.7
43 4.047 %X 10 ® | 4.168 X 10°° -2.070 X 10°° 3.0 -151.1
44 1.447 X 10 °}1.496 X 10 ° -4.354 X 10°° 3.5 -128.7
45 2.616 X 10 *|2.622 x 10 % ~1.127 X 107° 0.2 -104.3
46 3,631 X 10 2 ]3.601 X 10 2 3.611 X 10°% -0.8 - 0.5
47 3.635 X 10 2 13.606 X 10 < %.611 X 1077 -0.8 - 0.7
48 | 3.637x 10 2 [3.808 X 10 2 %.612 X 1072 -0.8 - 0.7
49 | 3.638 %X 1072 13.808 X 10 % 3.612 X 1072 -0.8 - 0.7
50 3.638 X 1072 13,609 X 10 % 3.612 X i0°% -0.8 - 0.7
51 | 3.639 %:10°% {3.609 X 1072 3.613 X 10 = -0.8 - 0.7
52 | 3.839 % 10 2 {3.610 X 10°% 3.813 X 10 2 -0.8 - 0.7
53 | 3.640 X 10 ® {3.810 X 10 % 3.613 X 102 -0.8 - 0.7
54 3.640 X 10 2 {3.611 X 10°% 3.613 X 10 2 -0.8 - 0.7
55 | 3.640 X 10 ® 13.611 X 1072 %.613 X 10 2 -0.8 - 0.7
56 5.641 X 1072 |3.612 X 1072 3.614 X 10 2 -0.8 - 0.8
57 3.641 X 10°% 13,612 X 102 3.614a X 102 -0.8 - 0.8
58 | 3.642 X 102 {3,612 % 102 3.614 X 10°2 -0.8 - 0.8
59 3.642 X 102 13,613 X 10 2 5,614 X 10 2 -0.8 - 0.8
60 | 3.642 X 1072 | 3,613 x 10 % 3.614 X 1072 -0.8 - 0.8
61 3.643 X 1072 {3,614 X 1072 %.815 X 1072 -0.8 - 0.8
62 | 3.643 X 1072 | 3.614 X 1072 3.615 X 102 -0.8 - 0.8
63 | 3.644 X 10 2 13,614 X 10 % 3.615 X 10 2 -0.8 - 0.8
64 | 3.644 X 102 |3.615 x 107% 3.616 X 1072 -0.8 - 0.8
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TABLE 11A: Thz32 COMPARISON OF REACTION RATES., N=6 X 10 €. T=300°K

GROUP REACTION RATES

GROUP SYMEA % DIFFERENCE
PEAS RES.ADJUSTED | RES.REMOVED RES.ADJUSTED | RES.REMOVED
35 11,157 X 107*°{1.592 X 107° | -4.,589 X 10°%° 37.59 -496.5
24 | 2.212% 10 192,157 X 1079} .7.492 X 1072° -2.,51 -438.6
35 {4,722 X 10 291 4,719%X 107*° | 1,285 x 107° 0,06 -359.4
36 | 8.734 % 10 *° | 9,065 X 107*° | 2,007 X 107° 3.79 -329.,7
37 |1.715%X 10°° [1.,819%X 10°® |-3.302 x 10°® 6.05 -292.5
38 |3.473%X 10 ° {3.578X 102 |-5.468 X 10°° 3.01 -257.4
39 | 7.179% 10 ° |7.352% 1¢° [-9,142 X 1¢"° 2.41 -227.3
40 11.541 %X 10°® 11.534x 10°® {-1.55L X 10°® 2.74 -200.8
41 3,501l % 10 % |3.596X 107® [-2.694 X 107° 2.72 -176.9
42 18.699% 10 ® |8.965 %X 1078 |{-4.861 x 107 3.06 -155.9
a3 |2.833X 107 j2.618% 1077 }-9,378 x 107™® 3.34 -137.0
44 |1,043% 10°® [1.083 % i0"® l-.2,088 x 1077 3.82 -120.0
45 12.475%X 10°° [2.478 X 16°% {-7,129 X 1077 0.16 -102.9
46 16.650 X 10 2 [6.948 X 107° 6.985 X 1073 4.47 5.0
47 14.688 X 10°® |4,746 % 107° 6.726 X 1077 1.24 - 85.6
48 |1.964X 10°® |2.067 X 10°° 5.152 X 107 5.24 ~ 73.8
49 18,800 X 10 ¢ |8.826 X 107~ 2.864 X 107 0.29 - 87.5
50 {4.840 X 10 7 {5.174 X 10 7 1.893 x 10 7 6.90 - 60.9
51 14.500x 107 |4.763 % 1077 | 1.890 x 1077 5.84 - 58.0
52 {5,080 % 10 7 l4.506 X 1077 1.922 X 107 11.29 - 62.2
5% 14.080 X 10 ¢ ]4.33¢ %X 1077 | 1.969 X 1077 6.76 - 51.5
54 |3.930 X 1077 |4.211 X 1077 { 2.025 X 1077 7,15 - 48.5
55 13.880 x 10 7 {4.141 % 1077 | 2.096 X 107 6.72 - 46.0
56 14.610 x 1077 [4.090 x 1077 |} 2.169 X 10 " -11,29 - 53.0
57 13.840 X 10 7 ]4.096 X 1077 | 2.266 X 107 6.66 - 41.0
58 13,840 x 1077 }4.109 X 1077 | 2.362 X 10°7 7,00 - 38,5
59 13.870 X 1077 |4.141 X 107 2,467 X 10 7 7.01 - 36.3
60 13.900 x 10 7 |4.214 X 10 7 2.592 X 10 8.04 - 33.5
61 [4.780 x 10 7 ]4.289 % 10 7 2,719 X 1077 -10.28 - 43.1
62 |4.070 x 1077 |4.383 %x 10 ° | 2.857 X 10 7.68 - 29.8
63 14.170 X 10 7 |4.518 x 1077 | 3.021 x 107 8.34 - 27.5
64 |4.260 x 10 7 |4.624 x 1077 3.167 X 1077 8.54 - 25,6
33-64 |6.691 X 10°° 16.988 X 10 ° 6.989 X 10" 4.4 4.5




TABLE 11B:

Th232 CAPTURE PROBABILITIES. N=6 X 10 °. T=300°K

CAFTURE PROBABILITIES

% DIFFERENCE

GROUP GYMEA
PEAS RES.ADJUSTED | RES.REMOVED
RES.ADJUSTED | RES.REMOVED
33 | 2.424 X 107°| 1.592 X 10710 | -4.589 X 1071° -34.3 -289.3
34 | 4.636 X 1071°| 3.749 X 10 2° | -1.208 X 107° -19.1 -360.6
35 | 9.358 X 10 *°]| 8,469 X 10719 | -2.,433 X 107° - 9.5 -360.0
36 [ 1.089%X 102 | 1.753 X 107™° | -4,440 X 107° - 3.1 ~345.4
37 | 3.534% 107° | 3.572 % 107° | -7.742 X 107° 1.1 -319.0
38 | 7.007 %X 10 ° | 7.150 X 107 |-1.321 X 1078 2.0 -288.5
39 | 1.419X 2078 | 1.450 X 107® |[-2.235 X 1078 2.2 -257.6
40 | 2,960 X 10™® | 3.034 X 107® |-3.786 X 107° 2.5 -227.9
41 [6.481%X 10°® | 6.630 X 108 |-6.480 X 10°® 2.6 -200.3
42 1 1.516 % 10 7 | 1.560 X 10~ 7 |-1.134 X 1077 2.9 -174.8
43 | 4.049%X 1077 | 4.177X 1077 |-2.073 X 10°7 3.7 -151.2
44 [1.448% 10°® | 1.501x 107® |-4.161 x 1077 3.6 -128.7
45 12.819% 10°° | 2.628 X 1075 |-1.129 X 10°© 0.3 -104.3
46 | 6.677% 1072 | 6.974 X 1073 6.984 X 102 4.5 4.6
47 |6.681%X 1072 | 6,979 X 1073 6.984 X 1073 4.5 4.5
48 16.683X 102 | 6,981 X 1073 6.985 X 1073 4.5 4.5
49 |6.684 %X 1072 | 6.982 % 1073 6.985 X 1072 4.4 4.5
50 |6.685% 1072 | 6,982 X" 1073 6.985 X 1073 4.4 4.5
51 |6.685X 1072 | 6.983 X 1073 6.985 X 1072 4.4 4.5
52 |6.686% 102 | 6,983 X 1073 6.986 X 1072 4.4 4,5
53 |6.686 % 1072 | 6.983 X 1073 6.986 X 1072 4.4 4.5
54 |6.686%X 107 | 6,984 X 103 | 6.986 X 1073 4.4 4.5
55 |6.687X 1072 | 6.984 X 103 6.986 X 1072 4.4 4.5
56 [6.687X 1072 | 6.985 X 10 2 6.986 X 1073 4.4 4.5
57 |6.688% 102 | 6.985% 1072 | 6,987 X 1073 4.4 4.5
58 |6.688%X 1072 | 6.986% 1072 | 6.987 % 1073 4.4 4.5
59 |6.688% 102 | 6.986 % 1073 6.987 X 1073 4.4 4.5
60 |6.689X 1072 | 6,986 X 1073 6.987 X 1073 4.4 4.5
61 |6.689.X 10 2 | 6.987 X 1073 6.988 X 103 4.4 4,5
62 |6.690 X 1072 | 6.987 x 1073 6.988 X 1073 4.4 4.5
63 |6.690 X 10°° | 6.988 x 1073 6.988 X 103 4.4 4.5
64 {6.691 X 107% | 6.988 x 1072 6.989 X 1073 4.4 4.5
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TABLE 12A:

Tnz32 COMPARISCN OF REACTION RATES. N=6 X 10 7. T=3C0°K

GROUP REACTION RATES

GROUP
CYMEA % DIFFERENCE
PEAS
RES.ADJUSTED | ' RES.REMCVED RES.ADJUSTED | RES.REMOVED
33 ]1.157 x 107**| 1.592 X 1071 | -4,589 x 1072 37.59 -496.5
34 [2,213x 107 ) 2,157 x 1072 | 27,492 x 10712 -2.54 . -316.5
35 {4.722 X 10 *1 [ 4,719 x 107 | -1.205 x 10710 -0,06 _359.4
36 18,734 % 107} 9.065 X 1071 | -2.007 x 1073° 3,79 -329.7
37 (1.725 X 10 91 1,819 x 107° | -3.302 x 10"1O 5.43 -291,4
38 13,473 X 1072%| 3,578 x 1071° | -5.468 x 1070 3.01 -257 .4
39 17,179 X 1071° 1} 7,352 x 1072 | 9,142 x 10710 2.40 ~227.3
40 {1,541 % 167 |1.584 x 107® | -3.551 107° 2.74 -200.6
4l [3.501 % 10°° |3.596 x 107® {.2.894 x 107° 2,76 -176.9
42 8,700 X 102 18.965 x 10°9 | -4.861 x 107® 3.06 -155.9
43 |2.533x 107 [2.618 % 1078 |.9.387 x 107% 3.34 -137.1
44 |1.043 X 107 11.083% 1077 |-2,088 X 1078 3,81 -120.0
45 12,475 X 10°° }2.479 X 1078 |-7.129 x 1078 0.15 -102.9
46 [7.383 X 10°* | 7.675 x 167* | 7.713 % 107% .96 4.5
a7 l4.8a7%x 1077 14.775% 1077 | 6.769 x 1078 2.75 - 85.4
48 11.972x 1077 }2.080 x 1077 | 5,185 x 107® 5,48 w 73,7
49 18.840 X 10°® §8.88L % 1078 2.882 X 1078 0.46 - 67.4
50 14.860 X 10°® }5.206 X 10°® | 1,905 x 107 7,13 - 60.8
51 |4.510x 10 ® §4.792 X 1078 | 1.902 x 1078 6.26 - 57.8
52 [5.110X 10™° | 4.535 x 107% | 1.934 % 1078 -11.28 - 62.2
53 14.060 X 10™® | 2.362 % 1679 | 1.98% x 1078 7.43 - 51.2
54 [3.960 X 10°® J4.257x 1078 | 2.038 x 1078 7,00 - 48,5
55 |3.890 X 1078 §4.187x 1078 | 2.108 X 102 7.11 - 45.8
56 ]4.580X 107° §4.115x 10°® | 2,183 x 107 ~10.15 - 52.3
57 13.820 X 1078 | 4.121x 107® 2.280 X 10 ® 7.89 - 40.3
58 {3.820% 102 {4.,135%x 1078 | 2.377x 1078 8,24 - 37.8
59 13.870X 102 [4.167x 1078 | 2.482x 1078 7.68 - 35.9
60 [3.940x 10 2 | 4.240x 1078 | 2,609 x 1078 7,61 - 33.8
61 [4.780% 107° {4.316x 10® | 2,736 x 107® -9.72 - 42.8
62 [4.080%x 10 ° J4.410x 10™® | 2.875x 1078 8.09 - 29.5
63 [4.190 X 10°® 1.4.546 x 1of5' 5,040 X 1078 8,50 - 27.4
64 {4.280 X 10 8 | 4.653 x 107 [ 3.187x 107 8.71 - 25.5
33-6417.423 x 107% | 7.716%x 107* | 7.717 x 107* 3.9 4.0
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TABLE 12B: Th232 CAPTURE PROBABILITIES. N=6 X 1077, T=300°K
CAPTURE PROBABILITY
S % DIFFERENCE
GYMEA
PEAS RES .ADJUSTED | RES.REMOVED
RES.ADJUSTED | RES.REMOVED
—;T;é4 x 1072 1.592 ¥ 107**| -4.589 x 107 -34.3 ~492.5
4,636 X 1071 3.749 X 107 | -1.208 x 10~ %° -19.1 -360.6
9.358 X 107X | 8,469 X 1072 | -2.433 x 107*° - 9.5 ~350.1
1.809 X 1072% 1,753 x 107 *°| -4.440 x 107° - 3.1 ~345.4
3534 % 10729 3.572 x 107°° | -7.742 x 10 *° 1.1 -319.0
7.008 X 107°} 7.150 X 107*°| -1.321 % 107° 2.0 -288.5
1,419 X 107 | 1.450 X 10™® | -2.235 x 107° 2.2 -257.6
2 060 X 107 | 3,034 % 107% | -3.786 X 10°° 2.5 -227.9
6,461 % 10° | 6.630 X 10°° | -6.480 X 10 ° 2.6 -200.3
1.516% 108 |1.560 ¥ 1078 | -1.134 X 10°® 2.9 ~174.8
4049% 1078 | 4.177%x 1078 [ -2.073 x 1073 3.2 -151.2
1.448x 1077 | 1.501 % 1077 | -4.161 X 10 ® 3.6 -128.7
2 620% 10 | 2.629x 107 | -1.129 X 1077 0.3 ~104.3
7.409% 104 | 7.701 x 104 7.711 X 10 ¢ 3.9 4.1
7.414% 107% | 7.706 x 107 * 7.712 X 10" % 3.9 4.0
7.416 % 10™* | 7.708 X 10°* 7.713 X 10°% 3.9 4.0
7.416X 10°% | 7.709 X 10°* 7.713 X 10 % 3.9 4.0
7.417% 107 | 7.710 X 107* 7.713 X 107 % 3.9 4.0
7.417%X 107% | 7.710 X 107*% 7.713 X 107 % 3.9 4.0
7.418% 107%* | 7.710 X 107* 7.714 X 10°% 3.9 4.0
7.418% 10°% | 7,711 x 107¢ 7.714 X 107% 3.9 4.0
7.413% 10°% | 7.711 % 107% 7.714 X 10 % 3.9 4.0
7.419% 1074 | 7.712 x 107% 7.714 X 10°% 3.9 4.0
7.420 X 107* | 7.712 X 107* 7.714 X 10°%* 3.9 4.0
7.420%X 10™* | 7.713 X 107* 7.715 X 107% 3.9 4.0
7.420 X 107* | 7.713 % 107* 7.715 X 10 % 3.9 4.0
7.421% 10°% | 7.713x 107* 7.715 X 10 * 3.9 4.0
7.42L% 10% | 7.714 % 107* 7.715 X 10°* 3.9 4.0
7.422% 107% | 7.714 X 107* 7.716 X 107 % 3.9 4.0
7.422% 107% | 7,715 % 107* 7.716 X 107* 3.9 4.0
7.422%X 10°% | 7.715% 107* 7.716 X 10°% 3.9 4.0
7.423%X 10°% | 7,716 % 10°* 7.717 X 1074 3.9 4.0
S

*E TABLE 13: Th232 INTEGRATED REACTION RATES (2.05 to 583eV)

: [% PEAS IS QUOTED ERROR IN J-FUNCTION]

| fg, PEAS "THRA' '"THRR' % PEAS % RA | % RR| TEMP.
f; x 1072 0.2722696 0.2934614 - - +7.8| - {1000°K
; x 107* [9.685826 X 1072[9,969827 X 1072|9.973813 x 10°2 - +2.9 | +3.0| 300°k
6% 10 ° |[3.644067 X 1072(3.614837 X 1072|3.615634 x 1072 - -0.8 | -0.8 300°K
6 107®  16.690512 X 1072(6.988140 X 10~ 2|6.988587 x 103 - +4.4 | +4.5| 300°K
’@ x 1077 [7.422795 X 1074[7.715629 x 1074{7.716518 x 107¢ - +3.9 | +4.0| 300°K
‘é X 10°* [7.299128 X 1072|7.523069 X 1072 - -5.1x 1073 +3.1 - | o°
6 X 107°  |2.166553 X 1072|2.237843 X 102 - -0.3 +3.3 - °
§:x 107®  [4.941092 X 107%|5.358963 X 10~3 - -5.0 +8.5 - °
'é:x 1077 |6.766277 x 107%|7.419329 x 10~% - -6.0 +9.7| - °

6 X 107%° 7.152903 x 1077| 7.829440 X 10"7 - -5.8 +9.5 | - °

; TABLE 14: COMPARISON OF FITS TO PEAS FOR Th232

: PERCENTAGE ERROR IN RESONANCE GROUP| ~2

: CONCENTRATION | TEMP. ¥ BACKGROUD
RA RR RA RR
§ 6 X 107% 300 °K 3.0 % 6.9% 1.47 X 102 |4.77
-5 .
i 6 X 10 300 °K -0.82% 0.2% 5.98 X 1072 | 4.89
o -6 ° 3 1A
: 6 X 10 300 °K 4.47% 5.0% 6.92 X 1072 [4.70
4 7 : =

: 6 X 10 300 °K 3.96% 4.5% 7.48 X 10°° |4.69




TABLE 15¢

U235 RESULTS FOR N=6 X 10 2, T=0°K

. o
D . e /4

GROUP REACTTON RATES

CAPTURE PROBABILITY

GROUP % DIFFERENCE %
PEAS GYMEA PEAS GYMEA
33 | 3.448 X 10771 4.762 X 10”7 38.10 7.254 X 107 7]4.762 X 1077 | -34.36
34 |6.596% 107 7]8.489 x 1077 28.70 1.385 X 107®]1.325 X 10°° | - 4.33
35 | 1.266 %X 1078 1.461 x 107° 15.46 2.650 X 10 ©|2.786 x 10°° | 5.12
36 | 2.081 X 10 ®|2.705 X 10 © 29.96 4.732 X 10 ©{5.491 X 107® | 16.04
37 | 4.386 X 10 ©4.916 X 107° 12.09 9,117 X 107 ©|1.041 X 107> | 14.14
ze | 8.546 X 10 8 9.222 X 107° 7.91 1.766 X 10°°|1.963 X 10 ° 8.49
39 | 1.680 X 10 °[1.794 X 107 ° 6.77 3.446 X 1075|3.757 X 107> 9.00
40 | 3.344 X 10 °{3.470 X 10" ° 3.77 6.790 X 107°{7.226 X 10 > 6.43
41 |5.752 X 10 °|6.908 X 10" ° 20.09 1.254 X 10 %]1.413 X 107 % | 12.69
42 | 1.289 X 10 %4|1.403 x- 1074 8.80 2.544 X 10 %|2.816 X 10 % | 10.72
43 | 2.744 X 10 %4{2.939 x 10 * 7.11 5.287 X 10 #15.755 X 10 ¢ 8.85
44 | 6.107 X 10 *|6.429 x 107* 5.28 1.139 X 10 3]1.218 X 107° 6.94
45 | 1.456 X 10 2}1.503 X 10 2 3.21 2.595 X 10 2}2.721 X 1072 4.85
46 | 3.544 X 10 3[3.907 X 1072 10.22 6.140 X 10 3|6.628 x 10 ° 7.95
47 |1.166 X 10 2{1.228 X 10 % 5.33 1.780 X 10 2}1.891 x 107% 6.24
48 |5.650 X 10 2]6.162 X 10 =2 9.05 7.430 X 1072[8.053 X 10" = 8,38
49 |2.209 X 107*{2.602 X 107% 17.79 2.952 X 107%13.407 %X 1071 | 15.42
"s0 |2.922 X 107*|2.640 X 107 % ~9.65 |5.873X 107%|6.047% 107 | 2.95
51 |1.081X 10 %{1.100 X 107* 1,77 6.954 X 107%[7.147 X 107% 2,77
52 |3.470 X 1072{3.248 X 102 -6.40 7.301 X 10 *}7.472 X 107t 2.33
53 |1.474 X 107211.443 X 10 2 -3.48 7.449 X 107*{7.614 X 1071 2.22
54 |8.297 X 1072|8.438 X 10°°® 1.70 7.532 X 107 *[7.698 X 107 2.21
55 |6.493 X 107°(6.347 X 10°° -2.25 7.597 X 107 *7.762 X 107* 2.17
56 |5.236 X 10 2|5.073 X 10 ° -3.11 7.649 X 107Y|7.812 X 107* 2.14
57 |4.663 % 1073|4.195 x 1072 -10.04 -|7.696 X 10 *{7.854 X 107' | 2.06
58 |3.093 X 107°|3.616 X 10°® 16.92 7.727 X 1071|7.891 % 107t | 2.12
50 |3.748 X 1073|3.236 X 107° -13.65 7.764 X 1071|7.923 X 1071 2.05
60 |2.578 X 10 2|2.977 x 1072 15 .48 7.790 X 107%§7.953 X 107* 2.09
61 |3.195% 10 2(2.775 X 103 -13.15 7.822 X 107 *|7.980 X 107* 2.03
62 |2.269 X 1072|2.628 X 10 3 15.81 7.845 X 1071 8.007 X 1072 2.07
63 |2.909 X 10 3[2.535 X 1073 -12.87 7.874 X 107*|8.032 X 107% 2.01
64 |2.115 X 10 2|2.446 X 15.68 7.895 X 107 1|8.056 X 107* 2.05

1078

TABLE 16:

U235 RESULTS FOR N=6 X 10 . T=0°K

GROUP REACTTON RATES

CAPTURE PROBABILITY

GROUP % DIFFERENCE %
PEAS GYMEA PEAS GYMEA

33 | 3.575 X 1078 4.762 X 1078 33.19 7.522 X 1078|4.762 X 107® | -36.89
34 | 6.839 X 1078 8.489 X 1078 24.12 1.436 X 107 7|1.325 x 1077 | - 7.73
35 [ 1.312 X 10 |1.461 %X 1077 11.35 2.748 X 10 "2.786 X 1077 1.38
36 | 2.158 x 10 | 2.705 x 1077 25.33 4.906 X 107 15,491 x 1077 | 11.91
37 | 4.548 %X 1077} 4.916 X 1077 8.10 9.454 X 10 ‘|1.041 x 1077 | 10.08
38 |8.861 % 10 7} 9.222 x 1077 4.07 1.832 X 10 ©[1.963 X 1078 7.17
39 |1.742 x 1078|1.794 x 107© 2.96 3.574 X 1078}3.757 X 107° 5.12
40 | 3.467 X 10 ©|3.470 x 107° 0.08 7.041 X 10°8[7.227 x 107S 2.64
41 |5.965 % 10 °[6.909 x 1078 15.81  |1.301 X 1075|1.414 x 10”5 8.68
42 {1.337 X 10 >|1.403 X 10°° 4.95 2.838 X 10 °|2.817 X 1073 6.78
43 |2.847 X 10 °|2.942 x 10°° - 3.30 5.484 X 1075]5,757 X 107S 4,97
44 |6.340 X 10 °|6.437 X 103 1.54 1.182 X 10 *|1.219 X 1074 3.13
45 [1.513 X 10 *|1.507 X 1074 -0.41 2.696 X 107 %|2.726 X 107 ¢ 1.12
46 |3.698 x 10 *[3.933 X 107¢ 6.35 6.394 X 10 *|6.659 X 1074 4.15
47 [1.231x 10 ®J1.252 X 107%® 1.71 1.871 X 1073}1.918 X 1072 2.55
48 16.396 x 10 3|6.726 X 1073 5.16 8.267 X 10°3|8.644 X 1073 4.57
49 |4.463 x 10 2/4.909 X 1072 10.00 5.290 X 1072[5.774 X 1072 | 9.16
50 |2.367% 10 %|1.995 X 1072 ~15.72 2.895 X 107 %[2.572 X 107t | -11.17
51 |3.339 X 10 2}3.374 X 1072 10.69 3.229 X 107%[2.909 %X 107 | - 9.91
52 |8.301 % 10 °|8.688 X 10-2 4.67 |3.312 X 107} 2.996 X 107} | - 9.54
53 |3.985 X 1073|4.234 X 1073 6.27 3.352 X 107%]3.039 X 107! | - 9.3%6
54 |2.512X 1073|2.687 X 1073 6.95 3.377 X 107 3.085 X 107 | - 9.23
55 11.900 X 107®|2.019 X 1078 6.28 |3.396 X 107} 3.086 X 107* | - 9.15
56 |1.515X 10 °|1.618 X 1072 6.79 ' |3.411 X 107%3.102 X 107 | - 9.08
57 [1.400 X 107%|1.366 X 1072 -2.41  |3.425X 10733.115X 107 | - 9.05
58 |9.472 X 107%{1.198 X 1072 ' 26.48 [3.435X 107%3.127%X 107! | - 8.95
59 |1.152 % 107%[1.084 X 1072 -5.88 |3.446 X 107 3.138 X 107 | - 8.94
60 |7.995%-1074|1.009 X 107 26.18 [3.454 X 107Y3.148 X 107} | - 8.86
61 |1.005% 1072|9.517 X 1074 -5.32  [3.464 X 107} 3.158 X 107* | - 8.85
62 |7.220 X 107%|9.119 X 107% 26.31 |3.472 X 107} 3.167X 107* | - 8.78
63 |9.343 X 10 *|8.896 X 1074 ~4.79 5.481 X 107} 3,176 X 1072 | - 8.77
64 |6.859 X 10 *|8.681 X 1074 3 107} 3,185 X 107 |- 8.70

26.56

.488 X




TABLE 17A:

U235 COMPARISON OF REACTION RATES. N=6 x 10>, T=0°K

GROUP REACTION RATES

GROUP —— % DIFFERENCE
FEAS AES .ADJUSTED | RES.REMOVED RES.ADJUSTED | RES.REMOVED
33 1 3.589 X 1072 ]4.762%x 10°° }-2.349%x 10°° 32.69 -754.7
34 |6.864 %X 107 {8.489 x 107° |-3.833 % 107® 23.66 -658.4
35 | 1.315 X 1078 |1.461% 10°® |-6.254 X 10°® 11.15 -575.7
36 | 2.166 X 108 2,705 % 1078 |-1.020 X 1077 24.87 -570.9
37 | 4.565 X 107®[4.916 X 10°® [-1.664 X 10 * 7.70 -464.6
28 |18.894 X 1078 |9.222%x 10® |-2.718%x 10" 3.69 -405.6
39 | 1.749%X 10 7| 1.794 X 1077 |~4.447% 107 2.58 -354,3
40 |3.480 % 1677 |3.470 X 1077 {-7.297 % 107 ~0.29 -309,7
41 15.988%X 1077 16.909x 1077 |-1.203 X 10°° 15.38 -300.9
42 [ 1.342 X 10 11,403 % 107® ]-1.998 X 10°° 4.54 -248.9
43 |2.857x 10°®{2.941%x 107® |-3.356X 10 ° 2.92 -217.5
44 |6.364% 10° |6.438% 10°® |-5.738x% 10°° 1.16 -190.2
45 |1.520x 10°°11.507%X 107° |{-1.008% 107> -0.64 -166.3
46 |3.714% 105 |3.935%X 10 ° |-1.857X 10 ° 5.96 -150.0
47 |1.238% 10 % 11,255%x 10 * |-3.709 X 10 ° 1.34 ~130.0
48 |6.484% 10 *|6.,788% 10 * [-9.097x 10°° 4.68 -114.0
49 {5.084%x 16 2 15.353x 10 ° [-1.877x 10 ¢ 5.28 -103.7
50 |8,200% 1072 [7.661 %X 1G 2 8.693 X 10 ¢ -6.58 -~ 6.0
51 | 4,460 x 10 ° |4.322%x 10°° 1.806 X 107 % ~3.11 - 96.0
52 |1.079x 107°{1.103X 10°® | 1.033x 10°* 2.16 - 90.4
53 |5,432%X 10 * [5.464 X 10 ¢ 7.736 X 10 > 0.60 - 85.8
54 |3.567x 10 *|3.581x 10 ¢ £.526 X 10 ° 0.40 - 81.7
55 |2.599% 10 * |2.667x 10 * 5.944 x 10°° 2.60 - 77.1
56 {2.079x 10 *]2.133x 10 % 5.571 x 10°° 2.59 - 73.2
57 |1.940x 107* |1.809x 10 * 5.381L x 10 > -6.79 - 72.2
58 |1.316X 107* |1.590 %X 10 5.279 x 10°° 20 .80 - 59.9
59 {1.596X 10 % |1.440%X 10 % 5.255 x 10> -9.76 - 67.1
60 |1.110%X 10°% |1.34LX 10 * 5.310 X 10 ~ 20 .85 - 52.1
61 |1.398% 107%|1.267%X 1074 | 5.392x 1075 -9.40 - 6l.4
62 |1.005X 10 * |1.215X 10°* 5.515x 10 > 20.90 - 45.1
63 |1.302% 10°* {1.187% 10°* | 5.705x 10 > -8.81 - 56.2
64 |9.569X 1075 |1.160 X 107™* | 5.870 x 1075 21.17 - 38.7
34-64 19.589 X 1072 [9.075 X 1072 8.755 X 102 -5.36 - 8.67

"

TABLE 17B:

U235 CAPTURE PROBABILITIES. N=6 X 10~5, T=0°K

CAPTURE PROBABILITY

GROUP GYMEA % DIFFERENCE
PEAS

RES.ADJUSTED | RES.REMOVED RES.ADJUSTED | RES.REMOVED
33 | 7.550 X 107° |4.762 X 107° | -2.349 X 1078 -36.93 -411.2
34 |1.441 X 1078 |1.325 X 1078 | -8.182 X 1078 - 8.08 -528.9
35 | 2.758 X 1078 | 2.786 X 1078 | -1.244 X 1077 1.00 -550.8
36 | 4.925 X 107® | 5.491 X 1078 | -2.264 X 1077 20.22 -559.6
37 | 9.489 X 107® | 1.041 X 1077 | -3.928 X 1077 9.67 -513.9
38 | 1.838 %X 1077 |1.963 X 1077 | -6.646 X 1077 6.77 ~461.5
39 | 3.587 %X 1077 [3.757 X 1077 | -1.109 X 10°© 4,73 -409.3
40 | 7.067% 1077 | 7.227% 1077 | -1.839 X 10°° 2.26 -360.2
41 |1.305% 10°° |1.414 %X 10°®|-3.042 X 10°° 8.28 -333.0
42 | 2.648% 10 °® [2.817 %X 107 | -5.040 X 107 6.39 -290.4
43 | 5.505 X 10°° |5.758 X 107® | -8.3968 X 107° 4.59 -252,5
44 11.187% 1075 |1.220X 1075 | -1.413 X 10”5 2,75 -219.1
45 {2.706 X 10°° | 2.727%X 107° | -2.422 X 10°° 0.75 ~189.5
46 |6.420 X 1075 |6.662 X 1075 | -4.279 X 1075 3,77 -166.6
47 |1.880 X 107% ;.9217X 107* | -7.988 X 107° 2.17 -142.5
48 {8.364 %X 10°% |8.708 %X 107% | -1.709 X 1074 4.11 -120.4
49 |5.921% 1078 |6.223 % 1078 | -3.585 X 1074 5.11 -106.1
50 |8.792% 102 |8.283X 1072 | 8.657 X 1072 -5.79 - 1.5
51 | 9.238% 1072 | 8.715X 1072 | 8.675 %X 102 -5.66 - 6.1
52 |9.346 X 1072 |8.825 X 1072 | 8.686 X 102 ~5.57 - 7.1
53 | 9.400%X 1072 |8.881X 1072 | 8.693 X 1072 ~5.53 - 7.5
54 |9.436 X 10 2 [8.917 X 1078 | 8.700 X 10 2 -5.51 - 7.8
55 |9.462 X 1072 |8.943 X 1072 | 8.706 X 102 -5.48 - 8,0
56 |9.483 X 1072 |8.965X 102 | 8.712 X 10°2 -5.46 - 8.1
57 }9.502X 102 |8.,983X 102 | 8.717%X 10 2 -5.47 - 8.3
58 {9.515% 10 2 |8.999 X 1072 | 8.722 X 1072 -5.43 - 8.3
59 ] 9.531X 10 2 ]9.013 X 102 | 8.727 X 1072 -5.44 - 8.4
60 |9.543X 10 & | 9,027 X 1072 | 8.733 X 102 -5.41 - 8.5
61 | 9.557 X 10 2 | 9.039 % 1072 | 8.738 X 1072 -5.41 - 8.6
62 |9.567 X 1072 |9.051 X 1072 | 8.744 X 10 2 -5.39 - 8.6
63 |9.580 X 1072 | 9.063 x 1072 | 8.749 X 107 -5.39 - 8.7
64 |9.589 % 10 % |9.075 % 1072 | 8.755 X 102 ~5.36 - 8.7




TABLE 18A: U235 COMPARISON OF REACTION RATES FOR N=6 X 1077, T=0°K

GROUP REACTION RATES

GROUP — % DIFFERENCE
PEAS HES . ADJUSTED | RES.REMOVED RES.ADJUSTED |RES.REMOVED

33 | 3,590 X 10°2° | 4.762 X 107 1% -2.348 X 107° 32.64 -753.9
34 |6.867 X 10719 g.489 X 10 1| -3.830 X 107 ° 23.62 ~657.7
35 {1.318% 1072 |1.461 % 10 ° |-6.249 x 10°° 10.90 -574.3
36 | 2.167x 107° |2.705 % 107° [ -1,019 X 1078 24,82 -570.3
37 14.566 %X 10°° |4.916 X 10 ° |-1.663 X 10 ° 7.66 -464,2
38 | 8.897 x 107° |9.222% 10 ° |-2.716 X 10 ® 3.65 -405.2
39 [ 1.749X 1079 [1.794 X 10 © |-4.,444 X 10 ® 2.54 -354.0
10 |3.482 % 1078 |3.470 % 107 | -7.292 x 1078 -0.33 -309.4
41 [5.990 X 1078 |6.909 X 1072 {-1.202 X 10" 15,33 ~300, 7
42 ] 1.343 X 1077 |1.403 X 10 7 |-1.997 x 10”7 4.51 -248,7
43 | 2.858% 10 7 |2.941 x 10 7 |-3.353 x 10"’ .88 -217.3
44 | 6.366 % 107 |6.438 X 10 7 |-5.733 X 10 ' 1.13 ~190.1
45 | 1,520 X 10 © |1.507 x 10 ° |-1.007 X 1078 -0.85 -166.3
46 | 3,716 X 10°® |3.936 x 10 ° |-1.856 X 10 © 5.92 -149.9
47 | 1.239% 1075 |1.255 X 10> |-3.706 X 10 © 1.31 -129.9
48 | 6,493 x 107 |6.794 x 10°° | -9.089 x 107 4,63 -114.0
49 |1 5.160 %X 10°% |5.401 x 10 * }-1.874 X 107> 4,87 -103.6
50 {1,273% 1078 [1.277% 10 F | 1.420 x 102 0.35 11.6
51 {4.766% 107% 14,597 x 167% | 1,903 x 1075 -3,53 - 96.0
52 | 1.158 % 10°% [1.180 x 10 * | 1.101 X 10 ° 1.87 - 90.5
53 [ 5.905 % 1075 |6.002 X 107> | 8.347 X.10°® 1.65 - 85.9
54 | 3.925% 165 |3.895 x 10°° | 7.080 X 10°© -0,76 - 82.0
55 | 2.821% 1075 [2.887 X 1075 | 6.411 X 107° 2.34 - 77.3
56 | 2.262% 1075 [2.307 X 107> | 6.004 X 10°® 2,01 - 73.5
57 | 2,116 % 10™° }1.959 x 10°° | 5.807 X 10°S -7.41 - 12,6
58 | 1,436 % 10™° [1.723x 107° | 5.699 X 10 © 19.99 - 60.3
59 | 1.739x 10 l1.,561%x 107° | 5.672 X 10°° -10.26 - 87.4
B0 | 1.209%X 105 |1.453 % 10°° | 5.731 X 10°°® 20.21 - 52.6
6L | L.525% 10°° 1,373 x 10°° | 5.820 X 10 © - 9.96 - 61.8
62 | 1.097% 10™° |1.318 X 10 ° | 5.953 X 10°© 20.10 ~ 45,7
63 | 1.419% 10™° |1.287 x 107> | 6.159 X 10°® - 9,32 - 56.6
64 | 1.044 X 1073 [1,257 X 107° | 6.336 X 10°° 20.42 - 39.3

33-64| 1.419% 1072 [1.425 X 1072 | 1.427 X 10 2 0.44 0.71

TABLE 18B: U235 CAPTURE PROBABILITIES FOR N=6 X 10 °, T=0°K

CAPTURE PROBABILITY

GROUP CYMEA % DIFFERENCE
PEAS - RES.ADJUSTED | RES.REMOVED
RES.,ADJUSTED | RES.REMOVED
33 | 7.553 X 107 19| 4,762 X 107*°l -2 348 X 107° -36.95 -410.9
34 |1.442 %X 10°° [1.325 % 1072 |-6.177 x 107° - 8.11 -528 .4
35 12.759x 10°° |2.786 X 10°° }-1.243 X 10°2 0.97 -550.3
36 14.926 X 10 ° |5.491 x 107° }-2.262 x 10°® 11.46 -559.1
37 19.493X 10 ° [1.041 X 1078 {-3.925 x 107° 9.63 -513.5
38 11.839%x 1078 |1.963x 1078 {-6.641 % 1078 6.74 -461.1
39 {3.588 % 102 |3.757 % 107® {-1.108 X 1077 4.69 -408.,9
40 | 7.070 X 1078 | 7.227%x 1078 |-1.838 X 107~ 2.22 -359.9
a1 |1.306% 107 |1.414 % 10 7 |-3.040 X 10”7 8,24 -332,8
42 |2.649% 10 7 | 2.817x 10 7 {-5.037 % 10" " 6.35 -290.1
43 |5.507% 10 7 |5.758 X 1077 }1-8.390 X 1077 4.55 -252.3
44 11.187%X 10 © |1.220 x 10°° |-1.412 X 107° 2,71 -218.9
45 |2.707 X 10°® | 2.,727 X 1078 |-2.420 X 107° 0.72 189 .4
46 | 6.423 X 10 ® | 6.662 X 10 ° |-4.275 X 10°° 3.73 ~166.6
47 | 1.881 X 107> }1.921i X 107> |-7.981 X 10°© 2.13 ~142 .4
48 16.374 X 10 ° | 8.715 X 10> {-L.707 X 10°> 4.07 -120 .4
49 |5.997 X 10°* |6.272 X 10" * |[-3.581 X 107> 4,59 -106.0
50 | 1.333X 107 | 1.340 X 10 % | 1.417 X 1072 0 .54 6.3
51 11.381X 1072 ]1.386x 102 | 1.419 X 107 0.40 2.8
52 11.392 X 1072 | 1.398x 1072 | 1.420 X 1072 0.4l 2.0
55 11.398 X 1072 |} 1,404 X 1072 | 1.421 % 1072 G .42 1.6
54 11.402 X 102 | 1.408 X 1072 | 1:421 X 10 2 0.41 1.4
55 §1.405 X 1072 | 1.411 % 3072 | 1.422 x 1072 0.42 1.2
56 §1.407 X 1072 | 1.413 X 107% } 1.423 X" 10 % 0.42 1.1
57 |1.409 x 1672 | 1.415 x 107%.| 1.423 x 1072 0.41 1.0
58 | 1.411X 1072 [1.417%X 1072 { 1.424 X 10 = 0.43 0.9
59 | 1.412X 1072 | 1.418 X 1072 | 1.424 X 107 Q.41 0.8
60| 1.414 X 10 2 | 1.420 X 1072 | 1.425 x 102 0.43 0.8
61 \ITéi5Q§\}9:Z\ 1.421 X 1072 | 1,425 X 102 0.42 0.7
62 |1.416 % 102 f1.422 % 1072 | 1.426 X 1077 0.43 0.7
635 |1.418 X 10 2 iT;;ZTI\IG:é\\\;;ggf X 10‘? 0.42 0.6
64 [1.219%x 10™@ | 1.425 X 1672 | 1.427 X 1072 0.44 0.6




TABLE 19A:

U235 COMPARISON OF REACTION RATES. N=6 X 1077, T=0°K

GROUF REACTION RATES

GROUP SUMEA % DIFFERENCE
PEAS RES.ADTUSTED |RES.REMOVED
RES.ADJUSTED { RES.REMOVED
33 |3.590 X 1071 4.762 % 107 -2.329 X 107*° 32.64 -748.7
34 | 6.867 X 10 *1] 8.489 x 107+t -3.799 X 1071° 23.61 -167.3
35 | 1.318 X 10~ %] 1,461 x 107*%} -6.199 x 10 *° 10.83 -570.5
35 | 2.167 x 10 *°]| 2.705 x 10~ *%| -1.011 x 107° 24 .82 -566.6
37 | 4.566 x 10°1°| 4.916 x 1G *°} -1.650 x 10°° 7.65 -261.3
38 | 8.898 x 10 1°| 9,222 x 10 %} -2.694 x 107° 3.64 -402.8
39 | 1.750 X 10 ° | 1.794 x 10 ® | -4.408 X 10 ° 2,74 ~352.0
40 | 3.482% 10™° 3,470 X 107® | -7.234 X 10°° -0.33 -307.8
41 {5.990 X 10™® |6.909 % 10 ° | -1.193 x 107° 15.34 -299.1
42 | 1.343x 10™® | 1.403x 1078} -1.981x 10°® 4,51 -247.5
43 | 2.858 X 102 |2.941x 1078 | -3.326 X 10 ® 2.88 -216.4
44 | 6.366 %X 10° |6.438% 108 | -5.688%X 10°® 1.12 ~189.3
45 | 1.520 X 10 7 | 1.507x 1077 | -9.,993 x 1078 -0.85 -165.7
46 | 3.716 X 107 | 3,936 x 10 7 | -1.841 %X 1077 5.92 -149.5
47 | 1.239%x 16°° |1.255 X 107% | -3.877 X 10" 1.30 -129.7
48 | 6.494 X 107% | 6.794 x 10°° | -9 016 X 1077 4.62 ~113.9
49 | 5.167 X 10 ° | 5.406 X 10°° | -1.859 %X 10°® 4.61 -103.6
50 | 1.361 X io'3 1.384 X 073 1.522 x 107° 1.64 11.8
51 | 4.811 %X 10°° | 4.641 X 107 1.905 x 10°° -3,52 - 96.0
52 | 1,170 X 107> ] 1.193 %X 10°° 1.104 X 107€ .91 - 90.6
55 | 5,979 X 107® |6.079%X 10°® | 8.387 X 1077 13,51 - 86.0
54 | 3.982 X 107 % |3.948 % 10°° 7,120 X 1077 -0.85 - 82.1
55 | 2.854 X 10°¢ | 2,924 X 16°°® 6.441 X 1077 2,45 - 77.4
56 | 2.290 X 10 ° | 2.337 %X 10°© 6.031 X 1077 2.03 ~ 13.7
57 | 2.144 X 10°° | 1.985%x 10°° 5.835 X 10”7 -7.44 - 72.8
58 | 1.454 X 10°% | 1.745% 107 | 5,727 x 1077 20.03 - 60.6
59 | 1.761% 10 ® | 1.581 % 10°° 5.699 X 1077 ~10.24 - 67.6
B0 | 1.225%X 10 © | 1.472x 1078 | 5.789 %X 1077 20.16 - 53.0
61 | 1.545X 10 ¢ | 1.391%X 10°® 5.848 X 1077 -9.,99 - 62.1
62 | 1.110 X 10°° [1.335 X 10°° 5.982 X 1077 20.23 - 46.1
63 | 1.438 % 10 ® | 1.303%x 10°® 6.188 X 10”7 -9.37 - 57.0
64 | 1.057x 10 € [ 1.274x 10°° 6.367 x 1077 20 .48 - 39.8
33-64| 1.508 X 10 2 | 1.532 X 103 1.529 X 1072 1.60 1.41

TABLE 19RB«

U235 CAPTURE PROBABILITIES, N=6 %X 10 7

. T=0°K

CAPTURE PROBABILITY

GROUP
GYMEA % DIFFERENCE
PEAS
RES.ADJUSTED | RES.REMOVED RES.ADJUSTED | RES.REMOVED
33 | 7.853 % 10 ** (4,762 x 10721 | -2.329 x 10710 -36,95 -408.4
34 |1.442 X 10791 1.325 X 107%° | .g,128 x 1072° - 8.11 -525.0
35 12.760 X 107191 2.786 x 10720 | .1.233 x 1@ 0.96 -546 .7
36 | 4.927 X 107 %] 5,491 x 10720 | 2. 244 x 107° 11.45 -555.4
37 19.493 X 10719 1.041 x°10™°" | -3.894 x 107 9.63 -510.2
38 [1.839 % 107° 11,983 % 1072 |-6.588 x 10°° 6.73 -458.2
39 | 3.589%X 10°° |3.757%x 107° |-1.100 x 10°® 4,69 ~406.4
40° | 7.070 X 1072 | 7.227 X 107° |-1.823 x 10°® 2.21 -357.8
41 11.306 X 10°® [1.414x 1078 |-3.016 X 108 8.23 -330.9
42 [2.649X%X 1072 | 2,817 % 1078 | -4.996 x 1078 6.34 -288.6
43 | 5.,507X 1072 | 5,758 x 1078 |-8.323 x 1078 4.55 -251.1
44 11,187 X 1077 | 1.220 x 1077 |-1.401 x 1077 2.71 -218.0
45 {2,708 X 1077 2,727 x 1077 |-2.400 x 10°7 0.71 -188.7
46 | 6.423X 10 7 | 6.682 X 1077 |-4.241 x 1077 3.72 -166.0
47 11.881X 10°® |1.921%x 107® [-7.918 x 1077 2.13 -l42.1
48 18.375x 107 18.715 x 1078 |-1.693 x 107® 4,06 -120.2
49 |6.005X 1070 | 6.277X 1075 {-3.553 x 10 4,54 -105.9
50 |1.421X 10°° | 1.446% 1078 1.519 x 107 1.76 6.8
51 [1.469X ip™® ['1.493x 1073 | 1521 % 1078 1.59 3.5
52 11.481%X 3102 | 1,505 x 1072 | 1.522x 1073 1.59 2.7
53 |1.487X 107% |1.511% 107® | 1.522 % 107 1.59 2.4
54 |1.491X 107% |'1.515%x 107 | 1.,523X 1078 1.58 2.2
55 |1.494 x 1070 1 1.518% 107 | 1.524 x 1073 1.59 2.0
56 |1.496% 107 [1.520 x 10™® | 1.524 X 1072 1.59 1.9
57 |1.498% 107 | 1,522 x 107 | 1.525x 107 ©1.57 1.8
58 [1.500 x 1072 | 1.524% 107® | 1.526'% 1078 1.59 1.7
59 [1.502X 1072 | 1.525 x 1073 1,526 X 1073 . 1.58 1.6
80 | 1.503 x 167 | 1.527 % 10™ | 1.527 X 107° 1.59 1.6
61 |1.504x 102 [1.528%x 107 | 1.527'x 1078 " '1.58 1.5
62 11.505% 1072 | 1.530 X 1072 | 1,528 x 1073 1.60 1.5
63 11,507 % 107 [1.531x 1078 | 1:529 x 107° 1.59 1.4
64 [1.508X 1072 | 1.532 x 10°° 1.529 x '10-3 1.60 1.4




TABLE 20A: U235 COMPARISON OF REACTION RATES. N=6 X 1078, T=0°K

GRCOUP REACTION RATES

% DIFFERENCE

TABLE zOB:

U235 CAPTURE PROBABILITIE3. N=6 X 10 2, T=0°K

CAPTURE PROBABILITY

GROUP GYMEA
FEAS s ADJUSTED | RES.RENOVED RES .ADJUSTED | RES.REMCVED
33 | 3602 X 1072 | 4.762 x 10 % | -2.350 X 1071 32.19 -752.2
34 | 6.891 X 10 22 |8.489 x 10712} -3.833 X 10711 23,19 -656.3
35 | 1.322%x 107 1 [1.461 % 1071 | -6.254 % 10722 10.51 -573,8
25 |2.174 x 102 |2.705 x 107 | -1.020 X 107 24.39 -569.1
57 | 4582 % 10721 | 4,916 X 107 ** | -1.665 X 107° 7.29 -463.3
23 | 8.928 x 10721 ]9.222 x 10711 | -2.718 X 1071° 3,29 -404.4
29 | 1.756 X 10720 |1.794 x 1070 | -4.448 x 1077 2.19 -353.4
40 |3.494 % 1071° {3,470 X 10 19| -7.298 X 1072° -0.68 -308.9
41 |6.011% 1072 | 6.909 x 10720 | -1.203 X 107° 14.94 -300.2
22 | 1.347%x 1072 }1.403x 107° | -1.998 X 10°° 4.15 -248.3
43 | 2.868% 1072 |2.941 % 107 |-3.356% 107° 2.53 -217.0
12 la.383x 1072 |6.438 %X 107° |-5.738 X 10°° 0.78 -189.8
45 |1.525 x 107® |1.507 x 107® | -1.008 x 107° -1.19 -166.1
46 13,728 % 107® [3.936 % 107® |-1.857%'107° 5.56 ~149.8
27 11.218% 1077 |1.255 % 1077 | -3.709 X 107 3708 -130,5
18 le.352 x 1077 |6.794 x 1077 | -9.097 X 107° 6.97 ~114.3
19 |5.205% 107® |5.406 X 1078 |-1.876 X 107" 3.87 -103.6
=0 11.374% 107 |{1.396x 107% | 1.549 X 107* 1.56 12.7
51 l4.832% 10°® |4.646 X 10°° 1,923 X 1077 -3.85 - 98.0
52 [1.176 X 107® }1.194 X 10°° 1.150 X 1077 1.57 - 90.2
53 16.007% 1077 |6.087 < 1077 | 8.473 X 107° 1.33 - 85.9
s 13.908% 1077 {3.954x 1077 | 7.194 %X 10°° 1,17 - 81.6
55 |2.961 % 1077 |2.928 x 1077 6.507 X 1078 -1.12 - 78.0
56 |2.000 % 1077 |2.340 x 1077 | 6.093 X 107° 16.98 - 69.5
57 |2.153% 1077 }1.987 X 1077 5.895 X 10 ° ~7.70 - 72.6
58 |1.462% 1677 |1.748 X 1077 5.786 X 10 ® 19.55 - 60.4
s9 11.769% 1077 |1.583.% 1077 | 5.758 X 10°° -10.53 - 67.5
60 |1.231% 1077 |1.474% 107 | 5.818 X 10°° 19.74 - 52.7
51 |1.550% 1077 |1.393%x 1077 | 5.909 x 10°° -10.21 - 81.9
62 |1.116 % 1077 |1.336 X 107”7 6.044 X 1078 19.74 - 45.8
63 |1.444 x 1077 |1.305%x 1077 | 6.252 x 10°° -9.62 - 56.7
64 |1.062x 1077 |1.275 % 1077 6.433 X 10 ° 20.08 - 39.4
33-64 |1.521 X 10°* }1.546 X 10 % 1.556 X 107% 1.60 2.25

GROUP e GYMEA % DIFFERENCE
RES.ADJUSTED | RES.REMOVED RES.ADJUSTED | RES.REMOVED
33 ] 7.579 X 10 *2 1 4.762 X 10713} 2,350 X 10”11 -37.17 -410.0
34 | 1.447 X 10 21} 1.325 x 1071 6,183 X 10722 - 8.42 -527.3
35 | 2.769 X 10711 2,786 X 10719 -1,244 x 1071° 0.62 -549.1
36 {4.943 X 10 2} 5,491 X 1071 2,264 X 1071° 11.07 -557.9
37 19.525 X 10711 1.041 x 10710 3,928 x 10" 1° 9.25 -512.4
38 11,845 X 1079 1.963 X 107 *°|-6.646 x 1071° 6.37 -460.2
39 {3,601 % 10 %9}3,757 X 107191-1.109 X 107° 4.33 -408.1
40 | 7.094 X 10719} 7,227 X 10719} -1.839 x 107° 1.87 -359.2
41 310X 1072 {1.414 % 10°2 1-3.042 X 107° 7.86 -332.2
42 |2.658 % 1072 |2.817x 107® {-5.041 X 10°° 5.98 -289.7
43 15,526 % 10 ° |5.757 X 1072 |-8.397 X 107° 4,19 -251.9
44 11.191 X 10°® |1.220 X 16 {-1,413 X 1078 2.36 -218.6
45 {2.717% 107® {2.727%x 1078 l.2.222'%x 107® 0.37 -189.1
46 16.445 X 1078 16.663 % 107 t-4,279 x 1078 3,37 -166.4
47 11.862 X 10 11.921X 1077 {-7.988 X 107® 3.18 -142.9
48 18.213%X 1077 |8.716 X 1077 {-1.708 X 1077 6.11 -120.8
49 16.026 X 10°°® |6.,278 X 10°® |-3.584 X 1077 3.35 -105.9
50 11.434X 107% }1.458 X 107% | 1.545X 10 ¢ 1.87 7.7
51 {1.483% 10 % 11.505X 10°* | 1.547 X 10°% 1.49 4.3
52 {1.494% 10 ¢ [1.517% 107* | 1.548 X 1074 1.50 3.6
53 }1,500 X 10 ¢ 1,523 X 107% | 1.549 X 10 * 1.49 3.2
54 {1.504 X 10 % ]1.527 X 107% [1.,550 X 10°¢ 1.49 3.0
55 }1.507 % 107* [1.530 X 10°% | 1.550 X 107* 1.49 2.9
56 11.510 X 107% |1.532 X 107% { 1.551 X 107¢ 1.49 2.7
57 11,512 %X 10°% |1.534x 107% |1.551% 10 ¢ 1.48 2.6
58 11.513 % 10 % }1.536x 10 % |1.552 % 10°¢ 1.49 2.6
59 ]1.515% 107% |1.537X 10 % {1.553 X 10 * 1.48 2.5
60 {1.516 % 10°% |1.540 x 107% [ 1.553 X 10°¢ 1.59 2.4
61 {1.518 X 107% |1.542 X 1074 }1.554 X 10~* 1.58 2.4
62 |1.519 X 10°% |1.543 x 107% }1.554 X 107 ¢ 1.59 2.3
63 |1.520 X 10 % |1.544 X 107% | 1.555 X 10" ¢ 1.58 2.3
64 11,521 x 107 §1.546 X 10°% }1.556 X 10 % 1.60 2.3




TABLE 21A: U235 COMPARISON OF REACTTION RATES. N=6 x 10 1°. T=0°K

GROUP REACTION RATRS

% DIFFERENCE

TABLE 21B: : ~ ‘ ik
ABLE 21B: U235 CAPTURE PROBABILITIES. N=6 x 10710, T=0%k

GROUP SYMEA
TS RES.ADJUSTED | RES.REMOVED RES .ADJUSTED | RES.REMOVED
33 | 3.500 X 10714 | 4.762 X 107 %*|-2.350 X 10713 32.64 ~754 .4
34 |6.867 % 10°%*]8.489 X 1071%|-3.833 x 1071 23.61 -658.2
35 | i.318%x 107 1.461 x 10 %%} -6.254 x 107 *° 10.89 -574.7
36 | 2.167% 10 *¥1{2.705 x 10 *3}-1.020 X 1072 24,82 -570.7
37 | 4.566 % 10713 | 4.916 x 107*3}-1.665 x 10712 7.65 -464.5
38 | 8.898 X 10" @[ 9.222 x 10 *3|-2,718 x 1072 3.64 -405.5
39 | 1.750 X 10 % | 1.794 X 10 *2|-4.448 x 10 *2 2.54 -354.2
40 |3.482 X 107*®|3.470 X 10 *?}-7.298 x 10" *2 ~0.33 ~309.6
41 |5.990 x 107 {6.909 x 10718|{-1.203 x 107** 15.34 -300.9
42 11,343 % 10" %% 11,403 X 107tt|-1.998 x 10”1 4,51 -248.8
43 12,858 X 10 *1|2.941 x 10 **}|-3.356 x 10”11 2.88 -217.4
44 {6,367 X 10 1% |6.438 X 107*Y|-5,738 X 10" ** 1.12 -190.1
45 11.520 X 107*° [ 1.507 X 1071?{-1.008 x 1071° -0.85 -166.3
46 13,716 X 1071 13,936 x 1071°|-1.857 x 1072° 5.92 -150.0
47 |1.239%X 10 ° J1.255 % 107° |-3,709 x 107° 1.30 -129.,9
48 |6.494 X 107° 16,794 X 1072 [-9.097 x 107 1° 4,62 -114.,0
49 15.168% 10 © |5.406 % 108 l-1.876 x 107° 4.61 -103.6
50 {1.372% 10°°® |1.397 < 1¢7® | 1.550 x 107 1.80 13.0
51 {4.816%X 108 |4.647%X 1078 | 1.924 % 107° -3.52 - 96.0
52 [1.172X 107® {1,194 %X 10™® | 1.115 % 107° 1.91 - 9.5
55 15.988 X 10°° [6.088 X 1072 | 8,475 X 107 1° 1.67 - 85.8
54 [3.,988X 1072 |3.954 x 1072 | 7.195 X 107 1° -0.85 - 82.0
55 [2.859 % 10°° ]2.928 X 1072 | 6.508 X 10 1° 2.42 - 77,2
56 [2.293 X 107° 12,340 X 102 | 6,094 X 107 *° 2.05 - 73.4
57 (2.147%X 1072 |1.988 x 107° | 5.896 x 10710 -7.43 - 72.5
58 11.456% 10°° |1.748X 107° | 5,786 x 1071° 20.05 - 80.3
59 |1.764% 107 |1.538 x 107 | 5.759 X 10-1° -12.81 - 67.4
60 {1.227X 10 ° {1.474% 107® | 5,819 % 1071° 20,15 - 52.6
61 {1.547x 10 ° [1.393 % 107® | 5.909 x 1071° - 9.96 - 61.8
62 |1.112 % 107° |1.337 X 107® | 6.045 x 107 1° 20.19 - 45.6
63 {1.440 X 1070 |1.305x 107® | g.253 x 10720 - 9.35 - 56.6
64 11.059% 107° |..275% 10™° | 6.4724 x 10710 20.43 - 39.2
33-64 {1.519 % 10 ¢ |1.545 X 107® | 1.557 X 1076 1.74 2.50

B f
CAPTURE PROBABILITY
GROUP N CYMER % DIFFERENCE
RES.ADJUSTED | RES.REMOVED RES.ADJUSTED | RES.REMOVED

35 1'7.553 X 107 ] 4,762 X 1073 | .2.350 X 10" 13 -36.95 ~411.1
54 1 1.442X 107 11,325 x 10728 | _g.183 x 10723 - 8.11 -528“8
35 12,760 % 10"13 2.786 X 10 18| -1.244 x 10722 0.96 -550.7
56 [ 4.927 % 1077 5,491 x 1072 | 2 264 x 10712 11.45 -559a5
37 19.493 X 107*% | 1,041 x 10712 | _3.928 x 10712 9.63 -513.8
58 11.839X 107*% 1 1.963x 10722 | _6.646 x i0"12 6.73 —46164
39 1 3.589X 107*% (3,757 x 107 | -1,109 x 10°% 4.69 -409.1
40 17.070 % 107 *® | 7 227 % 10722 | .1 g39 x 10712 2.21 —360°i
4l 11,306 % 1071 11,414 X 10721 ) 3,042 X 10"12 8.23 -333:0
42 [ 2.649 %X 107111 2,817 x 107§ 15,041 x 107 6.34 -290.3
435 15.507 % 107 5,758 x 10721 { _g.397 x 10"11 4,55 -252.5
44 11.187 X 107191 1.220 x 1071% | .1.413 x 10710 2,71 -219,0
45 2,708 X 107 [ 2,727 x 1071° | .2 422 x 10710 0.71 -189.4
46 16.423X 107*% 16,663 X 10720 | _4 279 x 10720 3,72 -166.6
47 11.881X 107 [1,921 x 107 | _7,988 x 10°10 2.13 -142.,5
48 18.375%X 107° (8,716 X 10™® | -1.708 x T0° 4,06 -120 .4
49 16.006 X 10°® 16,278 % 107 |:3.584 x 107° 4,53 ~-106.0
50 11.432% 107° [1.460 X 107 | 1.546 X 10" 1.91 8.0
51 [1.480X 10°° |1.506 X 16™® | 1,548 x 107° 1.74 4.6
52 |1,492X 10°® |1.518% 1078 1.549 X 1078 1.74 3.8
55 |1498X 107% 11.524x 10°® | 1,550 X 1078 1.74 3.5
54 |1.502X 10°°® |1.528 % 1076 1,551 X 107® 1.7% 3.3
55 [1.508 X 10™® {1,531X 107 | 7 552 X 107 1.73 3.1
56 11.507X 10°® |1.533x 1076 1.552 X 1078 1.73 2.9
57 11.509% 107® 11,535x 107 | 1,553 x 1078 1.72 2.9
58 11,511 X 10 ¢ |1.537x% 107€ 1.553 x 106 1.74 2.8
59 11.513X 10°® [1.539% 1076 1.554 X 107€ 1,72 2.7
60 [1.514 X 10°® |1,540 x 107¢ 1.555 X 107° 1.74 2.7
61 11.,515X 107° | 1.54%¥ x 10" | 1.555 x 107 1,73 2.6
62 |1.516X 107° 11,543 X 107® | 1.556 x 1076 1.74 2.6
65 11.518 % 107° |1.544 x 107 | 1.556'% 10°% 1.73 2,5
64 11.519X 107® [1.545% 10 ® | 1.557 x 1076 1.74 2.5




U235 INTEGRATED REACTION RATES (2.05 TO 583eV)

TABLE 22:
[% PEAS IS QUOTED ERROR IN J-FUNCTION]

Vs PEAS 'USRA " 'USRR' % PEAS %2 RA | % RR: |
6 X 1072 10.7894738 0.8056467 - ~5.3% 1073} 2.0 -
6 X 0% |0.3487907 0.3184577 - ~4.9 X 107% -8.7 -
6X 1075 {9.589167'X 1072} 9,074810 X 102 8,755221 X 1072 | -4.9%X 107°] 5.4 | -8.7
6X 1078 11,2418680 X 10 2| 1,424917 x 10 211,427324 X 1072 { -4.6 x 10 2| 0.4 | 0.7
6% 1077 11,507989 X 10723 ] 1.532086 X 10 211.529194 X 10°° | -4.9%X 10°°| 1.6 | 1.4
6X 1078 [1.521299 X 10 %} 1.545564 X 10 %'|1.555570 X 10°% | -5.5Xx 107°| 1.6 2.3
6 X 10 % 1,518937 X 1078} 1.545402 x 1078 [1.556972 X 10 © | -4.9x 107°{ 1.7 2.5

TABLE 23: COMPARISON OF FITS TO PEAS FOR U235
CONC. | TEMP. | PERCENTAGE ERROR IN RESONANCE GROUP X< BACKGROUND

R.A. . R.R. R.A. R.R.
6X 20721 0°K -6.58% -6.0% 1,79 X 207% | 5.1°
6x 10°°] 0°K 0.35% 11.6% 1,71 % 207% {1 5,15
ex 1077 0°K 1.64% 11.8% 2,11 x 1077 | 5.15
6xX 1071 0%k 1.56% 12.7% 1.87 X 1078 |5 46
6 X 10'1’4; 0°K 1.80% 13.0% 1.82 X 1072 | 5.15
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FIGURE 1. PERCENTAGE ERROR IN CUMULATIVE REACTION RATES (GYMEA v. PEAS)
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