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A set of group constants was produced from the preliminary

version of JNDC evaluated data for the 28 important nuclides,

and vafious tests were performed to confirm the reliability of

the set.

The resonance structure was neglected in this preliminary

version and the statictical model was applied down to 100 eV.

In spite of this rough treatment the error was found to be

reasonably small for the lumped cross sections. Various problems

concerning the lumped cross sections were examined. The lumped

capture cross section increases about 5% during the burn-up

from 30 days to 300 days. The release of gaseous FP nuclides

might decrease the cross section by 101. The effect of con-

centration change due to neutron capture transformation was

found to be negligible.

The JNDC group constants were compared with the group con-

stants based on the Cook's evaluation. The one-group JNDC

capture cross section is. about 25t larger than the Cook's cross

section. The difference of 251 in the FP group constants causes

the uncertainty of lOt in the reactivity life, of 0.6$ in the

effective multiplication factor and of 104 in the sodium voiil

coefficient for the large fast reactor.

The JNDC group constants were checked by the use of integral

measurements performed at RCN. The reactivity worths of 1-1'

mixtures and some separated isotopes were calculated with the

JNDC set and compared with the experimental values. The agree-

ments were fairly well.

* l;uji Electric Co., Ltd.



but also on the concentration of each nuclide. The approxima-

tions adopted in calculating the concentrations are discussed

in section 5.

The uncertainty of the evaluated FP cross sections is

considerably large, since most of FP nuclides are radioactive

and the experimental data are scarce. The data evaluated by

JNDC are fairly different from those by Cook. The difference

of the lumped capture cross section is more than 25% between

those generated from JNDC data and Cook's data, when collapsed

to one group with neutron spectrum of a typical fast reactor.

The effects of this difference were examined on ke££» burn-up

life, reactivity worth and sodium void coefficient. The de-

tailed discusion was given in Ref. 5, and only the results are

described in section 6.

The choice of 28 important nuclides were based on the

fact that these nuclides take more than 801 of total capture

by fission products. The contribution of each nuclide to the

total capture is discussed in section 7, and the secondly

important nuclides are selected.

The JNDC group constants were checked with the integral

measurements performed at STEK facility in RCN, Petten, the

Netherlands. » » » J The reactivity worths were calculated

with the JNDC group constants for three FP mixtures and for

some separated isotopes. The results are compared with the

experimental values in Section 8.
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2. Preliminary Version of JNDC FP Evaluated Data1-*

At the first stage of evaluation, the following 28 nuclides

were selected as the most important nuclides;

Sr-90, Zr-93, Mo-95, Mo-97, Tc-99,

Ru-101, Ru-102, Rh-103, Ru-104, Pd-105,

Ru-106, Pd-107, Ag-109, 1-129, Xe-131,

Cs-133, Cs-135, Cs-137, Nd-143, Ce-144,

Nd-144, Nd-145, Pm-147, Sm-147, Sm-149,

Sm-151, Eu-153, Eu-155.

These nuclides were selected, with a preliminary study, so as

to cover 801 of total capture by FP nuclides in the equilibrium

core of a typical fast reactor.

The reaction types evaluated are the total, elastic

scattering, inelastic scattering and radiative capture cross

sections and the angular distribution of elastic scattering.

The energy range is limited between 100 eV and 15 MeV. No

evaluation of the resolved resonance parameters was per-

formed for the preliminary version. The spherical optical

model and the statistical model were applied tô  the full

energy range. It may sound rather rough, but the error due

to the statistical fluctuation is reasonably small for the

lumped capture cross section as discussed in section 4. More

sophisticated models are adopted and the resonance structure

is taken into account in the evaluation of the revised version.

- 3 -
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3. Production of Group Constants

The group constants of JAERI-Fast set type were produced

with the PROF-GROUCH-G ' code. The same assumptions are

adopted as in the production of the FP group constants from

the Cook's evaluated data.

The weighting flux is assumed to be 1/E spectrum below 1

MeV and to be fission spectrum above 1 MeV. The fission

spectrum is assumed as:

4>(E) = AQ exp (-E/Â  sinh /A^E ,

where AQ, Ax and A2 are 4.84xlO"
7, lxlO6 eV and 2xlO"6 eV"1

respectively, and energy is in eV unit. The angular distribu-

tion of elastic scattering was not processed, and the isotropic

scattering in the center of mass system was assumed. As for

the inelastic scattering matrix, the energy distribution was

determined with the evaporation model as :

E
F(E) dE = 5- exp (-E/T) dE.

* The energy distributions in the inelastic scattering

were evaluated by JNDC and are given in Ref. 2. In

the present work, however, these values were not used.

We used the evaporation model with which the Cook's

data were processed.

- 4 -
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The same nuclear temperature (T) was taken for all the nuclides

and was determined to be 0.638 MeV with averaging the values

recommended by Gilbert and Cameron '.

JNDC did not provide the data below 100 eV. Then the

Cook's data are adopted in this energy range.

The group constants of an individual FP nuclide are

generally lumped to those of a few pseudo FP nuclides by using

the concentration of each nuclide as the weighting factor.

121The concentrations were calculated with the FP-S code J which

solves the beta-decay chain with Bateman's equation. The

transfer from one beta-decay chain to another chain by neutron

capture is neglected in this code. The fission yield data were

taken from the compilation by Meek and Rider ' . As the number

of nuclides evaluated by JNDC is not enough for production of

the lumped cross section, the Cook's group constants are

supplementarily used for the other 164 nuclides. In the follow-

ing discussion, "the JNDC lumped group constants" means the

constants lumped with the JNDC group constants for 28 nuclides

and the Cook's constants for 164 nuclides.

Three types of the lumped group constants were produced.

235
They correspond to the fission products due to U fission

239with thermal neutrons, to Pu fission with thermal neutrons

238and to U fission with fission spectrum neutrons. The

lumped group constants varies in the course of burn-up because

of the change of the concentration of each nuclide. Therefore

we calculated them for burn-up of 1, 30, 60, 180, 360 and 720

days.

- 5 -
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The multi-group cross sections of the 28 nuclides are

tabulated in Appendix 1, the JNDC lumped group constants for

burn-up of 360 days in Appendix 2 and the inelastic scatter-

ing matrices in Appendix 3.

- 6 -
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4. Statistical Error of Lumped Group Cross Section

In evaluating the 28 important nuclides, the statistical

model was applied down to 100 eV. It may sound rather rough,

as the resonance structure cannot be neglected in the energy

range below a few keV. Then it is necessary to estimate the

uncertanity of the group cross sections caused by neglecting

the resonance structure.

The expectation and the variance are expressed as Eqs.(l)

and (2) for the cross section of reaction x averaged over energy

range AE,

a.
2 *i V „ /M \/Fn Fx \

x
* T aAE J; gJ

V a r C ° x > " I A E / ^ g J 2
/ J

\ 2 , 2 , 2
J \ - /N-, ^Jir/ \ Jir/

where JIT is the spin-parity, N j n the number of levels of JH

state in AE, and the other notations are of common usage. The

bracket < > denotes the mean value over the statistical dis-

tribution.

If Nj n is large enough, Nj^/AE is approximately put as

l/DJn, where DJn is the average level spacing of jn state.

The variance can be expressed analytically in this case. It

is difficult, however, to obtain the variance analytically, if

the fluctuation of N,- must be considered. In the present

case, N,_ is not large enough for the lower energy group of

JAERI-Fast set. For example, the 17th group of 25 group

structure covers the energy range from 100 to 215 eV, and the

- 7 -



JAERI-M 6001

mean level spacing is more than a few keV for some FP nuclides.

Hence the Monte Carlo method was used for the nuclides with

large level spacing.

The statistical fluctuation of the average cross section

is independent for each nuclide. Hence the expectation and

the variance of the lumped cross section are given as

ax - L }t aj (3)

(Jfj) 2 Var (<£ , (4)

where the suffix i represents the nuclide and Mi the concentra-

tion. As ^; is much smaller than unity, the variance decreases

by lumping.

The expectations and the variances were calculated for the

28 nuclides. They are given in Table 1 as the ratio of standard

deviation to expectation for some nuclides as well as those of

the lumped cross sections. The ratio reaches a factor of 10

it the 17th group (100 eV-215 eV) for Sr-90. After lumping,

however, the ratio is about 10% for capture and 70% for elastic

scattering. It can be concluded that the uncertainty caused

by neglecting the resonance structure is reasonably small for

the lumped capture cross section considering the uncertainty

of the experimental data of the resonance parameters themselves.

- 8 -
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5. Problems Concerning Lumping

As mentioned in the previous section, the errors become

small with lumping. The lumped cross section has, however,

another source of errors, i.e., the errors caused by the

uncertainty of the concentration of each nuclide. This problem

is discussed in this section.

5.1 Errors due to Uncertainty of Fission Yield

The concentration of each FP nuclide depends directly on

its fission yield data whose uncertainties are yet fairly large.

JNDC did not evaluate the yield data, but used the evaluation

by Meek and Rider. Meek and Rider evaluated the fission yield

data twice ' * , and these two versions are fairly different

from each other. Here we examine the effect of the uncertainties

of the yield, by comparing the results calculated with the

old and new versions.

The difference of the cross sections are shown in Table

2 for various burn-up stages. The effect on the capture cross

239
section is predominant (2% for thermal fission of Pu, II

for thermal fission of 2 3 5U and 1% for fast fission of 2 3 8 U ) .

The effects on the other cross sections are small.

It should be noted, however, that both of these two yield

data were evaluated by the same evaluators. Hence the discre-

pancies among the other evaluations might be larger and therefore

the uncertainty of the lumped cross sections is expected to be

a little larger.

- 9 -
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5.2 Burn-up Dependence of Lumped Cross Section

The lumped cross section varies through burn-up accompanied

with the change of the concentration of each nuclide, as the

microscopic cross sections of isobars are different. This makes

the treatment of the FP group constants difficult. The burn-up

dependence is caused mainly by several beta-decay chains. The

change of the lumped capture cross section is about 51 for

burn up from 30 days to 300 days. Hence the problem of time

dependence may not be severe, considering the errors from other

origins.

5.3 FP Gas Release from Fuel

In the calculation of concentration it is assumed that

all the FP nuclides stay in the fuel. Some of gaseous fission

products are, however, released to the prenum in the power

reactor. This reduces the number densities of FP nuclides and

thus affects the lumped cross sections.

It is not easy to estimate the amount of released FP

nuclides, as this behavior is not a simple diffusion. We simply

assumed that 100% of the rare gas nuclei and 50% of halogen

and alkali metal nuclei were lost from the core. The detailed

discussion is given in Ref. 5. With this assumption, the

lumped capture cross sections are reduced by about 10%.

-l 0-
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5.4 Effect of Concentration Change due to Neutron Capture

As described in section 3, the transfer from one beta-

decay chain to another is neglected in calculating the concen-

tration of each FP nuclide. It was tested by Tasaka whether

this assumption is valid or not under irradiation by high

neutron flux.
121

The FP-S code } was modified so as to treat the capture

reaction during burn-up for 63 FP nuclides, which provide more

than 90% of total capture. The calculation was performed for

a typical 1000 MWe commercial fast reactor with using the

Cook's group constants. The changes of the lumped one group

capture cross section are tabulated in Table 3 for various flux

and for various burn-up time.

The lumped capture cross section decreases, if the capture

transformation is taken into account. This is reasonable,

because odd-A nuclides with large capture cross section

mainly capture neutrons and then change to even-A nuclides

whose capture cross section is much smaller. The effect

is, however, small (less than II under most of reasonable

conditions). More than 60% of the change is caused by the

neutron capture by Ru-101. It was found that the change of

the lumped one-group capture cross section could be appro-

ximately expressed in this case as

= -2.0 x 10"25 x L dt, (5)
J

-l l -
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where a (<J>) is calculated with taking account of capture trans

formation under irradiation by flux <)> and ^(0) with neglect-

ing it.

As a conclusion, the effect of concentration change

due to neutron capture is negligible.

- 1 2 -
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6. Effects of Uncertainties of FP Group Constants on Fast

Reactor Calculations

The most portion of uncertainty of the lumped group

constants is attributed to that of cross section of the indi-

vidual nuclide, though we discussed various other origins in

the previous section. To understand the disagreements among

various evaluated data, the JNDC and the Cook's capture cross

sections are lumped with the same concentrations and they are

compared in Fig. 1. The JNDC capture cross section is 251

larger than the Cook's cross section when collapsed to one

group with the spectrum of a typical fast reactor.

The effects of the uncertainties of FP group constants

were examined by comparing various reactor characteristics

calculated with the two sets for two typical fast reactors; a

300 MW (e) prototype reactor and a 1500 MW (e) commercial

reactor. The detailed discussion is given in Ref. 5, and

only the results are briefly described here.

6.1 Burn-up Characteristics

The reactivity life calculated with the JNDC constants

is 101 shorter than that with the Cook's constants for both

reactors. Neither breeding ratio nor peaking factor is

much affected.

-1 3 -
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6.2 Criticality of Equilibrium Core

The effective multiplication factor calculated with the

JNDC constants is 0.6% less reactive. In order to compensate

this difference, the outer core volume must be increased by

3.5% or the Pu enrichment of fuels by 1.4%.

6.3 Sodium void coefficient

The sodium void coefficient calculated with the JNDC con-

stants is 11% larger for the 1500 MW (e) reactor when all the

amount of sodium are removed from the core.

- 1 4 -
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7. Selection of the Secondly Important Nuclides

The contribution of the 28 nuclides to the total capture

was calculated in order to confirm that these 28 nuclides are

really important. The results are given in Tables 4.1 to 4.3

for burn up of 360 days. The contributions of the 28 important

nuclides, which bear a mark *, are calculated with the JNDC

constants and the contributions of the other nuclides with

the Cook's constants.

It is verified that the 28 nuclides provide more than 80%

of total capture for any type of fission, though some of the

28 nuclides was found not very important for capture contribu-

tion. The secondly important nuclides are chosen from these

tables as follows:

Br-81, Kr-83, Rb-85, Rb-87

Zr-91, Zr-92, Zr-94, Zr-95

Zr-96, Nb-95, Mo-98, Mo-100

Ru-103, Pd-106, Pd-108, 1-127

Xe-132, Xe-134, Ba-140, La-139

Ce-140, Ce-141, Ce-142, Pr-141

Pr-143, Nd-146, Nd-147, Nd-143

Sm-150, Sm-152.

The evaluation for these nuclides are now under preparation.

Adding these 30 nuclides to the 28 nuclides, more than 95%

of total capture are covered.

- 1 5 -
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8. Test of FP Group Constants with Integral Data

There remains considerable ambiguity in the evaluated FP

cross sections, since most of FP nuclides are radioactive and

therefore the experimental data are scarce. Hence it is not

easy to say which set of evaluated data is most reliable, in

spite of the fact that the difference between the JNDC and

the Cook's constants is more than 25%.

On the other hand, the central reactivity worths of the

FP mixtures and of some FP isotopes were measured at four

different STEK cores in Petten, the Netherlands. The detailed

descriptions of the experiments are given in Ref. 6 and 7.

The preliminary results of the experiments were already

6 7 8 9")published. ' ' ' J Hence it seems very helpful to perform

the benchmark test using various FP group constants, in order

to select a better data set.

8.1 Mixture of Fission Products

The central reactivity worths were measured at 4 STEK

cores for two irradiated FP mixture samples; HFR-101 (with a

burn-up of 60% FIMA) and HFR-102 (with 30% FIMA), and a mock-

up sample (KFK-sample). The experimental values were reported

in Ref. 6 and 7 with the calculated ones with the RCN-set '.

* The fluxes and the adjoint fluxes of STEK cores are

still noted to be preliminary.

-1 6-
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The reactivity worths due to capture were calculated with the

JNDC constants set and the Cook's set, using the number den-

sities and the normalized product of flux and adjoint flux

given in Ref. 7.

The calculated results are compared in Table 5 with the

experimental values. The ratios of calculated value to experi-

mental one are illustrated in Fig. 2. The followings can be

pointed out from this comparison:

1) The JNDC set overestimates the reactivities by 10%

for the HFR-101 sample, while the RCN and the Cook's

sets underestimate them by 101.

2) The results with the JNDC set agree very well with the

experimental values of the HFR-102 sample, while the

RCN and the Cook's sets give 20% of underestimation.

3) The results with the JNDC and the Cook's sets depend

on the core for the KFK-sample, while the results

with the RCN set do not.

4) The Cook's set always underestimates the reactivity.

It may be said from the above observations that the capture

cross sections of the Cook's set are too small. But it is not

clear why one set gives good results for a sample and it does

not for another sample, and why such a strong core dependence

appears when calculated with the JNDC and the Cook's sets for

the KFK sample. It is difficult to say which set is most

reliable from the integral measurements of fission product

mixtures.

-1 7-
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8.2 Pseudo FP Nuclides

Some integral quantities of pseudo-fission product mix-

tures were calculated by RCN for SNR-300 with different cross

section sets and are given in Ref. 7. Hence the same quantities

were calculated with the JNDC set and the Cook's set and are

compared with the values calculated by RCN in Table 6. The

concentrations for these pseudo-fission product mixtures are

given in Ref. 7 with the flux and the adjoint flux of SNR-300.

The Cook's set and the Australian set in Table 6 are based on

the same evaluated data and the difference between them might

be caused by the different weighting flux used in producing

the group cross sections.

It is evident from these comparisons that the JNDC set

has larger capture cross section than the other sets. It

should be noted, however, that the capture cross section of

the revised JNDC set will be a little lower, because the

Porter-Thomas fluctuation will be taken into account.

8.3 Reactivity Worths of FP isotopes

It is rather difficult to discuss the reliability of the

cross section set from the integral data of the mixture, as

the mixture is composed of so many isotopes. Hence the in-

tegral data for the separated isotopes seems more helpful.

The reactivity worths of 57 isotope samples were also

measured at STEK cores, and the preliminary results were al-

ready published in Refs. 8 and 9. The correction of self-

shielding effect is difficult in these experiments, and the

results in Refs. 8 and 9 are noted to be preliminary. It is,

-18-
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*

however, worthwhile to check our set with these integral data .

The results reported in Refs. 8 and 9 are the total reactivity

worths. The flux and the adjoint flux are independently re-

quired in order to calculate the reactivity worths due to

elastic and inelastic scattering. They were informed as a

private communication ^ but must be considered as preliminary

ones.

The calculated reactivities with the JNDC set are compared

with the experimental data in Table 7. The result with the

Cook's set are given in Appendix 4. The followings can be

said from Table 7:

1) The calculated values with the JNDC set are a

little larger than the experimental ones for

Mo-95, Mo-97, Ru-101, Cs-133, Nd-143,

Nd-145, Pm-147, Sm-147, Eu-153 (category 1).

2) The calculated values are a little smaller for

Tc-99, Rh-103, Pd-105, Pd-107, Ag-109,

Sm-149 (category 2).

* The reactivity worths for other nuclides were also

measured. The calculation was also performed for B

235and U using the JABRI-Fast set, in order to confirm

that there are no systematic errors in the measurements

at STEK. The calculated results agree very well with

the experimental ones for these cases.

-1 9-
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3) The calculated values are much larger than the ex-

perimental ones for

Ru-102, Ru-104, 1-129, Nd-144 (category 3).

4) The calculated values are much smaller for

Sm-151 (category 4).

5) ' The core dependence of the calculated values does not

agree at all with the experimental ones for

Zr-93, Cs-135 (category 5).

It can be said that the agreement is satisfactory for

the nuclides of categories 1 and 2. The tendency of these

slight disagreements is taken into account in the revision

work for these nuclides so as to improve the agreement.

The disagreement for the nuclides of category 3 may be

partly explained with our rough treatment of inelastic scatter-

ing. The adjoint flux of STEK decreases with increasing energy.

Hence the contribution of the inelastic scattering is fairly

large; the reactivity (Ap/p) due to inelastic scattering is

from 0.02 to 0.08. Our inelastic scattering matrix is calcu-

lated, however, rather roughly using the simple evaporation

model as described in section 3. This might cause considerable

errors for the nuclides of category 3, whose capture component

is relatively small. But the results calculated with the

Cook's constants are also larger except for 1-129.

As for Sm-151, the JNDC evaluated curve is much lower

than the other evaluated data. The results with the Cook's

set is, however, much smaller than the experimental values.

-20 -
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The disagreement of the core dependence for the nuclides of

category 5 is not understandable. As a conclusion, the dis-

agreement for the nuclides of categories 3, 4 and 5 seems too

large to be explained as due to the error of the nuclear data,

It should be noted that these comparisons were performed

with the preliminary experimental data and that the fluxes

and the adjoint fluxes used in calculation were also prelimi-

nary. The tendency will be changed, if the flux and the

adjoint fluxes are changed. Therefore it seems dangerous to

make any adjustment of the group constants with these com-,

parisons.

-21-
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9. Conclusion

A set of group constants was generated based on the pre-

liminary version of JNDC evaluated data for the 28 important

FP nuclides, and various tests were performed to confirm their

reliability. The followings can be pointed out as conclusions.

The errors caused by neglecting the resonance structure

are proved to be reasonably small for the lumped cross sections,

though they are very large for the cross sections of the indi-

vidual nuclides at the low energy groups.

The assumptions adopted in calculating the concentrations

of FP nuclides are examined. The change of the lumped cross

section is about 5% during the burn-up from 30 days to 300

days. The release of gaseus FP nuclides might decrease the

lumped capture cross section by 10%. The effect of concentra-

tion change due to neutron capture transformation is very

weak in the normal condition of fast reactors.

The one-group JNDC capture cross section is about 25%

larger than the Cook's cross section. The uncentainty of 251

in the FP group constants causes the uncertainty of 101 in

the reactivity life, of 0.61 in the effective multiplication

factor and of 10% in the sodium void coefficient for the large

fast reactor.

The JNDC group constants and the Cook's constants were

checked by the integral measurements performed at RCN. It

is difficult to say which set is more reliable from the

integral check of the FP mixtures, as the number of composed

nuclides are so large. As for the integral check for the

-2 2-
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separated isotopes, the JNDC set gives fairly good agreement

for most of nuclides. For some nuclides, however, the calcu-

lated results do not agree at all with the measured ones.

This point should be further investigated.

Acknowledgment

The authers thank to the member of FP Reactor Constants

Working Group and of FP Nuclear Data Working Group of JNDC

for their helpful discussion. They also wish to thank to

Dr. Dragt in RCN, Petten for sending us a lot of invaluable

information about the experiments at STEK.

-2 3-



JAERHtf 6 0 0 1

References

1) JNDC; Evaluation of Fission Product Nuclear Data for Fast

Reactor, JAERI-M-5752 (1974)

2) S. Katsuragi et al; JAERI-Fast Reactor Group Constants

Systems, JAERI-1195 and JAERI-1199 (1970)

3) J. L. Cook; Fission Product Cross Sections, AAEC/TM-549

(1969)

4) Y. Kikuchi, K. Tasaka, H. Nishimura, A. Hasegawa and

S. Katsuragi; Production of FP Group Constants for Fast

Reactors with Cook's evaluated Data, JAERI-M-5492 (1973)

5) Y. Kikuchi, I. Otake, K. Tasaka, H. Nishimura, A. Hasegawa

and S. Katsuragi; Group Constants set of Fission Products,

B-4, Proceedings of International Symposium on Physics

of Fast Reactors held at Tokyo, in October, 1973.

6) M. Bustraan et. al. ; Experiences with STEK: Derivation

of Fission Product Cross Sections and Their Improvement

by Statistical Adjustment Using Sample Reactivity Worths,

B-26, Proceedings of International Symposium on Physics

of Fast Reactors held at Tokyo, in October, 1973.

7) H. Gruppelaar et.al. ; RCN-1 Pseudo Fission-Product

Capture Group Cross Sections, RCN-205 (1974)

8) E. K. Hoekstra; Fast Reactor Programme, Second Quarter

1973, Progress Report. RCN-190 (1973)

-24-



JAERI-M 6001

9) E. K. Hoekstra; Fast Reactor Programme, Third Quarter 1973,

Progress Report. RCN-199 (1973)

10) T. Tone and S. Katsuragi; PROF-GROUCH-G, JAERI-1192 (1970)

11) A. Gilbert and A.G.W. Cameron; Can. J. Phys. 43_ (1965)

12) K. Tasaka and N. Sasamoto; FP-S, JAERI-1198 (1970)

13) M. E. Meek and B. F. Rider; Compilation of Fission Product

Yields, NEDO-12154 (1972)

14) M. E. Meek and B. F. Rider; APED-5398-A (1968)

15) G. Lautenbach; Calculated Neutron Absorption Cross Section

of 75 Fission Products, RCN-191 (1973)

16) J. Dragt, a Private Communication 1974.

17) L. P. Abagyan et al. ; Group Constants for Nuclear Reactor

Calculations, New York; Consultants Bureau, 1964.

-25-



to

I

20

10

o.a

io-

10

I T i 1 1 1 1 1 i i i i i 1 1 1 1 i i i i i 1 1 1 1 i i i i i 1 1 1 1 i r i i i 1 1 1

JNDC i)

COOK 4)

ABBN i7)

i 1111il i 1111i 1111 i 111nl j

10

10
- 1

Id1

10* 108 10* 10B 1

Fig. I . The lumped capture cross sections for burn-up of 360 days

>
w
fa

o
o



J A E R I - M 6 0 0 1

1.0

0.8

/ E JNDC R.CN

1.2

CooK

HFR -- 101

1.2

1.0

^ Q

K F K -

_ _ __

Sample _

STEK STEK STEK 5TEK
1000 2000 3000 4000

Fig. 2 The rafio of f"he calculated volue to the experimental

one for the reactivity worth of FP samples in various STEK cores.

- 2 7 -



90 95 137 140
Table 1 . Group Cross Sections and Standard Deviations of Sr, Mo, Cs and Ce

and Those of the Lumped Group Constants

to
oo

I

i Energy Range
(keV)

10- 4.65

4.65- 2.15

2.15 - 1.0

1.0- 0.465

0.465- 0.215

0.215- 0.1

CTc

CTS

<TC

Ts

(To

Ts

(To

<TS

0"c

^ S

9°Sr
F(b) U(r/?-*
0.076

9.20

0.127

9.91

0.206

11.55

0.299

14.08

0.411

17.18

0.690

22.78

0.63

0.78

1.10

1.50

1.70

2.78

2.94

4.53

4.28

8.79

7.16

10.4

9 5
 kAMo

<r('°)
1.10

7.66

1.54

7.78

2.33

8.26

3.89

8.86

5.97

9.32

9.96

9.89

0.075

0.066

0.133

0.124

0.231

0.262

0.421

0.525

0.761

0.902

1.25

1.46

137Cs

TCo)

0.093

13.45

0.148

17.49

0.243

24.48

0.455

35.36

0.784

48.17

0.162

69.84

0.18

0.42

0.30

0.73

0.60

1.30

1.08

2.02

1.83

2.99

2.70

3.80

144_
Ce

0.185

19.00

0.249

25.67

0.396

37.05

0.803

54.62

1.46

75.28

3.08

110.1

ACT/5-*

0.18

0.46

0.28

0.76

0.51

1.25

0.97

1.90

1.62

3.03

2.84

4.29

Lump

1.43

9.60

2.04

11.3

3.33

14.0

5.96

17.9

9.52

22.0

16.0

28.0

0.004

0.050

0.009

0.091

0.020

0.176

0.034

0.293

0.058

0.518

0.095

0.683

SO

i
o
o

Standard deviations are given as ratios to the group cross sections.
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Table 2 . Effect of Yield Data on Lumped Cross Sections,

Collapsed with Flux of 1500 MW (e) Fast Reactor

239,
Pu ( Thermal Neutron Fission )

Burn - Up

(days)

1

30

720

*
Relative Error ( % )

Total . Elastic Inelastic

-0.016 -0.11

0.033 | - 0.066

0.069 j - 0.028

I.I

0.85

0.78

Capture

1.7

1.9

2.0

235U ( Thermal Neutron Fission )

Burn- Up

(days)

1

30

720

Relative Error ( % )

Total

0.059

0.070

0.065

Elastic

0.027

0.037

0.029

Inelastic

0.30

0.32

0.32

Capture

I.I

0.92

0.97

238
U ( Fission - Spectrum Neutron Fission )

Burn - Up

(days)

1

30

720

Relative Error ( % )

Total

0.002

0.15

0. 18

Elastic

-0.016

0.12

0.13

Inelastic

0.27

0.34

0.25

Capture

0.44

0.86

0.38

ir - (T: ) / 6V

Y ^ : calculated with the new version

U i : calculated with the old version

- 2 9 -
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Table 3 . Change of Capture Cross Section Caused by Neutron Capture Transformation

Tr

day

1

30

60

180

360

720

barn

0.3912

0.3954

0.3987

0.3986

0.4002

0.4016

4> _ = i o 1 4

4.844 x I0"6

5.l32x I0"5

1.021 x I0"4

3.110 x I0"4

6.276 x lO"4

l .276xlO"3

- tl(O) ) /

1.824 x I0"5

5.051 x I0"4

I.O27xlO"3

3.150 x lO"3

6.314 x IO~3

1.261 x I0"2

&c (o)

<t> i o 1 6

1.735 x I0"4

5.584 x I0"3

1 .1 1 9 x I0"2

3.245 x I0"2

6.013 x I0"2

1 .040 x 10"'

( <f> ) : with taking account of neutron capture

x transformation with flux w

Qc ( 0 ) '• without taking account of neutron capture

transformation

- 3 0 -



Table 4.1

NUCLlDF

1 RU101 *
2 CS133 *
3 PU101 *
4 TC J<» *
5 RH103 •

9 PDU>7 •
U< XE131 *
11 ND143 *
12 MO 97 *
13 ND145 *

15 AGIO4* *
16 EUlb3 *
17 I 12"* *
lb MO 95 *

20 SMl-jl *
21 MO 9R
22 ZR 93 *
23 PRU1
24
25
2o XEU2
27 RU1O3

29 SM147 •
30 SMl^P
31 ND148
32 LAI39

33 PDlOfi
34 EU155 *
35 ZR 96
3b I 127
37 ND146
3« CS137 *
39 CE144 *
40 CEU2
41 ZR 91

«f3 ND144 •
44 KR 83
45 XE134
46 NB V5
47 PR143
4tt ZN 95
49 CE140
50 CEl4l

JAERI-M 6 001

Contribution of Each FP Nuclide to Total

FP due to Pu-239 Fission, Collapsed with

of a Large Fast Reactor

Sl'.:~(.j C.ONCFJ'TRA ) l o r '

00 i , . f ' .»5J- ) l . -0 l
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Capture by

the Spectrum

i: • 1 (.-•••«>oE 0 1 .
t CO

CO
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01
1^393t 01

vJ.5f»41/-»fc OJ
b.4«.-0f>i)- o;j

i'.7J-'4 7r; oo
^.-J«;7^4t. 00

01
tL 01

U. 7b-At'Ot. 00

00
01
o j

00
00
00

t UO
00

U.145Q.3i: 00
: 0!
0?
00

00
01

00
O.9 7 35 3E-OI

G«9l'>70t.-01
0.44993L-01

00
OJ

0.13C75E. 00
U.45O36E 00
0.17995E-01
C. 1̂ 6451". 00
0«49>86E 00
U« 9^345*.-01
O.2JO21L-O1
U.13593L 00

0.16ofc.3F.-i,l

J« 5 7lo<)E-01.
0.3?t-.«:2E-uJ

L—./I
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0.A84/3E-G?

0»25l56«i-01
0.49876F.-O1

0'117J7f-01

0-72413E-01

U«23tJ82F-02
0-125U4E-O1
0.51H67E-01
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O
0

o l

u l

0.171 J.3F wl
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0.155HF. Jl
0 ' 1 4 6 / t L' -' 1

: J l
f u l
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O.bOl^7F Oo
0'5R4-'«iF -JO

^F CO

E 00
F 00
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0*32117E 00

00
00
00

0'231l9E JO
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0.17111E Ov
0'166'OE Oo

00

00
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0?
02
02
02
02
02
02
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55
5b
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56
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60
61
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64
65
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71
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77
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87
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96
97
98
99

100

lUCUD^
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29 U O
3u CE144 *
31 NDl'*6
32 CEU2
33 RU!Q3
34 i(R 83
35 ND144 •
36 CS137 •
37 P01J7 *
3b SM152
39 RB «5
40 SR 90 *
41 NB 9*>
42. PRU3
43 Z R 9*>
44 XE134
45 Ctl40
46 BR 8l
47 CF141
4b RB d7
49 ZR 94
50 ZR 92
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00
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01
00
00
00
00
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U.97358L-01
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0.10O43E 02
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01

E- ul-

u .
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Table 4 .2 . Contribution of Each FP Nuclide to Total Capture by

FP due to U-235 Fission, Collapsed with the Spectrum

of a Large Fast Reactor

NUCLIUE S1G-C CONCFNTRA. ION COMTR ihUT 1,0 N

1 CS133 *
2 RUlOl *
3 TC 99 •
4 PM147 •
5 ND143 *
6 CS133 •
7 ND145 *
tt SM149 *
9 MO 97 •

10 RH103 *
11 XE131 *•
12 ZR 93 •
13 MO 95 *
14 RU1C2 »
15 MO 98
16 PD105 *
17 PR141
13 MOlOO
19 1 129 •
20 SM151 *
21 EU153 *
22 SMH7 •
23 ZR 91
24 XE13-?
25 SMI5O
26 ND148
21 LA139 .̂5t»2f,7t.-0l o.'.'ih;

0 O 0 9 4 7 E 01
L O i
E u l
E >-il
E -'1

0 . 1 9 H 9 E »M

0 . 1 0 •»^... E:

/ JF.

O.5099H". 00
00
00 0'

01
.">i-. 0 0

u«l=>()04t 00

00
00

U.20O2IL-01
u.55i.41t 00

(J.lf>562t-ul
O.71»76t-ol

F '.'0

K D o

K •_o

r uti
."». 213 01 fI 00

o«i90.ir JU
0 . 1 5 3'. 7r; ,! t-.

J U

CUMULATIVE

0.10043t 02
0.190l5t 02
0.27346E 02
0«34260£ 02

02

0.VJ997L 02
02
02
02

02
0. O152t 02
0. 75f,2i.L 02
0. Hf>3^r. 32
0. f<)3(->4L 0.?

02
02

0.915

(I.8637-4L 0?
02
02
02
02
02
0<;
02
02

02

02
02

0»9588JL 02

02
02
02

C, W
02
0*
02
0̂

L 02
'- 02
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NUCLIDfc

5 1
52
53
54
55
5t>
57
56
59
60
6 1
62
63
6 4

65
6 6

67
68
69
70
7 1
72
73
74
75
7b
77
76
79
80
81
82
83
84
85
86
87
88
69
90
9 1
92
93
94
95
9 b

97
9 t i
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100

KR 8*
Y 91
BA140
I 127
N0147
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El) l55 #
Y 8"
RU1Q6 *
KR 8?
AGlO<» *
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SE 79
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SR 88
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CE143
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SF Y*
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SIG-G

0.7269.?E-01
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CONCENT FVA1 JON
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J * i47 t )^C~tJ3
0*427 7 61->- v.) 'i

CorJTRlBUTION

0 * 1 3 0 L ^ E ' U O

0*129C2E UC

0.12313E 00
0*120b /F uu-
0.11213E 00
0•903>5E~ul
O.o2o-i-4fc-ol
0. 7r.<}toE"Ul
0. 742<:5E-i'l
0* 71217t-01
0. 553^3B-l' i
0»*>2l*» 7 f - J i
Ot 4l7otT-i''l
0* 3(»0 7 ••»f-o L
0 * 3 H 6 o j F - u l
) * J ! ) '1 " / F — i • J_

0* 318J/F~Oi
it • JOSI jp-u l
'), ,-<93i 2tI-0x
0 . ?94i^p-(,i_

0*2 9 3 j l t - u l
u * k 2 4 a ^ r - ^ 1

u * 2 1 1 .'««F."Ol
C * If- 'T ' '3f:-vJl
i.;*l>604E--ul
0. .1 4>»*r.ff-_-.,J
3.14tV'+»if."».1 x
0 . l ^ i c t - E - O i
0 • 10 7 J •) F - 01
d.923 r i f " - J.->
^ • (599- (F-Cit
(1 . t* H'.!.}*> f"*-1/

0 • b 6 7 J ̂  p - u i.
0 . b 19 •„• ^ K - v <:
' j • 0 I J t /F-C,?.
'N 7741J r_ ( ,2
0* t»95 J ^F""1-1*-'
' ) . ^44^ HF-V/^ 1

0* '•>l /»u->t-o2
0 • a 1* 2»1 -i \:. - vj s

0* '•C3"> J t - ^ ' 2
0***5's j .^F~'V
IT • " 5 5:; 5 L - •.; 2
'.). ->G()"/?E""^
0 . 3 6 ? O ^ L - ' . ' ' :
'1 • 3 3 3 / <4 f. "•.!*.
;% • 3 0 ^ ' ** F •• \ • /'

w * 2 9 4 - ' / •"•"- -2
0 • t' f) 9 <: 7 l" - 1 - £

CUMULATI^

0.9842it
c!98f>55t
0 . 9 b ̂  7 6 1

• 0 t 9 8 7 9 9 1
0.^B911E
0.9900l t

0.990C3E
0. ^vll>^t
0.99236L
0.9«307E
0.V9363t
0 .9940^t

0* 99486L
0* 995^4f.
0 • ^ 9 !> fc u L
0 . 4>#542E
0* >962->t
0 . 9 9 6 5 21
1* * U U ^t V J 1.\/ t » r V * £ £.

0« V9711L.
0.9V?34t
0* w 7 5!'t-

0* 997rt9t
J . '^9804t
0. 49Ql1»t
0-. 99834t

0.9984th
0. 99 (P41
O.-)9s63fc

O.99vn.8Ut

0 . W j97 t
(1. V9905L
0. 9k)9l^._
0 • c> v Q 2 L t.

0. \*'Jv2t)f.
0.9V9:J1L.

() • > v 9 3 6 L
Q . ^ L, y i). 1 c

0 . 9 9 9 4 ^ 1 .
01 >j 9 0 5 ij t
0.9405^ £
0 . 99'^5Rt
0 • 9 9 9 61L
0 • 9996*>t
0 * 9 9 9 6 / c
( \ . ^ 0 9 j(,c

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
0*!

02
02
02
02
02
02
">?_

02
02
02
0/
02
02
02
o«;
o^
0?
02
02
02
02
02
02
02
02
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NUCLIDE

.1 RU101 •
2 CS133
3 TC 99
4 SM149
5 RH103
6 PM147
7 PD105
8 CS135
9 ND145

10 ND143
11 XE131
12 MO 97
13 RU102 *
14 EU153 •
15 MO 95 *
16 P0107 *
17 SM1«>1
18 ZR 93 *
19 MO 98
20 SMI5O
21 *UlO4 *
22 PRI4I
23 MOlOO
24 XE132
25 SM147 •
26 I 127
27 RU103
28 ND148
29 1 129 *
30 SM152
31 ZR 91
32 ND146
33 LA139
34 ZR 96
35 AG109 *
36 RU106 #
37 CE144 *
38 CS137 #
39 CE142

Table 4 .3 . Contribution of Each FP Nuclide to Total Capture by

FP due to U-238 Fission, Collapsed with the Spectrum

of a Large Fast Reactor

b CONCENTRATION CONTRIBUTION

41 EU155 *
42. KR 83
43 NB 95
44 XE134
45 ZR 9*>
46 PD106
47 PR143
48 CE140
*9 RB 85
50 CF141

0.98091E 00
0.84890t 00
U.76618E 00
0.25435t 01
0«8l745E 00
U.20220E 01
O.IOAQQE 01
0.47697F. 00
0«7l947E 00
U.53419E 00
0.6«('23E 00
0.4005JE 00
0.32724E 00
U.36594b 01
0.40c>43t 00
u.lOJ93f 01
0.14631E 01
0»2tl77t 00
0.18406E 00

00
00

0.16344L 00
J«12O13E 00
H.11548t 00
0.20086*. 01
J-56u68t 00
O.5O991E 00
o.?3«07E 00
0.7636SE 00

/ 00
00

0.562«>7E-0l

0.11291b 01
00

00
Ol
00
00

O.94345F-01
u.lhO17h 00
0.4«»936E. 00
O.2OU21L-O1

00
00

0.63698E-01
0.63044E-01
0»63436F.-01
0*182<f3£-01
O'53759E-O1
0-21666E-01
UO2052E-01
0«66467E~01
0O7274E-U1
0-42554E-01

0.593<34E-01
0.63699E-J1
0.40438E-02
J.340H5T-01
O.13O54E-O1
0'9lt>O3E-02
O'*3139E-'J1
0.602U0E-01

U»453H4E-ul
u.47lolE-,)l

l
O-28914E-O2
O'99O55E-»2
J.10119E-01
u 2 H 3 5 f : o l
0.fe330fei:--)2

0.2693.1 t-J2
U.20545F-01

0-11567E-02
O.41192E-C2

0.142C5F-01
LI.77750E-O2

JE 01
0.77655E 01
0«705^4C 01
0*b7329E 01
0*637b5E Ol

01
F. 01

U«460ulE 01
0O8912E 01
0.36071E 01
0.34945E °1
0.J4 510E 01
0.302H6E Ol

0.202.T3E ol
0«19663t 01
Q.1944/E 01

0.160T/E ul
0.133*BE 01

o l
o l

'J'oeOiiF 00
J.b42fi.jF. 00
y « e o 5 o i t 00
0.748*>oE 00
0.730u,'E 00
0.70l«tbE l ) c

'J.bl5h?F 00
0*518 ME 00

00
00

.'•'0
0 0

0.40115E 00
0.J08JJE 00

0.288J3E 00
O.27 7OJE t ) u

lE 00
•JO

O.iq6-^E **<}

0.19447E i'O
O.I8CM0F V.H)
0'1.7f . '»bE wo

I'I . 1 4 7 o 3 F '-' I'I

CUMULATIVE

tyi)
0.9066it 01
O.l6832t 02
0«23684c.
0«306l7L
0-36993fc
O«*335Ot
0-4tt229t

02
02
02
02
02
02
02
02
02
02
02
02
02

02
02
02
(U

0?
O.88351t 02

02
fe 02

0.(>u63t,t 02
0.9133ft 02

006720b
0.bO32 'b
0.63821K.

67?72fc
70297E
72444c
74467t
7643t>t

0«7838ub
0«80208H

O.t»3151t
0-3440'JL

02
02

0.9339S-C 02

0.942 37L 02
0,y4722t 02
0.95123c 02

O»9573ot 0?.

0/
02
02
02
0 2
02
0/

O-97977t. 02

0«

0 . •» 71 o 'J t
0.97346b
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NUCL1DE

51 SR 90 •
52 BR 81
53 P0108
54 SMl5*
55 ND147
56 BA140
57 ZR 9A
58 KR t)4
59 Y 91
60 ZR 92
61 RB 87
62 BA138
63 GDl55
64 60156
65 GD157
66 Y 89
67 INU.S
68 XE136
69 CDlll
70 KR 85
71 I 131
72 PM149
73 TE827
74 MO 99
75 CDH2
76 SE 79
77 SB121
78 TE128
79 CDH3
80 SB125
61 XE133
82 TB159
83 SN117
84 TF130
65 FU156
86 SR 88
87 SNH9
88 S3123
89 BA13"7

90 SR 89
91 KR 86
92 CD114
93 PDilO
94 6D158
95 PM151
96 SM153
97 HH105
98 SN118
99 S£ dO
100 CE143

SIG-G

O.28080E-O1
0.55041L 00
0«12572L 00
0»30664E 00
O»6232oE 00
0.212A9L 00
0,122q4E-0l
u»72692F.-01
O-5J568E-01
O.12331E.-01
O.33540t-Ul
U-74685L-02
0.1H5(J4[ . 0 l
o.4?8l6E 00
0,7ob05t 00
l'» 11^2oF.-Ol
0,5J')10L" 00
u. 3d39ftt;-0i>
0.2!>57i»£ UO
0,lJ3j)6t 00
O'if iblOt 00
0.12731E. 0]
(.'•2M9^8L 0(<
o«2flbl9t 00

u.42312t-00
0«44586t 00
u« 535A3£-01
U»30307t 00
u.lt^tollE 00
U-11437L 00
O.l7072t 01
0O1160L 00
<J> Rlrt|jlE.-Q?
0.1B410L 01 •
0.48b60L-02
U»2l7e»ot 00
0«33590t 00
'J«ll5t>9t 00
O.Ht»68E.-Ol
i). 5 394<)L-02
O-17273L 00

O « 3 5 O 7 j j K 0 0
0.12998E 01
0.16997E 01
0»2ti04E 00
u. l i :?7t 00

U-3+604L 00

JAERI-M 6001

CONCENTRATION

0-32387E-U1
0.15884E-0?
0* 64052E-02
0'24456E-02
O'11399F-U2
0- 30*v70E~O2
C51354E-01
0'84880E-o2
0*10*»55E-01
Q.39052E-01
0»14l45E-ul
0'5<»120E-01
O.23213E-O3
0.70l4lE-(j3
0 . 3 7 7 B 2 E - U ^
0. ?3o96E*-(il
0. 50l09F-(/3
J« 67472E~^;l
Li«^9728E~U3
u • -»-8C|5bE"*O^
vj- i l ^oOE^Op
U. 16656F-C3
<)• 73b96K""G3
O'71ti25F-O3

o!Jl050E-O3
0-374U6F-G3
0* 30948F.—02
O'34577E-U3
O.*b23?F_»O3
0' 13651F.-J2
0.87231t-o4 .
0«4007!)E-03
•J • 14t>75E~Ol
j - .'t4S34E -u ' i
0«16757t-ul
0* 3fi'>2f>E-03
O-23811E-O3
0*67267E-O3
0.62271E-u2
O-13b26fc"-Ol
0- t2'JlO£~u3
J.1.4l7oE-i.2
0* 1 Mfc f i f t 3
0. ^3307F."-'4
\j - 3 2 ̂  ̂  0 FJ—v. 4

0 • 1 9 01 v F" *" u **
0-36875fc-r3
J- U8lo7t- i .3
0- £51^6E> > 3

CONTRIBUTION

0-13196E 00
0.126bbE 00
0*1168*fE 00
0*108blE 00
OvlO3utiE 00 •
0-939H7E-U1
0-9l6CfcE-ol
0*tt9529E-Cl
0'812t>5E-Gl
0-698V4E-^l
0.68PJ9E-l.il
O*b4Ot>7E-Ul
0-504b9t-01
C.48665E-01
0*419vtE~01
( ) . 3 9 w 4 3 p" - C 1
0. 377Hjt*-Ol
0. 37592F~t»l
0- 370o. ' rF"^ l
O.3507o£-0l
0«318bfcF-ol
o.3ii:-7E-OI

0-300J4E-J1

0-242olE-^l
0•240olE-Ql
0*240w(..F-01
0.231 v5f.~ J I
0-226'?-4E-ol
0. i lCi j^E-^l
0-181i.9E-ol
0 • 17A i i **E~U1
0- 120u 3fc."-Jl
0. I ld.HE-^1
0*l lh^JE-01
U* l l6 i iCE-i ' l
0* Jil2 *iF~O.l
O-lO72^F».ji
0 • I.06O7F"*>J1
O-1O5^9E™J1
0, y994/>E-o2
Q. 864v^E~02
0.62O3tE-^2

0* 7?0-Jhf; --l.?
0* 5<>>J4(:-t.4

>

0- 3>!3c/bE-02
0 • !•> 3 9 12. F - - *

CUMULAHVF

0.98109L
0.98236E
0-98353t
O-96461E
0'98565fc
0.98658F
0.9875Gt
0«98840t
0«98921t
0.98991t
0.99060L
0' 9912HJL
0.991746:
0.99223L
0.99265E.
O.*)93O5t
0.9V342fc
0.99380£
0.99417E
0,99452E
0-994B4L
0.995l5t
Q. 9u54fcE.
0-9957bt

O.99627t
0•9965lt
0-99b7bk

•0-99b99t
0. V972?t.
0-9974i-t
0.997b7t
0- 99785E*
0* 9960^E
0'998l4t
0.99«2fct
0* 9963t't.
0. 9984'^ii
0- 99661c.
0. ^987-lt
')• 998«2t
0-99893K
0. 9990-)c
0-999ixt;
0.9992uL
0- 9992tJc.
0« V9935t
0- 9994le.
0. W947fc
0-99952c'.

02
02
02
02
0?
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
f\ j
\j x

02
02
02
02
02
02
02
02
0?
02
02
02
02
02
02
02
02
)2
0?
02
02
02
02
02
02
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I
00

Core

STEK
1000

STEK
- 2000 •

STEK

3000

STEK
4000

Sample

HFR-101

HFR-102

KFK

HFR-101

HFR-102

KFK

HFR-101

HFR-102

KFK

HFR-101

HFR-102

KFK

Table 5 .

Exp.

0.280

0.320

0.267

0.341

0.407

0.350

0.401

0.451

0.434

0.495

0.560

0.631

Comparison of Sample Reactivity Worth for

RCN

Value

0.254
.. .

0.261

0.304
0.302

0.311

0.364

0.360

0.374

0.460

0.465

0.492

0.679

C/E

0.907

0.813

1.138

0.886

0.764

1.04

0.898

0.329

1.06

0.939

0.378

1.03

Mixture

Cook

Value

0.250

0.259

0.2785

0.292

0.304

0.3253

0.343

0.361

0.3940

0.429

0.460

0.5436

C/E

0.892

0.807

1.043

0.856

0.747

0.929 .

0.855

0.800

0.903

0.867

0.821

0.869

JNDC

Value

0.313

' 6.327

0.3353

0.375

0.393

0.3984

0.436

0.460

p.4762

0.520

0.555

0.6296

C/E

1.118

1.019

1.256

1.100

0.966 '

1.133

1.087

1.020

1.097

1.050

0.991

0.993

o
o
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Table 6. Calculated Integral Quantities of Pseudo FP Mixtures in SNR-300

for Different cross Section Sets

r-

t

mixture

2 3 5 u
23 3u
2 3 9 Pu

2 4 1 Pu

1.

; 2

: 2

! 2

RCN-I

*

96 +

• 43 +

.65 +

.84 ±

9%

10%

10%

10%

capture rate per

ABBN '

*

2.19

2.64

-

UKNDL

*

2.08

2.66

2.89

3.06

fission per

Australian

*

1.95

2.38

2.47

2.49

sec ( x

Benzi

i

1.

2

2

2

I09)

et a l .

94

.42

.57

.70

Cook

* *

1.98

2.42

2.50

2.52

JNDC

* *

2.40

2.90

3.09

3.23

mixture

2 3 5 U

2 3 8 U

239Pu

2 4 'Pu

0.

1.

1.

1.

RCN-

•

905 ±

12 ±

22 ±

31 ±

9%

'9%

10%

10%

negative

ABBN

*

1.02

1.23

-

reactivity

UKNDL

*

0.973

1.24

1.35

1.43

due to capture (arbitrary i

Austral fan

1

1 1
1
; 1

1

*

.898

.09

.13

.14

Benzi

0.

1.

1.

et a l .
ft

898

12

19

25

jnits >

Cook
4

0

1.

1.

1.

*

912

II

15

16

JNDC

*

1

1

1

1

*

.11

.35

.43

.49

* Taken from Ref. 7.

* Presently calculated

- 3 8 -



JAERI-M 6001
TcW. 7. Comporton IwtwMn th . Mmumd and Catculatod lUocdvlry

Wtartt. . » h th. JNDC Srf. (Th. ' - .arfodMoWth.nucIMM

wlwra dbagrwmnt h lvg«r than ffc* quoted wp.rlm.ntol .rro

NuCLlOE • I* 93

CORE NO
1 S.TEK4000
? STEOOOO
3 STEK2000
* STEK1000

txP V
-O.>40000
-0-303000
-0'i«2000
-0-'00000

REL CRN
0.3»8»89
0-124390
0-1900«3

CALCULATED
-0.500051
-0.52274<t
-0-4MJ43

0-525000 -0>3»»*4u

C/E NOTE
0.9/6019
I-713930 • 6
2-ol»771 « 6
0-971100

NUCLIDE • MO

CORE NO
1 STfK.4000
i STEOOOO
i STEK2OOO
• iTEWOOO

EXP V
-O.»»»OOO
-0-554000
-0-607000
-0-495000

REL ERH CALCULATED C/E

0-OV3323 -l>0321oe l
0-1)3213 -0-7'9T4f 1
0-U«t(69 -O-606O0J 1

2B4J92
2'42'4'J

NOTE
»13
»10
• 2
• 3

NUCLIRE - MO 97

CORE NO
1 STEK4000
? STEK3000
3 STEK2000
• iTEdOOO

txP <1
-O.'toOJO
-0-4720O0
-0-4«0000
-0-<«10oO

REL E'rt
0.114246
0-U67797

CALCULATtO
-0.74«352
-0-76379J
-O-711O7u
-0-5 77006

C/E NOIE
1.33*700 • 3
1-61J206 «iO

l-3ug«01

NUCLIBE - TC V)

CORE NO ExP V REL ERH CALCULATFD C/E
1 STEK«QOa -l.->70f)0U O.U1.BO27 -1.3709*0 0
2 STF>.3000 -1-300000 0-076923 - l -2237»6 O-^'IS^S
3 STFr.2000 -1-3U000O O-115H5 -1-17«56« 0-9U3J1U
* STfMOOO - W 6 0 0 U 0 0-12690* -1-O»5O5V n-»29»10

NO'E

NUCLIDE - f'UlOl

CORE NO
1 STEK4000
2 S.TH3000
i STEK2000
• STEK1000

txP V REL ERR CALCULATED C/E MOlE
-1 .190000 O.U75(.3U -1 .451715 1.21992a • 3
-l-*JOOQO O-uk25OO -1-437392 l-2«33«<> • 1
-1-190000 0-U67227 -1 -392*72 l-1705ti5 • 3
- l - i 700OU 0-U94017 - l - ^ 5 5 f ( o 1-Of32*t

NUCLIDE • fcU102

CORE NO
1 STEK4000
2 STEOOOO
J &7EK2000
« STEK1000

txP V REL ERN 'CALCULATED C/E NOlE
-0.i9«00u 0.222222 -0.39«92» 2-014792 • 5
-0-'J5000 0>*t>3«3u -0.4444^» 1-KV1167 • »
-0-21POUO 0-<3a0VJ -0-449»74 2-lt225'« • 5
-0-U00C0 O ' l t l l l l -0-39476J 3-5««936 »*5

HUCLIDE • PO104

CURE NO tXP V REL ERr< CALCULATE C/E NO IE
1 S7EK4000 -0.15)000 O.JJ»4»4 -O.27217J 1.75596b • 3
' STtKSOOO -0-14000U 0-<142«» -0-2<672* 2-o«»031 • 5
i STEH2000 -0-U00UO 0-21*2«t -0-2747*4 l-'«62kll • 5
* STEHOOO -0-Ub!1000 0-J1T647 -0-21.1962 2-4-»3675 • J

NUCL10E • PH103

LORE NO
1 STEK4000
2 STEK3000
i STEK2000

* srniooo

EXP v
-2.6)0000
-1-J70000
-1-HOOOO
-1-J50000

REL ERK
0.UJ7736

CALCULAItn
-2.427463
-1.30686J

O-U2521O -1-1J664«
0-02(571 -1.04776c

C/E NO IE
0-916024 • 3
0-953914 • 2
0-9 '1973 • 2

NuCI. IDE

COHr «O
1 iTFCIOOO
t STUJOOO
i

LXP V REL ERK CALCULAItD C/E
-l.^JiOOO O.US5457 -1.413222 0.«oS579
-2-llOOuU J-U99S26 -l-42632e 0-o'59o5
-l-'100oJ 0-U6I3O -1-40371c o-o'ia'o
-l'3f*KKl O-U4*»4> -l-2«47«o 0-VJ4365
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JAERJ-M 6001

•I'JCLlOL • -L'ldF

CORE Nd i.
1 bTEr«OOO

J !>Tt«200O
-1 ' "*J00dO
-2 ' j jn i iu j

El* CALOJLAlt.0 t / E
olBlo - 1 . 3 3 1 3 * b 0 . o ' 2 4 2 3

S".J - 1 . 3 6 1 7 2 - . 3 . ( 166W
57511 - 1 - 3 6 0 6 4 1 0OO9t>o

ljt-L IOE -

CURE NO

ttiooon
iTFr.2000

tx f V KEL E1K CALtuLATtri C<E
-2.^10000 0.uo77-''< -3 .o739f* 1.5-3426
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Appendix 1. Group Cross Seer ions of 28 Nuclides
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*, . f l ^ ^

17F ';',

"J.̂ F •. )

o l c ii )

'IF It

7 ftP .1.1

o i F •'. :•

0 ,

0 ,
) ,

J ,
0 .

0 ,
• ) ,

.1

4.I .M41F.01
4 .95f.ft7t.0i
• . 4 7 5 4 f E - j l
6.4<,5«,') f .01

7.S1591E-J1
6,S^679F-ul
l.,155fti"E 1,0
1 t ?fWA9F uQ

UO
0 1
Oil
00
UO
00
IJfl
10
01
or
no
oo
lift

1 .4'r.OKt

1.517O9E
* . l « l « f t t
5.':».0nft
5.7jHll»F

i

5
|.57n5«£
>.1»176F.
3.7i j«8E.
h.f.47"i7E.
1 .?i409F
?.^p'O4f
5.nq744"E
l.»fl4<)7E
7 . f n l > / t
1.?74«or
?.117P7F
?.7i)?l7E
I.?9ft00F
!.imiF
7 . ' 7ft?H
7.'5?r,1c
7.1110'."'

DU
•01
- J l
'JO

-a 1

•1?

-0!

••I I
' i l l
•JO

I
?

4

h

7
a

• >

10
11
12
13
L*
13

: ?
L"

?c
21
22
2 }

1JTAL

t . 1 3 K A 1 E

i . >f494oF
4* 19?>»1 f
4 . 7 4*H»E

O.DS961E

tt .ft5^7ftf

1 .14*#I 'J3F
l.A7ri<»TE

' • ?^11**F

*• • i "O**t
b • 7?A91t
1 ,^»*A^?E
l . t ) 4 9 6 t
1•7}7^hf
?•i77fc?E

0 1
00
no
00

0 0
f.O
00
1 1
on
no
nr.
no
0 0
p i
f i i
o l
II.I
0 1
0 0
0 1
f l l

o l

FLOSTIT

2.34H.tt
I.v5a?4r
?.23717E
1.38»05F

6.32J!»F
8.iu65ftF
K.57*91t
7 • 9704J*E
7.u7547f
6.446HF
6•27O5BF
h.i*84»K
6.35971E
ft • *741<*F
6.5561ftf
6•b*69iF
6,ul39>F
5.97417F
5.9701I.F
5.9731'E
*.oion«F
9.64371E
b."O3»16
ft•0AB9ftF

O-l
in:
30
00

00
oo
3 0
OO

00
0 0

Nt'LAsur

•**?\*[ 00
•ABBD^E 00
.6917SK 00

.752441- 00
,»7l99t 00

>.«O?9E-0l
>.701»-2F-02
^ 4.5b94f *o3

• it )Q3f.-0*
oo n.o
oo n.o
oo n.n
Oo n.o

CAPIOKt

1.7«y»7£-0J
9.O5376E-03
'.26S87E-O2
l . l »5 l9E -O2
i.55437E-02
L.11571E-01

.81746E-01

7.71956E-01
1.2O55HE 00
L.36692E 00
1.9H356E 00
M 9 6 4 1 E 00
I.29691E 00

00 n.O 4.9S5 36E 00
0(1 1
00 i
00 1

. . 0
i . O
i . O

00 n.o
CO n.o
00 o.o
oo n.o
Oo n.o
oo n.o
oo n.n

'.10751E 00
.O927OE 01
.91766E 00

I.91864E-01
L.*»3"SE-01
r.55781E-01
S.87500F 00
L.12527E 03
.*733P£ 0?
.26874F 01
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70 ORCUP STKUCTURfc GROUP STRUCTURE

OUP

1
7

4
%

6
7
A

9
10
11
12
11
14
i f l
U
j 7
18
19
20
71
22
23
24
?3
2k
27
28
29
30
11

11
1 *
1 '
36
17
18
39
4b
• l
42
«3
44
43
46
47
48
• 9

»n
3 l
12
' 3
34
33
36
37
3K
39
60
61
62
63
64
63
66
67
48
* 9
70

'fiTAi

».4n«oaF
».1n7B8F

1.H1197F
4.nni9*F
*.i*n31F
4 »9M6hF
^. 7*nft6F
*.41720F
7.047O2F
"*• *»?A2*F
B.n?B9BF
fl.i«908F

H.7Q415F
H.9nib6F
f*. 47463F
«.««1«F
«.«7n4 l f
«.7*19BF

A.10I61F
A.i»»'lF.
«.»n?64F
«.O«**1F
n.nms'sF
"r.«7019F
7.91478F
K.ni44«F
K.I1A79F
8.?^916F
K.M4A6F
H,44349F
K.R1472F
1 , 7*9*ftF
^.1AP91F
0,«9«*nF
1 *ni'96i*~
' .1*7?6F
1.71938F
1•?7^3^F
1 3?6l?F
1.««791F
'.64124F
1.7*>0«F
1 , MM63F
?»7*0*7E
J.74I31F
7.1K337F
A,11614F
1.3738'F
4.1442AF
•» ,A?A9iF
•\, AS739F
^,34444^
7.m.629F
(,344j|F
^.44 72AK
(> «*?23iF
».44>93F
*.49A74F
(,.3«4l?F
*.71O12F
6.A7U7F
** *nA4osF
7.14714F
"*.fc160*F
K.07790F
B.»»171E
B.91142F

00
00

on
on
on
oo
on
00
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
nn
Oil
nn
on
nn
nn
01
01
01
01

n'
01
01
01
m
01
01
01

on
01
01
on
0 1
01
on
on
on
00
on
on
on
on
on
oo
on
on
on
on
on

FLASTIC

2.60O41E
7,iO70lF

1 .94100F
y.12?73E
7.47741F
1.07».3*F
1.81440F
4.4dn7lF
1.0J069F
3.381B9F
6.004A0F
6.537.1JF
7.33977F
».2««l7F
8.341U0F
8.3210BE
A.1A717F
H,0994JE
7.86197F
7,551^4f
7.30B03F
6,93f57F
f> .63H73E
^.39lllF
f<. 20n63E
ft, 02O2^F
3.0B4O4F
3.S0193F
3.737O8F
3,7;?78f
3.69614F
3,b7A^3f
1.6797BF
1.687UF
'i .69?72F
1 . 6 9 7 O 3 E
1.7f?36F
1,7o797p
3.71J27F
1,7i36OF
1.71763F
' . ' 1 1 M «
1 * 70435F
1.64402F
3.69490F
8,03708£
7.74466F
6.93B86E
6.03123F
6,2nn5tE
(..739BBF
fi , 0 7 I 3 7 E
(..347B9F
7.39917E
6.01A19F
h,04*77F
6.04A04F
A.04733E
A.04A89F
6.04^38E
6.04fi42F
ti « 0 * ^ 3 7 F
6.04A23F
(>.0«*20E
6.04613E
* .0** l7E
(>.04611F
6.04606F
(..04A04F

i n
10

10
>0
no
no
in
nn
tin
on
10
no
no
nn
no
U J

nn.

nn

n j
1,1
u
in
10
in
in
i'i
no
10
no
u
n j
1 j
no
in

<••'>

i-j

i-J
••o

nn
in
10
no
nn
nu
n j

no
10
no
13
iy
nn
no
no
no
nn
10
no
no
no
oov

n i

no
no
no
nn

INFLASTIC

1.8O677L

1 • *)04 '̂̂ f
1.H9323C
I.«6l79t
l.B3397t
l.»1205t
1.84983F
1.401I7E
1.929S1K
1.871B7f
1 * 3t»455£

00
00
on
ao
00
00

on
00

on
00
00
on

7.H1641E-01
3. "I4986E-
0 . 0
0 . 0
0 . 1
o.n
o.n
O.li
o.n
o.r>
o.r.
o.n
o.n
o.n
o.n
O.n
O. l i

o.r.
'J.n
o.n
0.11
O.o .
O.n
o.n
O.n
o.n
0.(1
0 . 1
o.n
o.n
o.n
o.n
o.n
O.n
O.n
O.n
O.n
o.n
o.n
o.n
o.n
o.n
o.n
O.n
O.n
o.n
o.n
o.n
o.n
o.n
o.r.
0 . 0
o.n
0 . 0
o.n
o.n
o.n

32

CAP?URF

7.87671E-04
2.9J379F-03
S . ln7»»E-u l
1-64316E-02
2.7B401E-U2
3 • 4nB31F-i}2
3'. 1 n39BF-C7
6.44n9iE-C2
B.1A706E-U2
9 .1 lO04 t -b2
1.18BT3E~U1
1.37H21E-01
?• H233E-01
3.1«7«8E-Ul
•.2O119E-&1
4.94778E-01
3.94686li'>01
7.04.131E-01
7,7i0OOt-01
8.9<,nl«E-01
1.O6361E 00
1.1411BE 00
1.3BB95E 00
1.1J191E 00
1.69910E 00
l.f)77?F- l>0
1.94994E 00
2.010T4E 00
2.2123»E 00
2.4nl71£ 00
2.'»*39E 00
2.63B72E On
2.7A6o*E 00
3.179S4E On
3 . 3 A ? I 3 £ 00
1.8onl9E 00
•.1J736E 00
4.7«747E 00
3.7H46O£ 00
6.4nl4*E 0.0
7 .0 i8 i2E 00
7.3ii3«E on
1.16797E 00
1.072A0E Ol
1.14?1*E 01
l.?««UE 01
1,9i677E 01
1.96701E 01
1 .»91«E 01
7.06790E on
9.31396E 00
3.1n784F 01
1.31H8E 00
3.14716E 01
B.Bn1S4E 01
1.009B7F 00
4.94l33EB01
1.94?n9E-01
3.73717E-C1
3.9*066E-01
4,37133E-01
3.3768?F-O1
*.6l731E-01
8.2490TE-01
1.0i789E 00
l.lnO99E no
1.6n98TE 00
I.9H1T4E 00
2.39967E 00
7.9n738E 00

6HCtf OTAL

1 4.23143E
2 3.S7690E« 4 . .AMr
3
4
3
6
7
8
9

10
1 1
12
1 3 <
W <
13
16
17 1
18
19
20 <
2 1 <
22 1
23 1
24
2 ' 1

J.33057E
i.74n7E
7.99S34E
.76711E
.89130E

•.39769E
.17274E
.96463E

I.U763F
•562R7E

>.A4737E
•l^i^^E
.168nlE
.7«*«7£
•A4O12E
.19303E
.70946E

w4347ft£
•72112E
.16016E
. •7 *2 IE

0 0
00
00
no
0 0
no
0 0
no
0 0
0 0
0 0
no
no
0 0
0 1
ol
0 1
ol
0 1
ol
0 0
0 0
00
00
00

ELASTK

2.3714IE

2.30711E
3.4594lie
4.77777E
6.03877E
B.068TJE
8.18717F
7.»10**E
6.3T147E
3.99T)BE
3.T4B11E
3.*833*E
3.693BTE
3.7091OE
».«»»7E

7*.»7»l-iE
6.33B33E
6.671*>E

6.04691E
4«0*&3iE
6.04617E
*.0«*fl7E

0 0
00
00
00
0 0
0 0
00 :

NELAST1C

.B3714E

.90619E

!|32«6E
.«7»30E
.802401

0 0
00
00
00
00
0 0

.9920*£-01
00 n.o
00 0.0
Ob n.o
00 0.0
00 n.o
00 0.0
00 n.o
00 0.0
00 n.o
00 0.0
00 n.o
00 n.o
00 n.o
00 ( ' . 0
00 0.0
00 0.0
00 n.o
00 0.0

CAPTURE

2
1
1
3
|
1
4
6
1
1

.43333E-03

.38172E-02

.3391i£-02

.79927C-02

.62947E-01

.10JlO£*Ol

.7TT*Te-01

.03200C 00

.33924E 00
1*»*72J£ 00
2

3
»
T

.39446E 00
>i i72U 00
.87941E 00
. » I * T U 00
.91732E 00

- luiuu. m
1
1
«
6
*
A
1
2

.93223E 01

."900E 01

.04190E 01

.3«77C£-D1

.07I24E-01

.?4Tfcic»nt

.3139»€ 00

.•301*£ 00

-5 2-



JAERI-M 6 001
Mun we r. 1-107 «-»

OlIP

1
7
3
4

1
6
7
H

to
11
12

*J
j ,
16
17
ia
1»

21
??
23
?•
21
?6
2 r
?8
29
30
31
3?
31

, ,

16
17
36
39
* O
4 1
4 ?

4 3

45

47
4 8

4 9
50

14
51
46
17
5a
19
60
6 1
62
63
64
65
66
67
68
6 9

70

T

4

A
J
i

;

7
7
ft

„
4

A

A

A

7

7

• *

A

•i

q

1
1

1
1

1

1

1

1
>
1

6

3
*•>

7
T

7
*

7
H
,1
q

1TA|

.Ain79F

.17130C

.9JU9F

.1944BF

!*M01F
.ATOS'SF
,A iT I9F
.*,173OF

, ^«AMF
.?**2lF
.UitlF

.9 ' f t lQF

. M^pO^F

.A»*71F

. An*7?F

. AQ^HF

.U174F
, ?7fcfi4f
>7?^>4F

.7 Ml IF

• ft1?hlF

iO
l»*0?K

. M l ?IF
, ??^5*F
.?xi?^F
, H^} TF

.T l iMF

,7"n74F
. ^?i9&F
,4'OIIF
.?»A1^F
,\*<»mF

t71A+QF

9n^?*F
O4^F

Ant 51F
7Q1 * IF

A*V)7F
<j^A*iXF
04^,4 ft F

?*? r̂ F
4Afc24F

7nn<)iF
Q*?74F
?**»«»F
Ann3AF
nnn7hF

0 0
0 0

on
0 0

0 0

on

0 "
0 0

On

On
0 0

Oi l

on
Oil

on

C.I

on
Of)

0.1

nr
OT
O f

0.1

on
0 1

on
on
O.i
0 1

01
0 1

c
0 1

01

01

0 1
01
01
0 1
0 1

O' 1

0 1
0 1

on
on
an
C ( j

on
on
on
0 0

on
On
on
0 0

on
on

• 'LASTIC

?

y

y

?

•

1

T
T

1

h

s

^

fc
h

f,

f.

7

f t

f,

h
(,

.5-»0^>F

.?°?U6F
• 0 7 P 9 5 F
.•*fc-»23F

*5"M '7p

.33 i r2F

.77W7r

.97^ 7bp

.aA^-j^F

.ft?O70K

!3?UoF
.101U*F
.76AA4F

.24^14F

. |9'O3c
, 7t^/*F
.64?^lF

• *. I 1 71F

,)4<,44F

.tOHJHF

.o\*"iOF

.AIxpfef
,6??87F
.6?*! )4F

. 6'O O^f
, 6 A1 0 7 F
.6C-7UF

.SfctlfcF

.5iA6feF

. ^l^uOt
*447S?F
•^*1i7f
.27O15F

!i:nnF
.1?"??F
•ini if-F
29*MjF
1 * 0 i 6 ¥
l?7^Pf

. 1 ? '< 1 ? F
• l??7ftF
•17?1*E
. ]??17F
. 1 ? 7 (11F
* I ? 1 9 ? F
• 1 ? 1 f S F

I?Iaof

.10

nn
i f U

on

;»

- 0
I'l

l.'.l

( I J
f.o
(1:1
n j

i n

i )
no
Oil

no
n

O'J

n j
" ' j

no
r . j
nu
r.n

r.n
in
10

m
no
no

• I

"••p

'n
>n
i r
n't

o j

i n
in
^ 0
; i

in
, • ,

i j
10
u
. 0
i.T
1')

)u
l > )

11
1 ? I 7 V OJ
3?17OF (to
1?>7OF (VJ

INH Ail It

j

1

1

J
1
1

,

1
7

0
0
f)

0

0
T

0
0 .
0 .
0 .

0 .
rJ#

0 .

0 *

J,

0 .

• J .
l l .
IJ.
J .
0 .

11 •
0.
0 ,
f ) .
0 .

0 .
0 .
0 .
(l •

0.
0 .
0 .
0 .
0 .
u.
o.

0 .
0 .
0 .
0 .
0 .
0 .
0 .
n.
i i .
0 .

«28Of
PK61 *iF
•O71tt
<?7l«,

<4l7Jr

HI];:

0 ? ? A 1 r; —

H 703 ' f ~
7<l6 1 Tr"~

1*026 * f -

i i

i )

o

n
'•j

o
,,
i
,-i

, i

n

i t

n
i )

( i

n
n
n
n

i

' i
n
n
u

0

n

n
0
T
'i
i

i
•»

n
n

Oi

or

Cl

c-

0 ,
Of

or

01
j ;

C '
0^
0 *

c

2

"1

4

f

I
1

4

7

]

1
1

1
1\
1
p
•j

2
i
y
7
1

i

4
4

ft
7
7

1
I
H

1
1
7

I
6
Cf

1

&
6

7

9
1
]

I
y
2

* P T U * F

• 7i*»lftE
• P4t«l 7t
.I&744F
. *^ l?«t

-. ,4

- 0 •

- U P

-ui

-!!?
..•»n474e-ci
.i^^4gF - 0 1

- 0 1
- U 1

.A497^F-Ul
•OtoorE-oi
. 71^4^E

. cmfuE

. 1 A » 1 7 (

. l i m i t

.5*7Tft
•6*071f
.7q«*t ^F
• 9 A ^ 4 1 t

• ?fi*?i1fc
. *r> 1 0?F
. 5^001E
. f <t ^ ft •-, f

.77ft"H.fc

. ?-T ' l **£

, ^4+ifi-^t

• t q17f£
• * * 19oF
•AA^7^f
.ft j / .4yf
• 7nl4°£
.75*? l t
. 4 i l ? ^ E

.P9717E

.079A^E

• ? 79 ft If.

.MlHAf

.73TO7E

!??4ME
.071 l**t*
.0*4ME

.OO^^IE

. 7700 fE'

. ^HIO^E-

- 0 1

)(
00
0 0

oc
oc
nn
op
on
00
00
00
00

oc
nc
CO

on
0 0
0 0
0 0
00
01

01
01

01
0 0
0 1
0 1

0 0

01
•'Jl
"01
0 1
1 1 )

on
• 0 1
• U l
•01

• 1f!167t-Ul
• ^5^* ^E*•O1

.Ti^nc-oi
« I 4f)74f
•^4*11E
• ^ l O f t C
.A4095F

•47AAAF
• 1'MOAF

en
00
00
00
00
0(1
0 0

LfUf

1
2
3
4

5
6
7

•t
f

1C
11
12
ID
11
15
16
17
1 8
14
?0
21
22
23
2 *
25

n-rAi.

4.73JO2E
J.9P990E
t . 219 HE
5.42286F
6.76911E
7.88918E
H.14112E
B.A4pb4E

B.17143E
7.99^10F
7.82119C
8.09128E
8.49689C
9.6?80iE
1.14749E
1.1TH56F
1.800'OL
1•7?7i9f
2.48381E
2.689H1E
3.D2861E
« .81^ ) l f
7•1O384E
7.7o8n?t
rt.A2110F

UO
0 0
DO
00
00
no
no
on
no
no
0 0

no
.10

no
ol
01
ol
nl
nl
nl
nl
no
0 0

nn

ELASTIr

Z.ftTWt
1 *9a51tiF
2.3d544E
.T.^8l77t
4.4b30nE
5,«7941F
7.60S74E
7.d4574,:
7.24061E
6•11061b
1.B7182E
?>, b ) m t
5.61201E
i.61511F
5.62701E
'•.('HIM
5.560HC
6.484^8F

6.5238?F
6.387n7f
6.52406E
6.123^?F
6>1221?E
*> • 12186F
6.12177F.

0 1
0 0
Ob
00
00
00
co
On <

NFLASTIC

.S737JI

.92M0F

.87l43t.

.78890r
•S3A42C
,687q4f
•b}b60E'

1)0

00
00
00
0 0
00

-ol
(.64574F-02

00 n.o
00 n.o
00 n.o
00 n.o
00 n.o
JO n.o
uo n.o
00 n.o
us n.o
00 n.o
00 n.o
03 n.o
no n.o
00 n.o
03 n.o
oo n.o
00 n.o

CAPTURE

l. t ,9977E-03
1.14801E-02
3.02l4»E-02
5.2O752E-02
6.76909E-02
1.30544E-01
3.98417F-01
6.72888E-01
1.0466 IE 00
1.5«312E 00
1.95337E 00
2.39355E 00
J.88209E 00
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1.4?17aE 01
1.K.101E 01
i.7inn4f oi
1.9i*91E 01
?.)7«»aF oi
?.*1795£ 01
2.77154E 01
3.11473E 01
1.1 I169E 01

GMOUP bTRllCTJRt

1
2
1
4
5
6
7
t
»

1C
1 1
i 2
13
14
1 ^
16
17
111
19
ZC
21
22
23
24
25

TOTAL

».13772E
4.193<*5E
5.1977HE
n.,liyfl4E
6.A46J0E
b.l9622F
5.T8731E
•>.«1601E
L.1941UE
f.l!4?ir
«.ii*iae
1.O67HE
1.11M7E
1.79701E
2.52943E
1.19I94F
. . «J86 1 f
1.811121
J.'Sll'!
1.72171F
7.m«.ir.
1.19U4E
3.44*4IE
i.921n9E
4.S1A46E

oo
oo
no
no
00
no
no
no
no
nn
00
n l
n i
n l
0 1
n l
D l
n l
n i
03
0 1
n l
n i
n l
0 1

ELASTIC

^.24«21E
7.40214E
3.16»S*E
4.311«1F
4,b«74nE
«.»92l?F
5.UB1«*F
5.2»7«».t
5.7«4>1F
6.57*f,7F
7.43SUE
9.11241F
1.U9077E
1.364*0f
l.»535fcE
1.94l|4C
2.2»27?£
«.7»l91F
2.00109E
2.8096IE
5.29**>E
2.3014HF
I.«'3n7t
1.7!3!»F
1.677ilf

Ou
00
0 0
00
OU
0 0
00
0 0
00
0 0
0 0
0 0
0 1
0 1
01
01
0 1
0 0
0 1
03
0 1
0 1
0 1
0 1
01

INELASTIC

7.09274E 00
J.18811E 00
?.214ftOE UO
7.O1376E UO
!.70»«4E UO
1.233H9F UO
!.574 04e_Cll
1.12013E-U1
1.02Ul0t -U2
n.o
n.o
n.O
n.o
n.o
n.o
n.o
n.o
n.o
0 . 0

n.o
n.o
n.o
n.o
n.o
n.o

CAPTURE

6.J2339E-04
4.66191E-03
1.3J681E-02
2.51867E-02
3.92546E-02
7.167I6E-02
1.52369E-01
2.31034E-01
3.57554E-01
5.8O896E-01
S.55512E-01
1.52381E 00
2.*2»1»E 00
4.50S24E 00
l.7«303E 00
1.45>2>E Ol
2.62»32E 01
9.34947E 00
1.52995E 01
9.12100E 02
2.09679E 01
1.29004E 01
1.57136E 01
2.K73SE 01
3.16111E 01
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1

1
3
7
1

3
3

a
1
1

1
1
1
7
7
3
1
4
4
f.

7
7
a
1
1
1
1
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2
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3
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a
1
1
1
1
2
2
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^

7
1
2
3

a
a

4
B
1
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3
7
1
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3
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• 0Q4RAE
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• 9?»?hF

91 I^'ie
*n^9?n£

I R9^^t
.51781F

^P^A?F
9719^F

9n77(t

5q*6Rf
1 <\*»^9£

7>^9?f
••QlftTF
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m
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*?^*96
KP697E
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9fl?b?E
77H^9f
AAK09E
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00
07
07
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On
00
On
on
Co
00
00
0 0
on
on
00

1

3
4

5
ft
7

a
1

X J
11
12
13
14

15
1 *
17
16
19
20
21
22
23
^ 4

75

T'»TAI

4.1546I.E
•»**i6t4bK
5.3lDb«E
h. 46<46Alf
6.A7?h7F
ft, lil1H7f
3.A51O7E
5.71HO0C
h. 73*aiE
7.199 itf.
a.fl249SE

1.47121E
2.n2O*9r
2.H7A41t
1* a4<. )4F
).ft3997F
7. *247K*
« ,«6W!
7 .774ftf)f
1.97192E
1.7?Rn'.E
1.748 l o t
1.I'll It
1 , ^a94 3~E

00
0 0

nn
no
00
no
00
no
00
no
no
01
01
ni
nl
01
n l
n l
0 1
n l
n2
n l
nl
0 1
nl

2-
2.
3.
4 .
3 .
4 .

4 .

5.
^ ,
6 .

7.
9 .
1 .
1 .
1 .
2 -
2 .
9 .

9 .
7 .
2 .
7 .
7 .
7 .
7 .

*!>T!r

24343E
4024I f
404A4E
>1917E
U4374F
9793OF
79I13E
UM31F
733»4E
t,b4«S9F
7423ni-
b37^^F

unit
**20*C
74A09F
0337nF
36171E
16001F
97B17F
»23*»F
211OF
373H4J"
l641hF
1*C**K
1137^K

00
0 0
00
0 0
0 0
00
0 0
0 0

0 0
00
00
00
01
U l
0 1
0 1
u l
oa
0 0
0 0
0 1
0 0
0 0
0 0
0 0

INELASTIC

7.11O71E 00

7.i9anec no
7.14661E JO
1.90903L 00
I.3J479E 00
1.00979E 00
4.77349E-01
4.2317«F.-01
1.74967f-02
n.O
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o

CAPTuRt'

4.3»02tE-04
3.12157E-03
9.3H938E-03
2.1?**7t-02
4 »439£3C-02
1.133S7E-01
1.76647E-01
2 * 6 ^ 4 I 7 E - 0 1
4.11319E-01
7.O«»91E-O1
1.091B0E 00
1.9»27»E 00
3.144J9E 00
5.13981E 00
1.1339TC 01
l.l*31*E 01

' 3.29972E 01
l.'1332E 01
3.0I110E 01
l.*»21»E Ot
J.746S2E 02
9.90669E 00
5.1189SE 00
6.370*2E 00
8.761OOE 00
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STRUCTURE ii <",KOUP STRUCTURE
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5.f.;n4.1F-01

nn»59F-oi

l.Aimnf-oi
l.a

1.1)7*76-0]

4.7«M0F-u)

6.4»l40f-01

i .ooinf on
1.?j»'6t 00

1 . 5 ^ S \ # , £ Ol>
7 . 1 I 4 H E on
7 . 7 T 9 6 7 £ On

1.71171E On
1 . 5 O 7 1 H 00
* . 4 on
f | .877o^f CO
R . 4 ) 7 » 4 E nn
9.5A798t 00
l.ni.791E 01
1.5n*17£ 01
1.9U66E 01
?.?9»5*E 01

?.5l?n7E-07

4, p f 475E-01
4.mi«riiE-oi

8.07619E-O1

l.n«f»7F 00
1.74909E OR
l.*i7?tE on
i.*4>9nE on
1.««?J7E on
?.ii???t on
?.**910F 00
7.«n7A7E Ou

J( TOTAl

4.1679JE
! 4.72634E
! 5.*]j4qE
^ (>.^t11OE
] t.69Al*)E
S 6.n1747£
' 5.15174E
I 5.7iin»t

6.11250E
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7.?»?*5f on
7.?'il*F on
7.?»S70F on
7.5?»3'F Oil
7,?»il2F on
!.)>H»F 00
7.2't94E 00
7,>5«o*F on
7.j?g3iF on
7.5'jn77F tin
j.???43F 00
7,»i421F 00
7.71HJBF On
7.5i«77F On
7.2*}47F 00
7.5»43*F nn
7.24794F 00
7.»*5I?F on

70 hun

FI.ASTIC

3.21<i79E nr,
4.0^7?6r n-l
1.0»U0F 0.1

"•.70H50F nu

in

•V.«0f.8"'F 'Id
»>.0**l6F ill!

nn

7.2HK71F nil

B.30111F IP
».»«»12F n.o

«JF u
i.n»«i9r .ii
i.KiSSc nl
i.3'*i*F .11
I . * « H 3 O F nl
1 .5OH92I- 01
i .6«1.13F ni
I .">7n79F 11
9.24S16F nl
, . « ^ 4 2 f n;
».6lT56f nl
i.oiMir "l
5 . 3 « ? 2 « F i l l

"•.6i*97r ill
ni

7.00599F 01
T.*n74oF 01
T.21«>2eF mi
7 . ? I « I G F on
7.JH10F nn
7.21909F 0(1
?.?1«OOE no
7.21»O0F 00
7.21400F nn
7.219J0F n j
7.2K97F OC
7.21«91F re,
7.2X91F no
7.21»9«F no
7.2iKiae nu
7.JI«>»OF nn
7.21H*OE 00
7.J1«»OF no
7.21R90F 00
7.21H90F no
7.21A90F no
7.21«»0F no
7.J1H90F 00
7.2i«90F nn
7.21D90E no
7.21«90F 00

IPJFLAS' IC

2.UIO57F U
2.11622F O
2.U21OF O

I.19864L CU
l.iioai'F 30
7.464191-01
i.'.4,5->r-0i
J.7Z57"'t-01

O.n
O.n
O.n
O.n
o.n
•l.n
o.n
n.n
O.n
O.n
O.T
O.o
n..i
n.i
o.n
j.i
3.0
o.n
J.i
o.i
o.o
o.o
i.n
o.n
o.i
o.n
o.n
c.n
0..1
O . n
O.n
0 . 1
O.n
O.n
o.n
O.ii
0,(1
0.1
0.0
0..1
o.r.
O.n
O.n
0 .1

O.f.
O.n
O.n
0.1
O.n
o.o
o.n
O.n
C.n
O.n
O.n

7.44*,fc7E-01

1.3O117E-0?

3.06471F-0?

4.53472F-0?

7.07U7E-U?

1.1»993E-01
1.7«.477£-C1

4.6H.ME-01

6.971i»8F-01
1.OJ721E CO
l.1»»riE on
1.61191E 00
i.«i?fcjE on

1.8i?09E-03
2.09440E-01
?.4,A4,E-O1
2.7«7?4E-03

3.671ME-03

B.07117E-01

1.04S17E-02
l.!«OP«F-O?

1.3it9iE-02
1.74922E-02

2.91034E-02
1.1J547E-07

OUr

1
2
3
4
5
6
7
a

10
11
12
13
J4
13
16
17
ia
19
20
21
22
23
2*
25

K'T»L

..
4,

5.
b.

6.

5.

6.
7,
9.
| .

1.
y,

4.

7.
7.
7.
7.

7.
7,
7.
7.
7.

17733.E
7BQ4AC

70A79E
6^11*E
71399E
qB6o7F
4B141E

46»77E
A7?*?5

74AASE
i5A4JF

76111E
•7?45C
3Bi ~t5E
B9A00E
14613E
??O95E
??17<IE
?211^E
22313E
??aj?E
73247E
^^Aa5£
?4A?0T

no
nn
no
no
no
no
no
nn
00
no
no
01
nl
01
nl
ni
nl
no
no
00
no
no
no
no
no

23 £«M

ELASTir

2-24741E
2•3OO?7E
3.6471r.E
5.462nnE
6.05794E
3.74*47F
3 »4784'F
3.7o790F
6.4324AE
7.a«3nF
9.7033«.E
1* 34411E
1.74ai1F
2.44a?n£
3.J3369F
4.ei7»»E
6.9»3*«E
7.2l9t«-F
7.2190IE
7.21B99F
7.21a91E
7.2189.1E
7.21B9OE
T.2lBvnF
T.21«9nE

JP

00
00
00
PO
00
CO
00
00
00
00
bO
01
01
01
01
01
01
00
00
00
00
00
00
00
00

iT«iiCTu»E

INELASTIC

>.12<)B2E 00
5.210986 00
7.13627E 00
1 .19670E 00
A.71260E.-01
>.20775F-01
n.O
n.o
n.O
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
0.0
n.o
n.o
n.o
n.o
n.o

CAPTURE

3.67445E-03
2.33944E-04
1.10163E-03
a.O39»3E-03
7.44131E-01
6.37202F-03
t.99llaE-03
9.9*305E-03
1.57508E-02
2.6H7J8E-02
4.49621E-02
9.25122E-02
1.47829E-01
2|4>526E-01
4.34716E-01
7.«1702E-01
1.61293E 00
1.41977E-03
2.8O372E-03
••2O81OE-03
6.2489BE-03
9.24>»7E-0J
1.3&009E-02
1.9966JE-02
2.93476E-02
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21 GOOUP STRUCTURE

OUP

1

2

4

I
ft
9

10
11
12

1 1
14
15
>*

17

19
20

22
2 1
2 4
2 '
26
27
2a
29

In

12

15
16
17

19
40
»1
4 2
4 ^

« 4
45

»7
48
* 9

in

12
l l
14
13
16
17
SB
59
6 0

H
62
6 1
64
69
66
67
6 8
69
70

7 n T

i.i'9*RF

l . i n 4 0 « F

^:?a77f.F

7 . " J O ( F

1.QM27F

l!i''»7r
1.4iB97F
1.47i|7t.r

ft, ?7rt̂ 7F
( , .HUnF

Q. AAl44F
1 , n***MF
1 . * ^ 37F

1 . • ' ' i l 7F

? • ^

?•*

;]?
3 . 7
* , n

<!79F
I4«9F

n V
^^<j3f

viUil*F

'• • * ̂  1 11 F
7 . 11 * •* I F
n . A?^44F

1 ,1>*»?F

7[«nOTF
7 , 7A-»?'>F
T« 77*J|I?F
7 .7*»40.?F
7.7*.4?9F
*» ,7^?inr
7 ,7**) 9^F

7.7*«i4nF
T .T fc lMF
T,7Aq2%F
7, 7 7<Vqlp

7 , 7fl->^QF
"* , 7*»*89F
7. rt1 i)3*>F
7.A?,'71F
7.n\T7fcF

?.A7?7lF
7,AQA^IF

7.<»»AfOF
7.Q7I-67F

141F

•0'.
C(;

n"

rn

an

on

on
Oil

nn

i i n

on
on
on

on
on
0 1

0 1
0 1

» '
O i

0 1

0 1
0 1

ni

0 1

i<i

0 1
n i
0 1
3>
0 ?

On
no
on
on
nn
0 "
on
nn
on
on
nn
un
on
nn
nn
on
on
on
on
on
on
on
on
on

n »STIC

?.J»«7OF
J.24948F

4.0i><.9lF

A .fl«S95F

^.^7ti^f
l.*^i 13F

^ . . 01 I ? J F
h .^17|6f
*>. 6^*ii?r

<*. f on7 ")F
1 . 0 ^ * 1 ' F
1 , liiA^AF
1,?fl* )1F
i . * ln? lF
1 .t2<lf)^f

?.1*1U«F
? . 31) <» H <* F

P.*fti*7h

?.37M0F
1 . 7 1 A9<>F
•,.9«n«»r

l.V74,r

<.!21741F

7.2ni,17F
H.61174[.-

Q. 99P92.F

l.in'12F

7!r949Oc
7.77140F
7.75«»>F
7.747B0F
7.71969F
7.71171F
7.f2»21F
7.72181F
7 . 7?Hfcp
7.72043'
7.71*94p
7.71771F
7. ̂ 1'>77F
7.7U17F
7 . 7 ] H I 7 F
7 .71 11 it-
7.7llUSF.
7.71467F
7•7]442E
7.7141JF
7,71435F
7.7H1OF
7.71400F
7.71412F

no
no

IV)

- i f

(IJ
r..j

.10

n'j

O n

no
n.i
'i J

< I J

nn
i n

no
n"
ni
nl
''a
i l l
r i

f>:
M
c'l

i i i

, i i

•>i

• i i
n l
• • I
.11
0 1
n l
" j

n?
no
nu
no
r.o
no
no
no
no
no
no
no
nn
no
nn
ou
nn
0 0
nn
no *
no
nn
no
nn
nn

IMFI AS• I f

2 . 1 2 9 1 3 F Ml

? " I 9 9 9 7 L OO
^jHl-F oi!

2i l7 l«0F r.i)

d.*'i
0.1

o.n
f(.Oo.n
n.n
0..1

o.n
O.n
o.n
o.n
O.r,
0 . n
O.n
O.n

0.0
0.0
O.n
O.n

o.n
C.'iO.n
o.n

Ci. 0
0 . It
n . i
o.n
0 , 0

o.n
o.r
O.n
O.n
o.n
0. li
O.n
O.n

o.n
o.n
O.i.
o.n
n.n
rj. o
p . i
O . I I

o.r,
0. '*
O.r.
0 . •":
U.I.
O.o

o.n
O.'i
o.n
0. I'I

TAPTURF

4.7O7IE-0!

1 .I1191E-L'

•>.2«12IF-C1

1.19H72F-1?
1.A4101E-02

<!!<a*7"r-0?
4 ,4 a i 14F.-0/
4.74111F-H?

i!7i)A*7f-o'
*> . ] * f ! 9 l C"0?
6 • 'i 1 ^R?F~OP
*». 1<4^ ? CF —Oj>

r t //i'">Mp »U/

*.07407F-n?
O.77O3OE-O2
I , 07l f 4^»(ll
1 • ?^^ 7^E~Ol

*• * s^9* * r ~ 0 '

? • 1g*97E-0t
?.1*1l^F-Ol
? OI Jî ?F—111
r • *•' ftv/t™U •
1 • ^ 9 * 1 OF~(J 1
J•Q7^ ^ OF*Q1
•.!il7(.F.-0|

•!?7?**F-°1
i.oo».«7t on
l . l " ^ * E 00
1.2«717F 00
1.9il»«E 00
2.1ei7»lE 00
l. l iniOE On

).lnP67E or
1.l^hl7f»0?1 • lfl2fiOE-O2
j * nilinE»o?
2 .17791F-0?
2 • *lrillE-02
2.«XII<9E-O2
1.2»'«1«E-O2
3.74HK.E-02
4 .J1911E-0?
4.««17lF-02
5.*nl19F-O7
6.1«109E-02
7. 2f*'l?7E-C?
K.27161E-02
9.»720BE-02
1.07124F-01
1.2?'BnE-Cl
1.1901SE-01
1.9ml*E-01
1.8rll7F-01
2.C«HE-01
? • 19% 1 ( iF^OI
7 .6^h4*E~Ol
1.0112HE-01

t
7
3
4

5
h
7
S
*

10
1 1
12
1 1
l A

15
16
17
la
19
2C
2 1
22
23
24
2 '

TCTAI

4.41717E
1.O2891F
*.O27«0E
t.9bA75F.
*.91».*2E
1.91112E
5.414,9F
fc.OVlliaE
r.iiam
«.all?9E
1 • 10i)U9E

I.Q17»«,E
2.19207E
1.744 ME
5.5«122E
7.6717SC
1.111'6E
7.7»lt.5E
7.761HE
7.74171E
7.77120F
7.7a«63E
7.S3797E
7.H9111E
7.97991t

00
0 0
no
no
0 0
no
0 0

no
no
no
nl
nl
» l
nl
n i
nl
nj

nn
no
nn
oo
no
0 0

no
0 0

ELASTir

2.27451E
2.t9M»F
1.7|3»9E
4.t l lnnE
5.168HOF
5.U2379F
5.»0911F
t>.0139iF
7.2«")11E
v.764«nE
1.2»7(,1E
1.B994AF
J.567l>.F
3.701'7E
5.*621PE
7.527J7F
1.1007<E
7.7737JE
7.740i«E
7.726n«E
7.7i»o»E
7.71621E
T.7l*.|»E
7.71417F
7.7 l*o7E

CO
00
0 0
00
0 0
0 0
0 0
0 0
0 0
0 0
0 1
0 1
0 1
n l
0 1
0 1
02
oo
00
00
on
0 0
0 0
0 0
0 0

INELASTIC CAPTURE

).H2)6t
7.22M2E
?.j'2««£
>.12244E
1.7J197E

00 2.27606E-04
00 2.3At(*E-03
0 0 '.«'21«£-03
00 1.1274TE-0J
00 1.56957E-02

<).194?9E-ul 2.U635E-02
n.o
n.o
ii.0
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o

*.J***7e-0J
5.6ftl8?E-0?
>.95»11E-O2
1.04974E-02
.247aiE-01
.e4989E-01
.•9O72E-01

I.95371E-01
.O332»E-01
.4163AE 00

3.07903E 00

;
.59174E-02
.•TJ40E-0J
. 736I3E-02

5.H7»»e-oj
I.34392E-02
] .21001E-01

. «07»1E-01
2.*'at9E-01
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1
2
S

5
6
7
S

9
10
11
12
11
1 *
13

17
IB

20
21
2?
23
2«
25

27

29
10
11
12
11

35
16
17

19
« 0
4 l

• ?
4 1
4 4

43
4 6

47
4a
4 9
5 0

5?
55
5 4

55
56
57
5A
59
60
6 1
62
6 1
6 4

63
66
67
6 1
69
70

i

ft

»

f>
f,

j

h

•

1

s

7
l
A
t
1
1

'

1

I

\f.
j ,
P-

q
t

4

7

7
7

7
7

7

7

7
ft
R
O

1
1
t

O T H

. * 0 17?F

. T 7 q )AF

,?AniiF
,Qnro?F
.6JO9F
,**•) 5$F
. ^ l i f t l F

.AA4>1F

• fc3 *ftOF

.n»0';*F
, 11 *Mior
• »5<>*0F

, * » y H 7 F
. * * 1 < - * F

! ***«?£

: K J J S F
• ft^MJF

_ «̂ 1 T H ^p
.nff.* »F
. !Q4rl7F
. 7^p6*|:
.rt'olIF
. 1 ^**??F
" , ? 6 ??f
, f l 'A ) | p

,0 n ^ ' I F
.7J47^F

,H?fi6lF
, ^ 5 O ? F
, "i'^l 7F
. *>S?07F
, ^Af iMF
,SAqH 7F
• M157F
, rtD1 firlF
,A11M9F
, n "> 7 'i 7 F
. A1 4Kf\F

• msaiF

,4?494F
, 9>oMlF
• ^ 7 Q 7 1 F
, H^c'iF

F l

on »
on ?
cn ^
0 ) *
nn 4
on ^

<>n *»,
on #,.
•if i ^ .
•jn ^ ,
on ^ ,
•jn ^

on *,.
n

n.
'M
-I
•1
r.
1

•.I
n

n

' ) i

n i
0

1
ni

o i
T1

'11

1 ^ .

1 7 1
t h .
1 *« .

q ,
1 ,
1 .

1 .

1 *

7 ;

• > .
F« .

7 .
T .

K

Oft 7 .
0 1

0'
or
Of
nr
nr
i jn
• M

or
in
C f
cr
nn
0 1
n i
f j i

T1
0 1
0 1
0 1

1 .

7 .

7 ,

7,
7 ,
7 .
7 .
7 .
7 ,
7 .
7 .
f .
7 .
7 *
7 ,
7 .
7 ,
T ,
7 ,
7 ,
7 .

70 u"<^

0?1 "Ĵ F
V 1 « H F
9^0-»*F

+?1^»F
l??40F
7 7 * Tfip

^ l i O T F
^^^!»?F
?7*0IF
^?1A3F

' « " » 4 F

iM"O7p
1211IIF
i^14bF
•i^51 3F
(jf 746p
T'ltF

74(.»0F

1.7793F

" M 7 F

..(.llF

"5^922^
3'. >|*4F
C^?4ftB^

*f?«^7F
1 791 2»"
75AO2F
^I^OM^F
7O77lr
u45p5r
4iC&3F
'M*vir

4A755F
4 ^ - ^ 6 5 F
4AH6F
4 5»J>6r
45T92F

^^7o5r
45^ j7F.
»">^illr
4*>54bF
4 ^ 5 ) 9 F
45497F
4 5«^1F
45474F
<»5I»77F
t^«78F
4 5412F
4̂ <» )5F
4Ky4 )5F

f SC

HO

•Kl
10

•10
• 1 0

no
nn
no
0 0
0: )
'10

no
CD

(HI

nj
e»n
• o
n,i
en
n i
n ;

n\
n;

M
ol

n l
0 1
i l

1 1
i l

i l
0 1
1)

0 ( |
11

0 1

""}
10
10
i O

> • )

10
Kl

1 )
. •)

U
' 0
1.5

no
nn
no
i n
or,
\ |

'LCH.I'f

I K F L / I S ' I f .

J .W.iToF J

? . ?r*6l) ' t <,"''
2 . M^47h[- t/0
l , / h r ) 9 5 f On
9 , 't.JO^^t - Ji

?| 71.1,36^-01
1 . W )1i? r'j - 0 '
Q . :>
0 . "»
0..I
0.-)
' ) . r )

•). i)

O.-t
0 . "
O.' l
J . ^
1 . ' .

'i.'i
') . ^
U.'r

n,r
o.r;
n..i
O.fi
O.r.

c!r-

a.n
O.n
J« fj
O.n
0 • i'
o.n
n.n
- i .n
O.n
.">,!»

u,r.

O.o
O . d
' J . ' 1

n . i t

O . M
n . f i
O . i )
,T , n
0 . r>
(>.r>

•),n
j . i
').(!
(i.n
O.n
.I.n
;),d
O.I.

r,h>>uP

1. lnlllf-01

l.?sl11F-0I

lOOt-01

1.191

1. l i» *7£ 00
l.ii.?«^E an
1.5JO«»F 00
l.kO<ilrtt 00
?.•5•^>F 00
H . ? 5 O I O F 00
I.'J*74E on
t.)iii<f oc
5.«*Q^1(1F 30
fl.i5".»>r,E 00
I .05f»? I F 01
l . ? 0 V l ' K 111
1.11>1">E 01
1.947' )^E 01
?.M'.l5E 01
l.n~f,?tii nl

01

00
01

6.197 <?F-O?

7,577o1r_0P
8. HI7X^F-0?
i.i57iiE-ni
1 - 5 5 1 7 P E - O 1

1 .5^/8E On
?.6471rtE On
*.';7niE 00
7.ii»41F 00
1.IH411E 01
1.A1475E 01
;.1ii'nE 01

1
2
3
4

5
6
7

a

10
n
12
13
1 *
15
16
17
I B
19
A O

21
S2
••3
2*

•

•

7

1
j

•>
i

;

J
4
7
;

7

•/

OT*(

.42A52E
•00045F
. 994"J7E
.91A59E
• A'149nb
,9179]E
.i?«?*>F
.9Q061E
.17847E
.554A4E
.251OKE
. a ifi5nt
• 4 7 / d 8 E
, 57lj91 E
.27705E
*?9BifrE
• n f>\ht.
. 1 8**90E

.6n roit
,^yS\ iF

•54921E
.7OI»IE
.4954'^E
.7>h69E
• 69^48t'

FLASTI."

01 ^.26911F OU
00 2.673MF 00
(M x . 7 1 1 ? 4
no 5.454m
(.0 '
no '
no •

> > 4 h 2 1 ' .
, 11015 1
• ^A95il

". OJ
UO

" 00
: ou
• oo

no 5.«na?qE oo
no
no
nl
ni
n1.
n1

p i
(.1
02
ni
no
0 0
(10
no
0 0
ni
O l 1

, ,9117^
1.16874

<• oo
E 00

.19541E Ol

.7 l75 *
• ^87A 1

).lBB9d
.4644*J
* ttl47n

• o i
- oi
: oi
: oi
: oi

•7361xE 01
.7734(1

.<.98M>
, 4 A 4 1 *

• o i
on

" oo
•45an«E on

.45499
,4547*,

• 4544M

- 00
oo
Oi)
00

INELASTIC

2.157O1E
?.22578F
2.27178E
l .3*»94t
7.0385Ot»

00
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2.74O00F J)
2.'r>i!?'»t I/O
2.?»474t LI

GwOUP S T R I I C T " H E

2 . '? ' ' 3? t %.•'>

2 . J 1 6 1 H 00
1.95104F 00

l. ')7553F .JO
7 .1

O.n
0.0
0.0
O.n
O.o
0.0
0.0
0.0
0.0
O.li
n.o
O.n
O.D
o .o
O.o
O.n

U.'i
(J.o

o.r
0 . 0
O.o
o.n
o.n
o.ri
O.li
O.n
O. i '
n.o
n.n
o.o
o.o
o.n
o.n
o.o
o.o
o. o
O.o

o.o
O.r.
O.r
O.n
CO
o.o
O.n
O.o
o.n
n.n

CAPTUrtF

1 .6H49E-04

7.511OOE-07
* .li>''7t-0?
(..94475E-0?

3.7".».9F-01
4.0l111E-01

•).(,! 111F-01
•/.9» JJ7E-01
(..7ii91F-01
'.«*1|lE-01
8.7.574E-01
1.O'P^^E 00
i.2«onF nn
i .«" I7OE on
i .A7»ooF on
^.li?n#.f on
7.4»i?iE on
). )" ' '<( . 00
».6?>4!E 00
•>.*^?n9E op
B . 4 i n ^ i F on
7.1»111C 0(1
1.0rf t4iE OJ
l. inr .07E 01
i .5ii?iF n)
1 . 7nin7£ 0)
7.71MI4F 01
1.0i»i4?E Ol

i.tJ'.hnE Ol
* . n * / i i t Oi
4.*'*>09F 01
1.9ci5iE 01
7.V.C11F 01

9.5r*i*l5E 01
7.Jio*1E Ol
9.45H1E til
1.0i771£ 0?
?.0t."iO5E 07
i.o?'niE oi
1.47I.91F 01
7.1»7 j j [ 01
•i.l^OlHE 01
!.l«064E 00
7.3u74»F 0!
).151»PE 01
•.9<119F 01
l.»i*s7E 07
4.K17HE 01
1.1?*">E 0]
?.fc?791E 01
?.*T)«Jt 01
5.71114E 01
4.C44«1E 01
1.15O1»F 01
3.67411E 01
».1i«1OF 01
».6«j7i)E 01
5.1<,nO7E PI

1
2
3
4

5
6

S
9

10
11
17
13
14
j 5

I t
17
ie
it
20
21
22
23
24
25

TOTAL

4.59<>25I
•>.21«01E
*>• 1 8743E
7*n^6l5E
f.n«l79E
(..71H51E

»,!79758E
i* .4 '710E
1.U515E
I.12091E
7.749A1E
l.O*?72E
4.19452E
t.1on*lE
6.99548E
1.1262OE
1.191.01E
1.17S24E
5.7H4K7E
1»?24^8E
l.n48l7F
».779«0E
H.74412F
1.73919E

00
30
0 0
no
nn
no

no
no
nl
ni
n l
01
nl
ni
ol
02
02
02
nl

ns
02
0 1
i l
0 1

ELASTIC

2.3fc»!4E
2.S74V.E
}>9in9<«F.
».T04«lE
4,782^1E
4.75077K

5.66JOF
7.45791E
1.C16A7F
1.3096AF
1.T9867E
2.21T61E
2.«l49lE
1.5«CniE
4.120ntF
4.671A7E
2.7991DE
4.766(,OF
1.0144HE
6 • 6M4*F
1.1445<)F
1.1961uE
1.05»?'E
1.0117?E

00
00
00
00
00
CO

00
00
00
01
01
01
0 1
0 1
0 1
0 1
0 1
0 1
0 1
01
07
0 1
0 1
0 1
0 1

INELASTIC

J.23U7E
?.2817tE
j,30*03E
7.30516E
9.04770E
1 .10017E

tista'if-
>.2^Oi5(-
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
0 . 0
n.o
0 . 0
n.o
n.o
n.o
n.o

uo
0 0
00
0 0

no
0 0

oi
02

CAPTURE

4.31728E-04
J.71442E-03
7.D2*06E-0J
5.3H431E-02
l.*l«l«-•01
3.67827E-01
•.36588E-01
5.49525E-01
7.»2»1>E-
1.27521E
?.0»«»3£
4.5H867E
T.90«3«
1.51306E
2.«1*«E
4.J7308E
(.63369E
9.1H05E

«!27922F
2.3*O*1E
7.33701E
3,5J327£
3.69010F
».7276TE

•01
00
00
00
00
01
01
01
01
01
01
01
03
01
01
01
01
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JAERI-M 60 01
" • • N l f l IOF S M - 1 » 7

10UP

1
7
3
4
3
6
7
*
4

10
4 *

17
13
14
13
1 *
17
i a
14
70
71
27
73
7 *
73
26
7 7
7B
24
30
31
3?
33
3 *
33
36
37
38
34
•o
4 1
• ?
43
44

45
46
47
4a
44
50
31
37
S3
34
55
36
57
3a
54
60
6 1
67
63
64

63
66
67
6>
64
70

*OTAI

A

i.
4

^
A
A
7

*

3

1
A

7

q
a
1
1
1
1
1
1

•>

j

•}

V

V
j .
4,
V
5.
'".
11

4 ,
^ t

Q,

1 ,
1 ,
1 ,
1 ,
? ,

H ,

1 ,
1 ,
3,
3,
1 ,
3 ,

1 ,
^ (

9 ,
1 .
J ,
4 ,
1 .
1 ,
1 ,
1 .
1 .
1 ,
1 .
| ,
1 ,

i.

.A17R3F

. M/.A3F
.B7.13BF
# ̂ 7r,44p
,4q>49F
.3^1BAF
• 43:)65F
.7O099F
.14441F
.»«<3»F

it'sefrF
,44403F
. AAl33F
.9»7S?F
. 1 ilAOOF
.57428F
.n°486F
.43«21F
.1A?lhF
.034C1F
,74A6lF
• 17117F
.jAliBBF
.3A74BF
.44469F
.7O377F
,AA393F
.16773F
, 5 7 ^ 6 F

»A7763F
.1I^OOF
.31377F
•4AA00F
.57073F
,0A09BF
,4n33BF
t74^3<1F
,3A^lBF
,3n77BF
,7^A44F
.A9721F
.1O179F
•SA^73F
i33412F
, A 4 A 3 ? F

,47068F
, ?^f>6nF
,934l9F
,3An69F
,?»156F
,57«7nF
1?'fl*AF
AAQ07F
1 A/.O7F
An*3 3F
OA61F
n*n97F
13259F
15434F
A7301F
??04?F
14923F
H33IF
jnniflf

|774>8F
3J931F

,3491<iF
77367F
»A439F

on
on
CO
0 0
on
0 0

co
0 0

on
on
CO
00
0 0
0 0
00
on
pn
on
on
on
on
pn
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
o i
01
0?
07
07
0?
0?
01
0 '
07
07
05
03
01
01
On
On
11
0?
0?
01
01
01
01
01
01
01
01
01
01

70 <j*<

FLASTIC

7
7
"•>

1

4

4
A

4
3

4

A
4

A
\

A,
A.
7,
A
A
1
1 ,
1 ,
1 ,
1
1 ,
1 ,
•>,

7,
7.
7 ,
7 i
^ ,

^ ,

'*.
4 .

4 .
4 ,

J .
A ,

4 .
4 ,

1 .
4 ,

4 ,

^ .

1 ,
•t .

7-

9 .
H.
A .
H.
1 .
1 .
8*
7 .

7.
7 .

7 .
7 .
7 .
7 .

7.
7 .

.41T37K

. 14-.H1 F

. i fc^57F

. 0QilO* lF

.67Q7tF

. 1 A A 6 7 C

.3H39C|F

.tt^076F

.94373F

.014naF

! B ^ 7 0 * F

•763?bF
. 7fiAA3F
• BB763F
•O8A3?F
.6«?67F
.3f759F
.B0344F
,4O,4}F
.30A24F
,93983F
•02403F
•1*3O*F
.23313F
• 3 * 0 4 « E

.30AA6F
,63^47p

> B5P94F
. 1 ? * 5 9 F

.3312BF

.49071F
42706E

,97040F
29374F

,34n?jF
73O6»F
07A99F
50»24F
8?^9*F
07726F
74M3F
0A715E
84D79F
66A74F
33797F
7714UF
09Q49F
2039AF
6 2 3 4 I 3 F

04127F
00407F
60?3*F
49394F
A4'06F
••?i72r
3n22OF
174A8F
02724C
4J fthhf
O733OF
9470*F
96105E
94 347F
93180E
S7318F
4173U
91»B7F
90976E
9QA68F

on
nri
O'J
( . j

n j
no
'.0
00
no
no

no
I'IO

on
no
no
no
no
no
no
no
00
01
0 1
n l
n i
nl
" 1
n l
01
n l
n i
n l
n ]
(11
n i
n l
rn
n l
0 1

n l
ni
n l
n i
01
n i
07
n i
nl
or
nJ
n ?

02
n i

no
no
no
no
0 1
.11
no
on
10
00
on
no
no
on
on
no

suticruitF.

l!jtl Ail 1C

2.10451.F en
2.738'>9t CO
2.71917f 0(1
2.7769ftF 01
Z.3092HE LO
?,1l676( uO
2.10B641. to
2.?^491|. on
2.0lB3bf- wl)
i.»>nii>3F on

9!i*o"7 f -OI
e!l7234t-01
'.1n?7dF-jl
6.4Lt939F-01
3,Q?673f»01
3* nnos2t «ci
9.1 7746|-o;
O.I.
O.n
O.-i
O.r,
O.o
O.r,
a.n
O.'i
O.n
O.n
O.n
O.n
0.1.
O.n
O.i.
O.n
0..1
O.o
0 . 1
0 . 0
0.11
o.n
O.n
0 . 0
O.o
0 . 0
0 . 0
O.n
O.n
0 . "
O .n
O.o
0 , 0
O.'I

o.n
O.n
O.n

o.a
o.n
O.n
O.n
O.o
O.n
o.n
0 . 0
O.r,
0 . 0
0 . ' ,
O.n
0 . 1
o.n
O.o

rAPTI.RF

?.47S3?F - 0 »
1.14711E-03
4 . 2AR3'-«F

1 .077 7 f£
S1.71 ?1'*F

- 0 3
—0?
—07

3.7AA90E-0?
t, .4 ^4 7rE- 0 2
1.I4I09F-UI
1,9777«E-J1
?.7n'47E

3.*o7B*E

3.B3A4AF
4.04734F'

- 0 1

- 0 1
- 0 1
- 0 1
- 0 1

4.?qOOOF-OI
4.F.»U<IE-01

».»;-mf-oi
3>6?<j3AF-
6.4«7?3t,

- 0 1
- 0 ]

7.2J17OE-O1
7.9A777f-0)
9.8«D40E-01
1.17A^7£
1.35344E
] . 3\M,4F
1.9A917E
2•300A^E
3.17734E
4.4 , ,96E
5.4]333F
fc.l»7H«p
6.a«'n3E
9.74QB4E
1.7ASfl AE
1 ,3rij77f
1 .67793E
7.2J'37E
3.04 ^79E
3.6«13*E
4.13417F
• .64 137F.
f .77147E
fi.9'137E
1.0«,744E
].lg^7«E
(.94743E
4. l i701E
'.03330E
1*91490t
?.1047KE
1.3743iE
4.6A137E
1.19310E
1.79A67E
1•1A3A3E
1.71441E
7•1l43nf
li47')77E
4,0134^E
a.l7«2BE
4.21744F
1.VH0E
3«6n467E
4.07321E
4 , fkA95fa£
5.9736BE
7.47B63E
9.3?Aa4E
1 . I 7 3 9 I E

0 0
00
00
00
00
00
on
no
on
on
00
01
01
01
01
01
01
01
01
01
01
07
07
0 1
01
07
07
07
07
02
01
on
00
un
on
02
02
00
on
00
00
0 0
on
00
00
00
01

OUK

1
2
3
4
3
6
7
B
9

10
11
12
13
14
13
16
17
ia
19
20
21
22
23
2«
23

707AI

• • 5 8 7 9 6 E
i.79673E
S.77134E
7 ,n^3o?F
J.01%69E
t . » 0 l * 9 f
•S.Q7139E
».nill?OE
•I.99918E
1.7'72OF
1.A444UE
7.34004E
3.43914E
i.n?AB?E
7.4A.361E
1 .OJSI^E
1.379O2E
1 .74749C
4.10A37E
•.79702E
iiA74GAE
1.4333^E
1.17330E
1.78844E
1.74771E

CO

on
0 0
no
no
0 0
no
0 0

no
nl
n l
n i
n l
01
nl
02
02
02
0 2
02
no
02
o l
01
nl

25 G""l

FLASTIf

7-3366SF
7. B4B4*>E
3.916DOE
4, 7l3n?F
4.9S034E
4.87777E
4.9173OF
6.2221'F
8. <:72A7E
1.139B7F
1.49934E
2.11637E
2.70777E
3.34044E
4.4A601F
S.1371AE
4.63105E
1.03*7^E
2>2136OE
2.6730OE
B.36774E
).082A7E

7.96363E
7.92*1 3F
7.V0477E

OU
00
0 0
0 0
OU
OU
0 0
OU
Ob
0 1
0 1
0 1
0 1
0 1
01
01
oi
07
02
02
00
01
on
0 0
0 0

INELASTIT

?.250206 00
7.274721 00
7.31382E 00
».2*077E 00
1.80231E 00
4.l77n2E-01
A.47713E-01
1.J7321F-01
0 . 0
0 . 0
n.o
11.0
n.o
n.o
n.o
0 . 0
n.o
n.o
0 . 0
0 . 0
n.o
n.o
n.o
n.o
n.o

CAPTURE

9

a
3
9
2
3
4
9
7
1
1
4
7
1
2
3
1
7
1
1
1
1

I
9

.443434-04
•44316E-03
.O0B01E-02
.06428E-02
. 3 3 1 3 6 E - 0 1
.57544E-01
.06176E-01
. 31»«E-01
.76964E-01
.16430E 00
.43334E 00
,3323tE 00
.34723E 00
.48257E 01
.98406E 01
.14S61F 01
.0S393E 02
.13219E 01
.84061E 02
.6J203E 02
.SO636E 00
.a47l9E 02
.7B751E 00
, 9 6 9 I 5 E 00

.31T13E 00
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JAERI-M 6001

GROUP

1

3
4
5

ft
7
8
9

10
11

1 2
11

J?1;,
17
18

20

21

73
24
?5
?6
27
28
?9
10
11
12
11
14
^5
1 *
37
18
1«

• 0
• l
4?

45

47
4P
• 9
5n
' 1
12
53
54
55
56

58
59

61
6?
6 1
64
65

67
68
69
70

TOTAi

4 .

£[
5 .

<*.

\ \

7 .

A.

1 m

1 .
1 t

1 .
* .

y t

i,
,̂

3 .

6 .

• .

1 .
1 ,

I .
• t ,

•i t
\t
1, ,

1 .

* .
• » .

^ ,

" > .

A .

1 .

1 .

> ,

3 •
"•.

J;1 .

^ ,

-1T74F

A " O ( U F

1«9<-uF

o.-i'V

»«I?4F
5»<3«F

1 1 116F
"^VBF

0MT?f

^1*?1F
**O*SF
' l '*?l IF

1 n*»2*F
^nnlftF
7 A i t OF
ni?5-iF
pi^7hf
B*?T*F
*0^7*F
R7A4HF
??7I*AF
1A7OF
* 1 * V F

l iMOF

i5pt5F
31756F

57J45F
1gn49F
771 09F
1'445F
44501F
7»19IF
1*317F
7O171F
n**30F
*!«50F

«1!1F
•44JBF

i,Wf
n^3^ftF
)^9h5F
n^h64F
* » « 3 7 F

l " l O F
A9A1AF
79496F
1 AAOftF

00

0.1
00
00

on

01.
00

or,

uo
00
00

00
no

on
01
01
01
n i
01
p i
01
01
Cl
01
01
01
01
ni
01
Qi
01

07

c»

OJ
c?
0?
/)•/

0?
0?
01
0?
01
0 '

n?
o;»

0?
0^

r,>
0?
n i

0 1
0 1
0 1
0 1

'? URC

FLASTIC

..MnroF

^ • ^ ' ^

H.4H771F
O.-JIMOF

4.71750F
•'.•^11 IF

'>.tll80F
<,.33J12r

7.5?997F
R(04&OOF
1.02992r
1 . 1 1 * 78F
1.21H75F
1 • 3 7 * 9 9 F
1.48».77F
1.664JJF
1 ,8711«.F
J.03H0E
? *I5749F
?•2ft'^'F
5.5O177F
?•72*1OF
».9ono5F
1 , 0 1 > * 9 F
3.2 3AO6F
, .47577 r

•\.7?790r

1.4'?C7F
1,2C^78f
1.1?n^^F
J .3M75 f
' .90?t7F
1.29n*3F
7.4O788F
1.0 '7 l6F
7.85061F

/.5.3557F
1.1K-71F

« . 0 1 7 » 6 F

A.?54lf f
8 .91*>20F
1 .39f>64F
9.19491F

!:"?*8F

?,5T*50F
4 . T ' l 1 7 c

i i .

n-
00

nn
no

on
no

CO

00

0 )
nn
ill!
ncn,-
01
01
01
n i
01

m
nt
111

nl
m
m
n:
H I
nt
o i
01

0 " .

01

" 1
1,1

< : . . '

«?

r.i
r.l
•-,1
01
n ;
n l

r. n
111
01

rH
nu
01
01

01
1.1

n l
e l

M-UC HJRL

NFLAS1 K'

2.«66»L

^!?'2i i ' l
?. ?in7l*F

2!*1732^
1.19B2U

1.I7IJ5F

l!.10«'2F
a. 61553E
8. H.S8«|

e!->73S5F

l ! l l 2 3 » F
7 # 702^*1-
3 ( 407U1
6 * 3?22^f
n.r.
o.n
O.i,
0 . 0
C O
0 . 0
p . o
O.-i
0 . 0
0 . 0

o.n
O.u
o.n
O.li

0 , il
O . n

J . o
O.'I
C .11
C.il
U..I
c.n

O.i.
o.f,
0,1:
O.i'
0.(1
0 . 0
O.n

0,0
0. 1
O.n

O.o
O.n
o.r,

> o.n

°'.:c,
11.0
n.n
0 . 0

0.1

Ol!
on
0 1

00

00

on

O.i
"•01
- 0 1

- 0 1
-01
D'l
00

- u i
- C l

" • NIlCl P

C0P1IIRF

2'0«1l?E

*.8-n5lE
" o i
-0 3

1.31?47E-02
2 .7 i74 , E -02

1.11 <»T6f-0i

?!rt3nie -01

*.<>?. U 5 - 0 J

».viiif-ni
5.87JB6E-31

t ,M ,y,c

7.5P7j>?F

9idll1ir
\ *?*?'*H
1 . *il 891F
1 .8 T 0?1t
7•?n?59E
7 . 8 1 ] 1 * E
1.11758E
4 , 5 1 l i O E
f> • 7?n9lE
7.55J97E
8•55O55E
9 . 5i 01 ?E
1.11 5f>nE
1 . *tqf 94F
1.97843F
2.19^47F
2 • (liiBn9F
3.81194E

Vii'i'n

7.7n37lE

r:!."75f

7.4.1B1C

2•?nlB7F
1.?nB6nE
1.49161F
7.o«7?nE
2.4M971
7.98717E
<• .8 i l48E

6.1n978E
1.758561

l !71i57t
1•°4 119F
3.1A079C
7.9569 IE
7.1561JE

1.13T79E
l . ' in79E
2.T*.9?1E
5.1J084E

•Ul
-01

- 0 1
on
on
00
00
on
00
00
00
on
00
00
01
Ol
01
0 1
01
01

U 1
01
01
01
01
07
(|7
01
01
0?
07
0?
02
01
02
01
02

07
07

01
0?
07
07
07
0 1
01
01
1)1
0 1
0 1

S*. !49 . . .

;.ROLC

1

3
4

5

t
7
89

1C
11
12
13
14
15
16
17
16
19
20

21
2223
24

TCTAL

4

6
7
T

b
i
18
1
1

2

7
9

j

1

1
4
3

•A1B70E
.29576E
.773OBE
.11517E
.n67j7t
• ?^ 3ft̂ E
.98«1«E
.057811
,B7BniE
.22971E
.ASilOE
.468O6E

.K*?90E

.71.151E

.«9A«2F

.15717F

.477111

!i52l9E
.»5»13E
.50091F
.?6*7iE

00
no
00
no
no
00
no
nn
on
nl
01
nl
ni
nl
ni
nl
02
n2
02

m
0?
n*
n3
n i

l^ CROUP STRUCTURE

ELASTir

2
2

4

*

4

6
1
1
|
2
2

3

1

9
1
4

. 375mf. QU
• 4A4<i7F n'"1

.kUi ,ni

.»5«7l

^0U«7

' 00
0 0

[ 00

00
' 00
: on

•9*39«E 00
.0261OE 01
.372* IE 01
.865 34E 01
,3167«E 01
.91517E 01
.5231OE 01
.60A45C 0 1
. 3 *10 IE 01
2 4 AT or n"*

0 1
.623?9E 01

. 1 9 0 U F 00

.0(7«9E 01
•21414F Ol
.0177i • 01

INELASTIC

7
7

7
7

1

4
n
n
n
n
n
n

n
n

n
0

n
n

.24256C
* 26KnOt
.33292t
.40499E
.11918E
•62294E
.0220tE

uO
UO
JO
uo
UO

UO
00

•0'21*F 00
.10A51E-01
• a
• 0
.0
• 0
. 0
. 0
. 0

»0
. 0
. 0

• 0
. 0
. 0
. 0
. 0

CAPTURE

9

t
1
3

I
12

^
3
6
1
1

1

1
4
3
3

.39196E-04
O?lO4E^ft*

•02
.34798E-02
.B90dBE-01
.5O974E-01

.412T9E-01

.59489E 00

.78217E

.09725E

» 955^AF
.7«232E.17145E
.13»»»E
.98370F

.31487E

.26028E

.3>O»1E

.45)7 IE

.«»»2E

00
OC
0 1
0 1
0 1
0 1
02
01
02
02
02
02
02
0 1
03
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JAERI-M 6001
Kllfl I OK 5M-151

70

JP r

1 4

> 4

i 5

' 7

7
10 7
1 1 i.
17 *
1
1* *
19 i
1<
17 (.
11

n7C
21
73

7
7

(
o

23 1
2«
2;
2«
21
2«
2^
SI;
1]

12
33
3«
39
3*
17
18
39
*0
41
»2
41
4*
41
46

47
48

49
»0

52
93
94
59
36
37
98
94
60
61
62
63
64
69
66
67
68
64
To

1
1
1

1
?
2
y

\

'tt

7,
A
•
O

1

I
1

7.

"?
1.
1 t

1 §

t f
1 t

r.T*i

. 7m<>aF

.H47ti4F

.44AJ1F

t^443;>F
,o'fw2F
,?*^l^F
•?4Al6F
onn?V
* ̂ 9A55F
,?*«POF
0li44F
$^*5BF
4777HF
,1 *flMF
,44nfilF
0"»?*?F
i*A6lF
9QA*1F
S3*9?F
^**iROF
04394F
?>*0'F
l?4T9f
***0OF

7O^!»JF

O0J16F
*A460P
7*^1ISF
<»A7i*>F

7T^ 6J|f

)4?A4F
7q7*lF
14021F

1P6A7F
n74fl|f
7A#2fcF
^•*?7F
1?O9^F
^i^?6F

On*3?F
4M4QF
4772<»F
ni i 9RF

?*5?1F
4*»>?Qf
»»*5?1F

j 4

7p

S.
?,

1 .
^.
9.
^.

1 .
1.

O***UF
Kit) \nr
n*v*5F
J?^04F
4 7 * I A F

T0750F
i^1?7F

747B3F
Q**6*F
07366F
A**91F
|717?F
AQU^IF
1J133F

on

on

00

on
on
on
OO
CO
on
on
on
oo
on
nn
on
on
on
O'l

on
on
oi
01
01
01

01
01
oi
01

01

01
01

01
01
oi
01
oi
01
01
01
02
02
02
02
01
01
0!

o?
0?
0?
02
02
01
01
02
01

ov
01
02
01
02
07
07
07
02
07

FLASTIC

?

2

1
4
4
4
4
4
1

1
1
1
1
1
1
1

3
4

3
ft

7

ft
9
1
1
1

1

2
2
1
1
4

4

7

7
ft
9
1
1
1
ft
ft
A
A
A
ft

ft
A,

A.
1.
7,
1 .

1.
7.
9.
1 .
9.
1.
1 .

A.
A.
7.

7.
7.

•4A7G0F

.SJ73JK

.59H60F
,07*5lF
.44719F
.57956c
.4An60F
, 19479f
.8H170F
. 6 1 * 6 4 F
.4AO84F
.391»3F
.3A112F
.36<l64p

.5»il«r

.7479ftp

.?1228r

.4A178F
•35987F
.011lOF
•99168F
.7AA72F
.41489F
,27o44p

O7171F
.l«74 ? c

.49720F
9 1 ^ 2 ' F

27970F
3,769 F

79°23F
1O«73F
82179E
21ftj 8p

5272AF
2 & ^ 1 9 F

317»i(F
09».46F

70090F
2**l*F
91735F
l3i99c
27449F
3*«9«F
66U0E
64^i82F
67144J
6T484F
67A30F
67ft30F
68n96E
6««iOF
6AH13F
*6».OOF
74010E
;« nHF
1HS8F
9A159F
6A992F
70*>84F
9i^n90F
2.)1*1F
02792F
27270F
02426F
93131F
C9130F
86A71F

(hi

no

do
r.o
.10
(. J

ne
(10

no
n j

no
no
03

no
nn
1*0

no
ro
no
01)

n.i
00
00
CO

nl
ni
nl
ni
nl
('1
i.i

ni
nl
ni
nl
" 1

(il
ill

ni
ni
• 1 2

o?
nj

uO

no
r.o
'")
no
nf)
no
nj

no
no
01

nl
nl
no
•1 j

HI
no
01
ill
dO
no
en
no
nn

1NFI AS1 1C

j

2
2
2
2
2
2

7
2
2
2
2
2
2
2
1
1
2
9

2
2
3
1
2
1

0
0
0
a
0
n
0
0
0
0
0
0
0
0
0
0
0
0
0
p
0
0
0
0.

c.
0.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
a.
0.
0.

.7H47t

.7«7o4r

!n5««E
,^98OhF
.4019i't
• k9?0*F
. "•703.1F
,1A9l7F
.4730lf
.160TJF
, 771 yti.
t 7?0^^E
.223981
, 778^*f.
.11Y70F
.19013F
•4219^t
,2A467f

•490l4E
t 7%94tf

.O1681E
*1282^F

"79377f
1*(,lf E

.4j 780^
•TOAOOf

O4)2cF-
0
,T
n
n
n
n
n
n
n
n
n
n
n
n
0

n
n
n
n
n
n
n
n
n
f>
n
I!

n
n
n
n
n
0

n
0

n
0

a
n

oo

on
00

on
to
on
OP
00
JO
00
on
on
00

on
an
00

oo
JO
00

00

on
oo
on
00
on
O'l
00

oi

CAFTMRF

4

1

7
1
1
2
2
2
2
2
2
1
1
4

t,
8
1
\
1
I
1
2
2
2
7
2
2
1
1
1
3
4

i
9
f,
1
ft
9
1
1
1
1
1
1
6
7
ft
9
1
1
1
1
1 .
1.
1.
9,
3.
I .
2.
1.
3.
2.
3.
1.
1.
2.
4.
A.

.T149AF-04 i

.li72Ot-O2

.1fc^AiE

«6"i671 F
• 0A^4# r

-Pi
-01
-01

. 2T142F-01

.3?!2*C-til

.17A41F-01
• 3i *31E-01
.71222E-01
.2n944f01
•A9414E-01
.»M100F-O1
.7o»nnf-ol
,94II^E
•0291HE
,?4A7pE
.92942E
.7,fcoi£
.94A«tE
.17191E
.7-,9 50f
.1«976E

347A4F
.**ll»E

'2«'90F
994A9E
7*759E

919 79F
6^43it
2o099E
79?I^F
l741nE
2n4tiF

A4A77E
7ftl54E

C611AE
1401 IE
3ii 1 ftlC
6 1 1 1 1 E
74079E
97^81E
27A18E
11774£
IIOUF
29715E
01649F
7n54lF
37347E

76947E
9*7»iE

ft*716£
01177E
6ft2niE
21099E
3i42nE
64187E
902*2E
77087E
57J11E
79141E
61410E
Olk441E
6n6AAE

-01 '

on
on
00
00
00
00
on
00
00
00
00
00
00
on
nn
00
00
00

on
00
00
on
01
01
01
01
01
01
01
01
01
0]
07
02
02
07
02
02
01
01
02
01
02
01
02
01
02
02
02
02
02
02

ORCU»'

1

2
j

10
11
12
13
14
19
16
17
18
14
20
21
22
23
2*
2}

10TAI

4
*
6

7
t
6
b

t
1
1
2
1
4
7
9
1

e
1
1
4
1
1
2
4

.A«*4i:

.10471 €

.7A9A&E

.19724E

.121711?

.1U969F

.O1791F

.93953F.

.AO77OE

.270*21
• O17AE
.41092E
. Wl9t£
.78214E
.n&nnoE

.44A69E

.nti*>7E

.14940E

.&36n7E

.62307E

.A8762t

.39991E

.4T202E

.MO71E

00

nO
00
CIO

no
no
no
no
no
01
nl
ni
nl
01
nl
ni
n2
01
02
02
02
n2
03
02
n2

ELASTIC

2
2
1

4
3
3
1
3
7
1
1
2
4

6
A
1
8
8
8
3
9
1
A
7

• J9.137E

.86914E

.82394E

.5134AE

.32414E

.tftlOOE
•37601F
.7A79AE
.2A42AE
.7fc6»lE
•06777E
.90129F
.87191E
*20^A7F
.21111E

.2707HE

.666A1F
•67711E
.68J7OE
.273D1E

.96BHE
• AA549p
.•4149E

00

00
00
00
00
00
00
00
00
00
01
01
01
01
01
01
02'
00
00
00
01
00
01
00
00

INELASTIC

7

2

1
7
7
2
7
j

?
1
1

n
n
n
n
n
n
n
n
ei
n
n
0

n

.2J967E

• 30193F.
.34740F
.*»O77E
.J6985E
.37022F
.24219E
.18O61E
.01360E
.S2047E
.12941E
.46179E
.0
.0
• 0
.0
•0
.0
.0
.0
.0
.0
Q

.0

.0

J

00

00
00
UO
0000
00
00
00
00
00
00

CAPTURE

;
i
9
1
2
2
3
8
1
2
2
3
4
5
8
1
1
7
1
1
4
1
1
2
4

.03707E-03

.60407E-02

.42397E-02

.29792E-0I
,9447iE-01
.93637E-01
.17427F-01
.30450E
.11424F
.96379E
•27348E
.11704E
.77J12E
.96687E
.14»27E
.71416E
.1*«9«E
.04262E
.'4420E
.24544E
.741T4F
.53623E
.1«331E
.43175E

00
00
00
00
00
00
00
01
01
01
02
02
02
02
03
02
02
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OUP

4

6
7
8
9

10
11
12
13
14

1«
17
IB

19
2r
21
??
2 j

2 '
26
27
2a
29
10
11

12
i i34
3 *
16
17
38
19
40
*1
42
4 ^

44
43

»6
47
48
* 9
in
31
12
» • >

34
55
56
17
5B
39
60
61
62
6 1
64
65
66
67
68
69
70

*TTAI

* . 9 i 4 q 7 F
*,4*?*IF
t-. n * * 1\F

f.fr '1B7F
7 f r»Al3 3F
7.M07OF
7.J7461F
7.0K>91F
'. .*102~F
i.. 11 191F
t..1?«llF

<-!i«1«6F
ft.2O097F
* ! 71«5lF
7 • 3*f>lOF

n.4rt95IF
9.i«*7lF
1.I145?F
1.1*931F
1.311B9F
1.*J576F
1.53911F
1 .7740BF
1 .94^10F
? • 2 * \ 4 4 F

2.AH71»F
vnnni6F

^!«*U»F
i . 1 *1 8*>F
«.77,B6F

^ , * * k̂OF
t . ^ T 4 THF
?> qn^T^F
A,8a*3OF

1 .OM03F
1 • J'^l^F

'•*n*5*F

i:^»2TF
{•, 0^O6AF
* , 7"H»*?F
7, A^n71F
« , A*nO*F

1 ,O*V*?F
1 . M T 0 l f
? t?T^69F
V7Q170F
1 ,1 M8(IF

ft .t\4*.4?F
* .**?1IF
*.A*q93F
1.^*T^F
i.noMlF
7 t ?^77qF
^ * 7^01F
^,A1 ?6*»F
•1, ^71 04F
<,A?l9flF
'.?fli67F
i.i5^ior
1.n«7*?F

i i n

On
fin
cn
on
on
on
On
On
on
on
00

on
on
on
on

on
0 0

1 !
n
ni
ni
0 1
01
01
01
01
01

ni
01
ni

01
01
ni
r j i

11

0?

01
0 1
i i

Q i

0 1

01
0?
0?
02
0?
02
01
02
0 2
0 1
02
01
01
01
01
02
02
02
02

T n GKrn

Ft Af.TIf

2.3il72r
2.61n64p
1.1119A> :

1.7O^lZF
4.17175F
4.4»n99F
4.51712F
4,34576F
4.04146*-
!.7*765F
1.34A16F
1.«?"93F

l.»f.illPF
1.61115F
*.21«34F
l.OlnoBF

6.3flQO2F
7.5*?B7f
A.4OO91F
9.52293E
1 .04940F
I,1^^*^F
1 , Jn7VBF
1 .32****F
? .42173F
1 .56*B*F
1.73102F
1.«1*3«F

j ! 035 l9c
J.19O92F
?.3512*F

?!'**11F
9,h^2^nF
y , 7 MOOp
'.H5743F
? »92'99p
2. 91J. \1F
>.3»9iBF

« . J ( . 7 7 3 F
B.57174F
A.5 7A17F
A.60149F
A.59583F
B,54R64P
1 •01?«0F
1,*n«78F
J.11902E
«.55760F
A* 2H6VF
1.4nin3F
1.44765F
2.39B08F
B.70114F
*.02142F
7.9HBBF
T.f»13F
7.83&56F
7.BI696F
7.85131F
7 .S3^49F
7.8272»F

JP STRUCTURE

<••>

f )

0 0

nu
rn
OU
rtr>

ii'j
n i
n,"i

r.rt

0°
no
nn
no
0 0

no
n j

no
00
o i
0 1
n l
01
n l
ni
nl
'"•I

0 1
0 1
f ' l

?x

nl
0 1

oi

0 1

0 :
M

n j

0 0
0 0

CO

n i
no
nl
>.i
0 1

H I
0 1

nl
ft!

ni
0 0

no
no
no
0 3
no
00
0 0

CO

IMF I. AS ' I

?.?7«esf
2.99B5Ct
?.1O937F
r. n9l 'r
2 . 1fiB4lF
2 .*213'F
2^01231
2.11960F
2.1080'it
2,AftS8*f
2.?^333t
2.16361f
2 1055'i^
2!n456«E
2.02517K
1.71749F
1 , »15l'*F

o!n
0, , j
O.n
0 , ii
O.n
o.n
0 , il
O.n
O.n
0 . 0
O.n

0«i"l
o.no.n
0 . 0 •

0*0
O.nO.o
0 . 0
o.n
0 , 0

0, P
O.r,
J.n
O.n
O.n
O.o
C.o
O.n
n . o
U.n
r .n
O.n
•j.n
O.n
O.n
o.n
C.I'
o.n
o.n
u.n
o.n
1 . 0
0 . 0

0.11
0 . 0

0 . 0
0 . 0
O.fi
o.n

c

O'I

01)

00
00
or.
00
00
00

ou
00

o«
00
uo
cn
on
on
00

00

rA*V,;RF

'.7J19V-04
1.H901E-C!
! .H741F-U2
4 . }Q?0{)£.
8 • 1 1 K 9 9 F '
1 • 5nB'4ftE.

-0?
-0?
• 0 1

?.T1B76f-(Jl
i . BQ2'|5t"• 0 1

4.(n427E-0l
5.12706E-0I
5.19446E1

5.09156E-

'!7*7!l 'e-

*ul

•01

• 0 1

(.091ME-01
9.4.<1111F'

i»09imF

1«*QB2*fc
1 .4Ni6?F
2.15116E
2.6194BE
l.OniiBE
l. lnlft lE
4.44A^5f
5.21747E
7.on9*ip
9.40476E
l. l»i5«E

1.91« UF

1 , qi j i «,F.

h*C?AAh£
b.79?6^E

l.On^nt

-1 .M*?TE

't > lQ^9?E
^ . 9^i ?flE
6.7g?fl^F
T,9*97«E

4,fc790*E
1.4»17^E
? * 1^*7dE
^.^51ft9E
1.070?A£
7.F7771F

^ «7nl'*E
6. 7/i*7?F
1•31?7^E
?.ononftE

2.94047E

4 .A0AI f f
1»^*1**E
?•1?71 HE
1.0**77E
l*0n4l4E

-01

00
00
00
00
00
on
on
no
00
00
0 0
00
01
01
01
01
01
nl
01
01
01
01
01
01
02
02
02
02
01
01
01
01
01
01
01
02
02
02
02
01
02
02
0 1
02
01
01
01
01
02
02
OJ
02

2 1 GROUP STRUCTURE

L U P

1
2
3
4
3
6
7
0

10
1 1
12
13
14
13
16
17
18
19
20
21
22
23

2?

TOTAl

4 .67396*
5 * IBl14E
1.16T91F.
7.191A3F
7•1*19PE
«..15282E
».13344e
7.21A44E
«.198taE
1.11004E
1.76426E
2 «f<52))E
3.&1796E
5.74«n«e
7.79»57t
1.0B094E
1•59624C
6.07O61F
B.79O10E
1.63724E
1.94A61E
8.71235E
I.O7O45E
B.377O9C
l . *7 l0 lE

00
on
0 0
no
00
on
no
f/O
00
nl
o l
n l
0 1
n l
0 1
n?
ai
0 1
0 1
02
02
n2
02
nl
02

ELASTIC

2.40717E
2.944n1F
3.93115c
4.310HE
4 .X87i IE
3.J764BE
3.»9?09E
4.8334nE
7.4fl4« %E
1.04729F
1 «323fl5£
1.72472E
2.06911E
2.49045E
2 *793Q7E

2.74921E
1-37211F.
».}4711f
8.'925BE
1.09B01E
1.26979E
1.7500'F
B.2l3^A£
T.t«2<,(iE
7.A I099E

00
00
00
0 0
0 0
0 0
0 0
0 0
0 0
0 1
0 1
0 1
0 1
0 1
0 1
01
0 1
0 0
0 0
ot
b l
0 1
0 0
0 0
0 0

INELASTIC

?.26804t
2.307J9E
2.3346*E
2.462A6E
2.3179TE
2.26400E

' 9.OfefclHE
1.4JJ3SE

0 0
0 0
00
0 0
0 0
0 0
0 0
0 0

1.09*63E.01
n.O
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o
n.o

CAPTURE

6.2226BE-04
1.22638E-O2
6.49lB9E*•02
2.17394E-01
' . 3 6 3 1 1 E - 0 1
3.11600E-O1
5.80665E-01
9.4566BF-01
l .»9202E
2.6032SE
4.40»87E
9.U456E
l.M53*E
2.7BJ00E
5.OU32E
8.0492BE
i.*673>£
J.21391E
7.»30»7£
l.itUlt
1.82156E
8.57726E
9.88278E
7.59091E
1.39266E

00
00
00
00
01
01
01
01
02
01
01
02
02
02
01
01
02
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GROUP

1
7
3
4

5
6
7
a
9

10
11
12
13
^4
19
It
17
ia
14
20
21
77
73
7*
25
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Appendix 2. Lumped Group Cross Sections at Burn-up of 360 Days

OUP

1
2
3

1 0
11
12
13
14

1 ^
17
18
19
20
21
22
23
24
25
2 *
27
2«
) .«9
30
31
32
33
3 *
35
3 '
37
38
39
• 0
4 1
* 2
43
44

45
4 *

47
48
49
50

«
53
54
55
56
57
58
59
60
6 1
' 2
63
64
63
66
67
68
69
70

TCJT*L

H.9M00E
».5no»ot
«.3»100C

9.5O9*0E
1,0li>"OE

1!211*0E

1•1A450E
1.37H00E

1 .4?K*40E
i,47n^0F
1.3' l lQE
1 .55O20E
1.5»8lOE
I.644JOF
1(6A?2oF
1.7o5^OE
1.7/>070F
1.740^0E
1.77O1OE
1.»n?90E
1.8H50E
1.91400E
1.9M30E
?.0*>**0E

i!4?2o°E
?.5' i2uF
1 ,454-JOE
?.55160F
y.TMjlOf
?•9TA50F
7.89^9flp
7.8«n40E
\.A*^90E
5.51100F
4.^JO^OF

?:I«OOF
(..5O150E

5.44400F
5.76600E
1.61790F
1.??**OF
3.B9960E

1.7121OE
1.11930E
1.U430E
1 . l??10E
H.29700E
1 .OJ13OE
1.0T560E
?.**?^0E
4.4n170E
2.*n930E
•}. an430E
1.6A610F
1.04110E
1 .7?990E
\ . .V1A2OE
5.AAflBOE
8.t?78OF
*.1746OE
K.71670E
1 •5^55OE

00
00
30
00
00
01
01
Ol

Ol
01
01
o i
01

01
Q l
01
01
0 \
Ql
01
Ql
01
o i
0 1
oi
0 1

Ol
Ql
Ol
g l
a i
Q I

Ol
0 1
Ol
Ql
Ol

Ol

Ol
o i
01

01
oi
01

Ol
Q?
o?
0 1
07
02
0?
Q l
0 1
0 1
0 1
02
02
0?
0 1
Ol
01
Ql
0?

7C -><0

EL*ST,C

4.e">n30E
4. 31liJ0F
4 • 264tiO£
4.S^&^OF
5.3n^50F
6.3l7«0(

» ! 9 9 1 4 0 F
1,o2?loc

1.1.1110F
1.2052OC

1.3U50E
I.38I.UOF
1.44O0E
1.49(H0F
1.3»'»40t
1.59»5oe

1 . t>15¥0F
1.6577Oe
1,66S^0t
I , ^S 1*>OF
1.7O^70F
1•72^*0E
1.77730F
1.B1H00F
1.877B0F
1.94?UOE

2!2'4 70c
?.3?\00F
2 • 2 * 7 2 O E
2.3MtiOE
2 • * 9 7 9 0 E
2, 64?.!nE

2.4b7b0c
1.07750F
4* 769U0r

1.3'^BOE

J'.0«?70F

5.05720E

1.60H50E

2.31100E
1.795^0E
7,23?20F
5 . 2 3 ? ^ 0 F
2.49n40E

1« ^ IOJOE
7.98U40F

5.69590E
5.95n50£
3.52950F
3,BOlBOE
1.55130E
1 . * 2 ? J 0 F
1.40A40E
1.40020f
1.43340E
1 . * 6 ? 0 0 F
1.321B0E
1 • 8 IO5OF
1.3663OE
1 . 6 « 2 « 0 E
1.B822OE
7•4QA7OE

>•>

00

uc
on
Of
jri
uo
JO
<ll
01
0 1

n l
01
n i
l ' l
0 1
111

.11

n;

UJ
0 1
.11
n'-
" 1

ol
"1
u l

o l
f>l
n i
Oi
ol
Ol
o2
01

0)

0]
rtJ
D]
0=-
Ol
n'.
nj
0 1
Q]

0 ^
Oy
01
01
0 1
0]
Q j

0 :
01
01
01
01
0 1
01
01
01
0-
Ol

f i s s i o n I 'Whur

SIhuCIi iRf

I N F L A S ' I C

} l

4 .
4 .
4 ,
4 .
3 t

2 #

2 !
1 .

j:
7.
5,
3 .
2 .
1 ,
1 .
1 1

6,
3 t

3 ,
2,
2 .
2 ,
2 .
2 .
2 -

1 .
2 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
3 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
3 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
D.

v 0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0 .
0
0 .
0

1 1 09ut 0.1
U 3l0t 0.1
i68or>t co
l925Jt UJ
9875.)t O'J
49080L 00
7O660E 00
>n3<iut. 01
834701 on
4l25')E O'J
? 0 0 I 3 E 00
«0310t-0l
? 0 3 } 0 F - 0 I
11150E-01
*34 i °E -0 l
7rt 13CE-0-1
!7o5n f . 0 l
n2nti)t-ol
•*7j53[;™02
nrt3 ?Ot-Cl.J

57^^nE-02
9H620E-0^
1"1lOE**O2
04460E-02
I j4>0£-0^
19220E^32
59870t—Op

0213°E-0?
1M901-03
n
n
0
n
0
1)
0
0
0
n

0
n
a
0
(I
0
0
0
0
0
u
n
n
0
0
0
0
0

n
0
0
0
0
c
0
0
0
0

LuMCEJ urtCUP C

<i Or " u - i 3 9

C'PTurtE

>

i
4

9
1

4

t
9
1
1
1
1
2
2
2
3
3
3
4

5

$

8
9
1
1

1
1
2
2
2
3
3
n
5
7
8
1

1

1
2
1
I
1
4
2
1
3
8
2
4
7
]

2
9
1
2

a
1
1
4
3
4
6
1

•41690E-U4
.7?53ot-O3
. 55790E-U-*
.77O60E-U3
.fl?360E*u2
.97590E-02
. 5?l/n£-02

.87?^oE-u2

.O7HJE-O2

.0*0406-01
•22240E-O1
.4?72oF-ol
.TO95OF-U1
.0O770E-01
.2i590E-0l
.614lQE-0'l
.OH52OF-O1
.37130E-01
.91»JOE-01
.674B0F.-01
.24B80E-U1
.411T0E-01
. 5tl2'OF-01
.39»2OE-Ol
.37800E-U1
•07990E 00
.l«'iOE 00

.69160E 00

.9H080E 00

.OIV3OOE 90

.S7920E 00
• B ? 7 2 0 E 00

.31890E 00

.»02»0E 00

.1?7»OE 00

.»9l70E 00

.3qO6OE 00
,6ipOOE 00
.04060E Ol

•41680E Ol
,6n 560E 01
.81560E Ul
,Qj940E Ol

•3n490E Ol
•*?'1OE Oi
.6fc71OE Ol
•3?100E Ol
.24150E Ol
.6o9iOE Ol
.S6270E 01
.•4830E Ol
.396OOE Ol
•2B2B0E Ol
.2765OE Ol
.WfTOE 02
.8523OE 01
.87050E 00
•i9aoor ol
•2«9aOE Ol
.9777OE 01
.'K)BOE 02
•l«5aOE 02
.050J0E Ol
.2 i l?0E Ol
«' i l70C Ol
•a5460E Ol
•29460E 02

ONb7AM5

buR*<-ur

(iRCUl'

1
2
3
4
5
6
7
1
9

10
11
12
1 1
14
15
l 6
17
18
19
20
21
22
23
24
23

" "

160 0*

10TAL

8
U
9
1
1
1
1
1
1
1
1
2
i
2
4
3
3

5
1
1

1
9
1

•36140E
.60?50E
.9324QE
.J7O2OE
.11740E
.4OI4OE
.52100E
,*4»»0E
.721}Ot
.aiiioE
.9953OE
•19520E
.59T70E

.48010E
*493^0E
.4«440E

•85740E
.70*20E
.11400E
• 2O24OE
.O425OE
.J9900E
.0091QE

on '
00 '
00
01
Ql
01

01

01 1
o l
01 .
Ql
01 ;
o i
01 1
o i
01 ,
ol
02
0 2
01 ]
0?
01 ,
0 2

„ 6B0

:L*sTir

!>'>697IIE
».4179l)E
•a262nE

I.J291OE
L.0T95OE
.2*l*0£
• ; • ' ! ' *

.6687OE
«734jO£

L.8845OE
•22400E

t.33JlnE
.3^10OE

1.T535OE
..iflOlOE
1.6535.1E
>.112«l>E
).l3alnE
.210*OE

i.U909(l£
•4*9Bnc

1.431TIIE
<22^n£

L.97alOE

ou
0 0
0 0
no
Q l
01
Ql
Ul

01

Ol
Q l
0 1

0 1
Q ]

0 1
Q ]

02

0 1
O l
0 1

STRUCTURE

INELASTIC

4.0 I940F 00
4.13070E UO
4,oa9lOE 00
1.13010E 00
?.09B20E 00
1.13»2OE 00
V66080E-01
1.3»"0E-01
4.63990E-02
2.*T970E-O2
2.37490E-02
1.1ll '0t-02
n.o
n.o
n.o
n.o
n.o
n.o
n.o
0 . 0
n.o
n.o
n.o
n.o
n.o

CAPTURE

1
7
2
»
1
1
1

4
7
1
1
2
3
7
1
1
I
2
A
I
1

?
•

.46560E-03

.92090E-03

.4 ln60E-02

.3«' l0£-0j

.49420E-02
• 23300E-01
.97690E.01
,^8jB0£»0l
.63240E-01
.4655OE-01
.07«20E 00
.47060E 00
.4233OE 00
.764J0C 00
.30920E 00
.212*0E 01
.•2640E 01
.4* '30£ Ol
•Tlf^oE Ol
t9595oc 01
.00490E 02
. ' 4 2 ' 0 £ Ol
.99310E Ol
•07330E 01
.U280E Ol

- 7 0 -



JAERI-M 6001

"•- LUMPti) GRCUP CONSTANTS -••

FISSICN PRODilCIS OF U-235 160

GROUP TOTAL

1
2
3
4

6

a
9

10
11
12

19
20
21
22
23
2*
2»
26
2?
2«
29
30
31
32
33
3*
3'

3«
3*

;
«2
«3
44
»5
»6
«7
4a
•9

J!
S2
'3
54
56
47a
to
*1
62
*3

66

67

a
70

H.A1160E 00
H.49A90E 00
H.J^'OOE 00
J.6H120F 00
9.*7A00E 00
1.O'*00E Ol
1 .1M00E 01
1.19700F Ol
1.2k900E 01
l.)?*70E 01
1.1*070E Ol
1.3«*4i|F O1

1.4?000£ 01
1.4A400E Ol

' 7 0 01
. i i o O E O

l. tn,«0E 01
l.&*«OC O

t,7oi90E 01
1.7?760F Ul
1.74?80E 01
1.7*42oE Ol
1 .7H89UE 01
1.8M60E Ol
i.a«n*OE oi
1.94190E d

t 01. o o o e
?.2>«lOE 01

l *

01

.»MoE
J.O179OE 01
7.91940E Ol
j.«">,*0E Ol

l^ Ol
i.29l80F. Ol
«.7T*20E 01
9.3o*aoF nl
*.**lOOE Pi
1.H140E Ol
'.*n?*oe oi

Th i
. h o t

j .*9»10E 01
' l

l
02
01
O
Ql

?.2*470E 0?
1.«*960E 01
6.1«««0E 01
9.0»930E Ol
2.6H940E 02
«.»7920E 01
i>.oii70E Ol
5.1*'3OE 01
?.t1100E Ol
v*oi«oe oi
9.19630E 01
].0*?30E 02
A.l9920€ 01
*.»'0*0E 01

0E Ol
01
02

70 <i«OUP STHUCTURt

ELASTIC

4.B4120F 00
4.40030F OJ
4.28120F OO
4.537K0E ni
3.3O67OE On
6.30O90E 00
7.5e«'0F 00
9.OCO3E On

1.14560E nl

1.20240E nl
1.33» J0E 01

1.39740E Ol
1.4*l70f Ul

i.JbifcOE nl
1.56?OOE HI
1.619V0E Ol
1.667JOE OJ
1.6912UE ol
1,'0'6OE 01

1.7243«E (ll
1.7412UF 01
1.76nlf.E nl
].«2«40F 01
i.a7?oOE ni
1.9J440F 01
1.99A80F nl
2.11»00E 01
2.39990E nl
J.44H60E Ol
2.32nJ0F Ol
2.48980E 01
2.63n*0E nl
2.7*n20E ill
2.J2710E nl

"1
nl
01
Ol
01

4.23910F Ol

1.69130E
J.79700F

_ "I
1.72900E 01
2.33niOF Oi

l!48990E Ol
1.62710E Ol
6.H9J0E Oi
1.65640E 02
* . 3 9 I 6 0 E 01
1.62740E 01

.2.58790E Ol
Ol
01

1.38380E 01
1.3**70E 01
1.3627OE 01
1.J7470E 01
1.39870E 01
1 , * 7 J 8 0 F 01
1.4I150E 01
1.79«20£ 01
1.99110E Ol
1.80970c 0]
2.2B790E Ol

Ou
01!
00

.Uo2 'JE 00
, j 733OE 00

3.93900E 00
00
00

2.092 TOE 00
. _ 00

1.047S0f 00
8.75480E-01
5,?82 T'JE-Ol
3.»73J0E-0l
2 . 6 9 0 » O E - 0 I
2.n7l4O£-ol

9.93a'0t-0?

3.l64arit-o2
2,*O«''OE-C2
2.3489UE-02

1.41000E-02

l!l6950E-0?
1.1171OE-O2
1.43080E-0'
1.1128OE-02
5.».23lOE-O3
1.
0.0
0.0
0.0
0.0
0.0
0.0
o.n
0.0

o.n
o.n
o.n
n.n
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.o
0.0
0.0
0.0
0
0
o'.a
0.0
0.0
0.0
0.0
o.n
0.0
0.0
o.n
0.0
0.0
0.0
0.0

n

CAPTUHE >

4.19460E-04
1.10*OOF-03
3.27160E-03
b.9tJ90E-03

2.3U40E-02
3. 7<493E-U2
5.3*l9OF-O2

9!l5*'OE-O2

1.1'140E-Ol
l.?«970E-0l

I.6IO60E-OI
1.8 77,01-01

2.J7120E-01

3.2«220E-01

9.390O0E-01

6.«*99OE-0l
6.0*370E-01
9.01340E-01
1.0»«*OE 00
1.31760E 00
l.*1200E 00
1.65?60E 00
1.94H0E 00
2.31270E 00
2.77iJOE 00
3.17320E 00
3.»l»*0E 00
5.O127OE 00
' . • • • 70E 00
7.t«,?loE 00
'.?o»lOE 00
1.06)A0E Ol
l .2 T ' *0E Ol
I.419I0E Ol
1.6n560E Ol
1.77480E Ol
7.4|SjOE UO
1.20060E Ol
1.3S800E Ol
4.11760E Ol
t.2*3*OE 00
LI9O6OE Ol
2.99260E Ol
J.9D360E Ol
l.«?990E 01
2.56U0E 01
6.4AD0C 01

1.976ME 0 :
2.915J0E 01
6.61940E 00
7.7j4lGE 00
1.2KS20E Ol
*.2>7»0E 01
7.79760E Ol
9.11030E 01
2.713 7OE Ol
2.71220E 01
3.21460E Ol
•.»fl»30£ 01

01

1
2
3
4
J
6
7
a
9

la
11
12
13
14

»

l a
19
20

il
22
23

3

00
8.59'OOF 00
9.aa230E 00
1.15560E ol
1.10010F 01
1.19O50E ol
l . ' l9»0E 01
l.A6*30E Ol
l.T»500E 01
1.II3160E Ol
W.O2300E 01
2.47130E Ol
2.*f?60E 01
2-95400E Ol
4.'4T«0E 01

l 3 li . i 0 0 E o
».4j780E 01
3.09890E o l
4.98140E 01

.J4570E o
l.)t«OOE 02

i i2 . a a * o E o
i.KOl'OE 01
t.4T««0E ol
7 5 7 a 01

<•, GRUUP STSllCTUHE

ELAiTlr

4.47650E 00
4.43llnE 00
5.»lt8nE 00
a.334«nE 00

01
1.^65106 Ol
1.46200E 01
1.62S7OE Ol
1.7o74OE 01
1<7769OE Ol
l . 'HOOf 01
2.3373«E Ol
2.4820UE 01
2.64lonE Ol

» O3 - 1 2 3 n t Ol
«.»207nE Ol
3.8j27nE Ol
1.93J3OE Ol
2.9978OE 01
8.99680E Ol
4.1*«90£ 01
l.«246nf. Ol
1.3.790OE 01
1.5»4noE Ol
1.89640E 01

INELASTIC

4.07340F 00
4.12o>OE 00
4.O«1OE 00
'.931)OE 00
l . '9 l?0E 00
«.JOOOOE-Ol
7.91890E-01
I.16810E-01
i 7 6

» > t 2
H.11940E-03
n.O
n.o
(l.O
n.o
n.o
n.o
n.o
n.o
0.0
n.o
n.o
n.o
n.o .

CAPTURE

1.H450E-03
3.622JOE-03
1.8'13OE-O2
«.60l}0E-02
7.J7550E-02
1.027*0E-0l
1.4»»»0E-01
2.H2SOE-01
3.2"10£-01
5.36l00E-0l
«.02090t-0l
1.3149OC 00
1.97740E 00
3.1122OE 00
6.39600E 00
1.08990E Ol
1.6O58OE 01
1.U350E Ol
1.98j»0E 01
3.46030E Ol
9.»2080E 01
1.4*1}OE 01
4.422'OE 01
«.»9030E Ol
5.7O14OE 01
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— LUMPED GHCUP

FlSSIOn PROO'lCTb OF U-23H

OUP

1
2
3

6

a
9 .

LO

12
13
14
15
16
17

19
20
21
22
23
24

23
2*
27
2*
29
30
31
32
33
3«
35
3 *
37
SB
39
• 0
41
• 2
43
44
45
46
47
48
49
5o
51
52
53
34
55
56

3 .
59
60
6 1

63
64
63
66
67
68
6*
70

roTAi

i.avioE

!*M«0F
117n7'0E
>.'304BOE

!li730E

!?all(IE

!S72?OF
.39*20F
.479U0F
.47?60F
.5'520E

,6na30E

.69940F

.7>4IOE
,74a20E
.7*|2OE
.79030E

.8M940F
'.94,30E

'.Ol 770E
J.09110E

,29770F
> .493BOE
M7780E
j.'il'OF

, aa430E
I.0H360F

'• 9^770F
i.7n»90E
1.81490E

k.«»750F
^,54490P
i.5?130E
Vl3 i6OE
^*6'930E
'.9?660E
1.H76OE

4.7-MlOE
•07^20E

1 na430E
\* ^9a20F
I.1A960E
i,9A?90F
7.7O720E
1 .O^OOE
1.1 *»*0E

I.97110F
i•**730E
} , A.7570F
^.B93lOE
1.01?1OF
Ia7i74OF
I.7M8UF
A,^4A40F
7.41J20E

9.67540E
1.*7iOOF

70 "KOI

ELASTIC

00 1
UO *
00 4
on *
On 1
01 '
Ol 7
Ol «
01 1

01 1
01 1
01 1
01 1
oi 1
01 1
01 1
01 1
01 1
01 1
oi 1
01 1
01 1
01 1
oi 1
01 1
01 1
01 1
01 1
01 2
O l 3
O l 2

01 i

Ol i
Ol J
0 1 •
Ol •
01 1
0 1 '
ai <
01
01 '
oi <
01 <
01 .
01 i
oi -
02
0 1
Ol 1
02
0?
01
0? <
02
0?
Ol
0 1
01
0 1
02
0?
02
0 1
0 1
01
0 1
0?

.S3590E

.39930F

.2»13OF
,3*2«OF
. 31<»lOF
•3112UE
.3A440E
. 9 7 * » 5 0 E
.02?00E

.21O8OF

.2 " JOE

. 32M0E

.45O20F

. 4 9 « 9 0 F

.33fc20E

.61O3OE

.65490E
,67Adup
.69O63E

.72710E
, 7 4 9 3 O E
.eonooE
,B»O*OE
.91730E
.97770F
.0S900F
«32''*0f
.39030F
,30870^
.40lOOf
,6O?3Or
.75O20E
.6n^80f
.32^2OE
.IO^IOE
•O7aB0E
,«»7lOE
.77P>60E
. 3 * * 7 0 E
.05160F
,65*80F
.73«30E
.B3H90F

'.07730E
.90D90E
•42920E
.931}0E
.77U0F
.73700E

r.74120E
>.1476O£
•42fl90E

i.03040E
I.62UOE
'.O'liOE
• 5HO3OE
.«2I*OE

•395BOE
.43O90E

L.43*10E
L.3;a30F
1.4 'UOE
!.56B7OE

.'871OE
1.78?80E
!.21*30£

M STKUCTUBE

On
no
110
00
00
0 0
00
0 0
O l

0 1

ol
01
o l
ni
n l
"1
01
ni
0 1

0 1
0 1
nl
01
01
ni
ol
Ul
ol

01
Ol
nl
01
01
01
nl
ni
nl
n i
n l

"1
o l
01
0 1

0 1
Ol
ol
Ol
ni
C2
nl
01
nl
01
nl
ni
n l
01
on
PI
nl
01
nl
01
o l
01

INFLAJJIC

3.W410F 00
4.1J39UE 00
4.1U0BUK UO
4, i5570F 00
4.183701. UO
3 , M 7 2 6 O F 00
3.»'i2J0E 00
2 . ' l 7 2 " t 00
2.1O26OE 00

1.H900F. Jl)
I.1O61OF UO
T.oaiaot-oi
4.10670E-J1
3.1561UE-01
2.4739OE-UI
l.H2«50t-Ql
1»?*280E-0 I
l.n947Jf.-0l
7.n4B60[-02
4.11360E-0?
•,O08'0E-O2
3.43980E-02
2,882OOE-O2
2.49100E-02
2.55900J-02
2.HB180E-02
3.11O»0E-02
2.47B60E-0?
1.?3O*OE-O2
2.R3340E-01
o.n
o.n .
0 . 0

o.n
0 . 0
O.I)
0 . 0
0 . 0
o.u
o.n
0 . 0
0 . 0
o.n
0 . 0
O.o
o.n
0.0
0 . 0
o.n
o.n
O.o
o.n
o.n
o.n
0.0
o.n
0.0
o.n
0.0
8.0
O.n
o.n
o.n
0 . 0
0 . 0
o.n
0 . 0
0 . 0
0 . 0

CApiuHF

5O0450E-04
1.6501OE-03
4.31030E-03

1.7A0T0E-02
2 »9iA5oE«O2
4.4»440E-02
6.16370E-O2
7.SA010E-02

»•inu3Uc™u/
1.0A240E-U11.21*00E-0l
1.396 70E-01
1.6i?B0E-0l
l.B953OE~0l
2.09190E-01
2.456lOE~Ol
2.86870E-01
3.1117OE-O1
3,63390E~01
4.31470E-01
* .9 i»70E-01
3.97160E-U1
•».01310E-Ol
7.B7740E-01

1.0?440E 00
1.1>1«OE 00
1.35970E 00
1.64920E 00
1.8*O6oe 00
2.0i990E 00
2.31O9OE 00
2.B0330E 00
3.3J750E 00
3 .7Q34OE 00
4.19600E 00
6.0«970E 00
7.5?960E 00
8.87440E 00
1.05480t Ol
1.20C10E 01
1.46130E Ol
1.67410E 01
1.89090E Ol
2.0^Bl0E 01
l.gilMOt ol
l.'mooc 01
1.84)801" Ol
4.80040E Ol
1.31310E Ol
1 .64 U 0E Ol
3.95460E Ol
8.15290E 01
2.2-ralOE Ol
4.4,940E 01
7.97460E Ol

3.3QO80E Ol
l.O^57o£ Ol
I.47I50E o l
2.497J0E 01
8.6a9B0E Ol
1.3H670E 02
1.5J600E 02
4.6«720E 01
3.0a440E Ol
5.2H27OE 01
7.B90B0E Ol
1.4V10E 02

GROU

1
2
3
4
3
6
7
8
9

^(

11
12
13
14
15
1 *
17
18
19
20
21
22
2:
2'
25

160 DAYS

TOTAL

••36440E 00
H.60690E 00
^•S^QHOE 00
1.14520E 01
1.1122OE Ol
1.40000E 01
1.523T0E I>1
l.*»*10E 01
1.74160E Ol
l.«3'T0E 01
2.024J0E Ol
7.*'0*OE 01
2.67830E Ol
3.012»0E 01
4.A4700E ol
3.63360E 01
3.66250E Ol
3.607T0E 01
5.72O7OE ol
1.62920E 02
1.69470E 02
3.*30»0E 01
1.034T0E 02
l.oS^sOE 02
1.10970E 02

25 GROUP !>T«UCTURF

ELASTIC

4.47960E OU
4.43430E 00
5.82«!nE 00

00

1.4JJ3OE .
i.*i*7ne 01
1.69140E Ol
1.T609OF 01
1.91890E Ol
2.2B38OE Ol

3.903»nE Ol
*.39*anE 01
3.77440E Ol
2-1I33OC 01
3.1437OE Ol
l.l3o«OE 02
3.3597OE Ol
l.«»TBOE 01
1.42740E Ol
l.»2l'0E 01
1.S623OE Ol

1.2690OE 01 l!o'l50£

INELASTIC

«.0a270E 00
4.Uaioc 00
».07740£ 00
3070*OE 00
?.0«90E 00
].Oil»O£ 00
1.5723OE-O1
,.44»40t-01
5.12870E-O2
?.9»5*0€-02
2.86700E-02
1.33900f-02
n.o
n.o
n.o
0.0
n.o
n.o
0.0
n.o
0.0
0.0
0.0

n.o
n.o

CAPTURE

1.40440E-03
7.3400OE-03

S3»S
S.50360E-02
1.2211OE-01
l . |6470E-0l
2.7768OE-01
J,2»730E-01
t.9T490f.01
1.02170E 00
l.»2'90E 00
2.3|6}0E 00
J.TMTOC 00
7,4»laOE 00
1.2»020E 01
i.aasoos oi
i.*7«joe 01

W Si
\:M% S!
a.»l99O£ Ol
• ,*1100€ 01
9.2349OE Ol

• FNn OF FCBTHAN
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Appendix 3. Inelastic Matrices of Pseudo FP Nuclide

TABLE OF INELASTIC HATRIX FOR FSCUOO FP NUCLIDt

GROUP
1

1

2

3

4

5

6

7

•

*

10

11

12

0

0 . 0

0.003

0.0*0

0-1*6

0.302

0.472

0.936

O.»4«

0.621

0.640

0.640

0.453

0

0

0

0

0

0

0

0

0

0

0

0

1

,013

.0*9

.273

.363

.442

.3*6

.333

.333

,290

.211

,2>2

.030

0

0

0

0

0

0

0

0

0

0

0

0

2

.0*4

.261

,306

.2(9

.171

.117

.099

.077

.064

.062

.061

.007

3

0.23*

1.291

0.241

0.113

0.037

0.034

0.023

0.017

0.314

0.01)

0.013

0.001

4

0.2*7

0.229

0.097

0.037

0.017

0.00*

0.009

0,004

0.003

0.003

0.003

0 . 0

AT Ik EUUAL
9

0.226

U.092

0,031

0.011

0.004

0.002

0.001

0.001

0,001

0.001

0.001

0 . 0

TO
6

0.091

0.029

0.009

0-002

0.001

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

7

0.02»

0.009

0,002

0.001

0 . 0

0.0

0,0

0,0

O.o

0,0 .

U.U

0.0

•

0.009

0,002

0.0

O'O

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

9

0.002

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

d.o
0.0
J

0.0
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TABLE OF INELASTIC "ATRU FOR P&EUOO Fp NuCLlDt

TO GNoup STRUCTURE

DUP
1 •

1

2

3

•

3

k

7

a

9

10

11

12

13

19

Ik

17

ia

19

20

21

22

23

2*

23

2k

27

2a

29

0
12

0.
0.

0.
0.

0.
0.

0,
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0,
0.

0'
0,

0,
0,

0'
0.

0,
0,

0
0,

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
033

0
0*5

001
027

00*
020

015
017

031
009

071
003

118
006

120
UOS

190
00*

163
003

171
003

17k
,002

,210
,002

,185
,002

,197
,002

,238
,002

,205
,001

.170
,001

.2*1
,001

,2*2
.001

.239

.001

.2*3

.001

.2*8

.001

.2*8

.001

.230

.001

.2**

.001

.2*7

.001

.210

.0

1
13

0.
0.

0.
0.

0.
0.

0.
0.

0.
0,

0.
0.

0.
0.

0.
0.

0,
0.

0.
0.

0.
0.

0.
0,

0.
0,

0,
0.

0,
0,

0,
0,

0.
0,

G,
0,

0
b,

0

c
0

c
0
0

0
0

c
0

0
0

0
0

0
0

u
0

0
b

0
0*3

003
01'

on
019

032
Oik

03*

ooa
112
003

179
003

178
00*

269
003

221
002

239
002

002

283
,001

,2»*
,061

,26k
,001

328
,001

,232
,001

,231
,001

,322
,001

,29k
,001

,293

,ooi
.300
.001

.301
,001

.299

.001

.302

.001

.293

.001

.300

.001

.302

.001

.113

.0

2
11

0,003
0.027

0.011
u.ol*

0.032
0.01k

0.033

o.ooa
o.ioa
0.003

0.165
0.005

0.191
0,003

0.21k
0.002

0.166
0.002

0.169
0,001

0.17k
0,001

0,201
0,001

0,lk7
0.001

0,178
0.001

0.22*
0,001

0,162
0.001

0,1*3
0.001

0.219
0,001

0.198
0.0

b.179
U.O

0.163
0.0

0,16*
0.0

o.iai
0.0

o.iai
0.0

0.176
0.0

0.101
0.0

0.163
0.0

o.iai
0,0

O.Ofct.

0.0

SIOI
3

13

0.
0,

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0,
0.

0.
0,

0,
0.

0.
0.

0.
0.

0,
0,

0,
0,

0.
0,

0,
0,

0
0,

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

u
0
0

Oil
U19

032 •
016

0)2

ooa
106
005

158
00*

139
003

183
002

133
001

127
001

12*
001

001

119
001

,122
,001

,150
,0

,110
,0

,091
,0

,133
,0

,133
,0

.120
,0

.112
,0

.112

.U

.110

.0

.110

.0

.107

.0

.109

.0

.110

.0

.109

.0

.107

.0

.0*1

.0

«
Ik

0.032
0.016

0.052
0.008

0.105
0.005

0.195
0.00*

0.13*
0.003

0.169
0.002

0.113
0.001

0.102
0.001

0.093
0.001

0.102
0.001

0.066
0.0

0.087
0.0

0.103
0.0

0.07*
0.0

0.062
0.0

o.oat
0.0

0.083
0.0

0.061
O.U

0.073
0.0

0.068
0.0

0.067
0.0

0.067
0.0

0.063
0.0

0.0fc5
0.0

0.06k
0.0

O.Okk

o.u

U.OkS
0.0

0.065
0.0

0.02J
0.0

AT i EttUAL
9

17

b.092
0.00a

0.105
0.005

U.15*
0,00*

U.131
U.003

0.163
0.002

0.104
u.ooi

0.087
U.OOI

0.075
U.OOI

0.077
0.0

0.060
U.O

0.063
U.O

0.073
U.O

0.031
U.O

0.0*2
U.O

U.05V
0.0

0.033
U.O

0.090
U.O

U.051
0.0

0.0*6
U.O

0.0*1
U.O

0.0*1
U.O

0.039
U.U

U.039
U.O

0.0*0
0.0

0.0*0
0.0

U.039
U.O

0.040
b.O

U.039
U.O

0.01)
0.0

TO
6

la

0.109
0.003

0.13*
0.00*

0.130
0.003

0.139
0.002

0.100
O.OOl

0.000
O.OOl

0.063
0.0

0.062
0.0

0.0*3
0.0

0.044
0.0

0.03»
0.0

0,03k
0.0

0.029
0.0

0.0*0
0.0

0.03k
0.0

0.032
0.0

0.031
0.0

0.031
0.0

0.027
0.0

0.023
0.0

0.02*
0.0

0.02*
0.0

0.02*
0.0

0.02*
0.0

0,023
0,0

0.02*
0.0

0.02*
0.0

0.02*
0.0

0,009
0.0

7
19

0.133
0,00*

0.130
0,003

0.13*
U.OOI

0.098
U.OOI

0.077
U.OOI

0.099
U.O

0.052
U.O

0.036
U.O

0,033
U.o

u.03r
u.o

0.02k
U.O

U.02U
0,0

U.027
0.0

0.02*
U.O

0.022
U.O

0.020
U.U

0.019
U.O

U.019
U.O

0.017
0.0

0.013
0.0

0.015
U.O

U.015
0.0

0.01*
U.O

U.01*
U.O

U.01*
U.O

0.01*
u.o

u.oi*
o.u

U.01*
u.o

U.005
0.0

a
20

0,130
0,003

0.002

0.097
0.001

0.073
0.001

0.096
0.0

0.0*6
0.0

0.031
0.0

0.027
0.0

0.026
0.0

0.018
0.0

0.019
0.0

0.019
0.0

0.017
0.0

0.019
0.0

0.01*
0.0

0.012
0.0

0.012
0.0

0.011
0.0

o.olo
0.0

0.009
0.0

0.009
0.0

0.009
0.0

0.008
O.U

0.009
0.0

0.009
0.0

0.009
0.0

0.009
O.U

0.008
0.0

0.003
0.0

9
21

0.197
0.002

0.097
0.001

0.07*
0.001

0.099
0.0

0.0*6
0.0

0.029
0.0

0.023
0.0

0.022
0.0

0.01*
0.0

0.010
0.0

0.01*
0.0

0.012
0.0

0.010
0.0

0,009
0.0

0.008
0.0

0.007
0.0

0.007
0.0

0.007
0.0

0.00k
0.0

0.009
0.0

0.005
0.0

0.009
0.0

0.009
0,0

0,009
0,0

0.009
0.0

0.009
0.0

0.009
0.0

0.009
0,0

0,002
0.0

10
22

0.097
O.OOl

0-074
0,001

0,093
0,0

0.043
0.0

0-027
0.0

0.021
0.0

0.019
0.0

0*011
0<0

0,008
0.0

0.010
0.0

0.009
0.0

0.007
0.0

0.00k
0.0

0.00k
0.0

0.009
0.0

0.00*
0.0

o.oo*
0.0

0.00*
0.0

o.oo*
0.0

0.003
0.0

0'003
0.0

0.003
0.0

0.003
0.0

0.003
0.0

0.003
0.0

0.003
0.0

0.003
0.0

0.003
0.0

0.001
0.0

11
23

0,07*
0,001

0.099
0.0

0.0*9
0.0

0.027
0.0

0.020
0,0

0.016
0.0

0.009
0,0

o.oot
0.0

0.007
0.0

0.00k
0,0

0,009
0.0

0,00*
0,0

0.004
0.0

0.003
0,0

0,003
0,0

0.003
0.0

0.003
0.0

0.002
0,0

0.002
0.0

0.002
0.0

0.002
0.0

0.002
0.0

0,002
0,0

0.002
0.0

0.002
0.0

0,002
0.0

0.002
0.0

0.002
0.0

0.001
0.0
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Appendix 4. Comparison between the Measured and Calculated Reactivity Worths

with the Cook's Set. ( ^he * marks denote the nuclide where

disagreement is larger than the quoted experimental error )

TWCOOE" • TIT"»O

5 r o
i sm»ooo

~i smiooo

¥ REk'CM tA'LCUiATtD " "Of NOTE
O'Xll99a 0.U9000 0j£}*T03 P.6OJ3J7

"0-313000 OtJOOOOO 0-01**43 1-09*223
0-UltOQO 0*1****7 0-01*937 l-10|73b
0-uJlOOO 0-1935*6 0-027397 0-690233

NUCLlDE - I* 91

CORE NO

S STK2000
* STEKIOOO

£X
-o-lotooo
-0.210000
-0-105000
-O-"63OOO

REL ERR CALCULATED
0.06910V -O.»*6«7
OjOJAJll -Q.23»*23
O-IU371* -0.209705
0-17**71 -0-14430*

C/E MUTE
2".JTJ«9

_• X
«i2

NiiCLfOE

CORE NO
jjEjl4QJ2D
STEI3000
STEJJMB
STEK1000

t X P
9*
0-

0 *

V
i/}3QQg
"27000
b*10V0
*'373oO

REL ERR
O.93t**2
0-1441*6
0-1707J2
0-133913

CALCULATED
0.00730*

0-019329
0-033311

0
0
0
0

C/E
-3772P*
•*023«2
•471*39
•57932S

MUTE

• 3
• 4
• *

NUCLlOE - If 93

CORE NO

STEH4000
SJAH1PM
STEK2000
STEHOOO

LXP V
-6 '340000
-0-305000
-0'^420u0
-0**00000

REL ERR
0.3»«»»9
0-124590
0-190003
OOiSOOO

CALCULATED
-0.5*3365
-0-4**143
-0-317*1*

C/E NO IE
1.0*6972
1-52J779 • 5
1-J1245) • 2
0-»»1121 • 2

NUCLIDE - If 9*

CORE" NO'
1 STEJC4000
2 STEOOOO
3
* STEK1000

tXP V
-O.U4J00P
-0-007000
-0-00*000
o i o o

REL ERR CALCULATED C/E NOTE

0.39)349 0.006030 -0.167207 •

3<***t*T

o
0*019371 -V2H620 -
0-033532 -3-J33173 -

NuCLIDE - Z

. COR? .NO...
1 STEK4000
2 STEK3000
3 STEK2000
* STEK1000

-O.'u*a6od
-0-"27000
-0'010000
0-"2400b

REL ERR
0.1****7

1-vUOOOO
0>5»3J3J

CALCULATED
-0.13*9*3
-0-11690*
-0-0K491H
-0-033739

C/E NOTE
2.611723 *U
4'4U3915 «14
H-b9l7>5 • •

-l'»0»7aJ -

NUCLlDt - MO

COSt NO
1 STEKiOOd
2 STEOOOO
3 STEK2000
« STEK1000

tXP V
-0.»9«00u
•O'33*OOU
•0-007000
-0-49S000

REL ERH
0.U7761U
0-U9J525
0-19)213

CAA.CW.ATlt>
•1.072)15
-0-732229
-O.J3)32)
-O-**)62*

C/E NOTt
1.3«}122 • 6
1-332930 • *
0-911373
0-9U0455 • 2

NUCLlDE - MO 9*

CORE 1*0 EXP V

2 JIEK3000 -0*O370UU
i STEH2000 -O*^»3OOU
• STCK1000 -0*"32000

REL ERR CALCULATED

0-«)**S9
O 5 » * 3
0-*k(7»0

-0-397»0»
•0-2*1721
-0-137)23

C/E NUTE

ln-'*07*» »22
4-39*922 «14
4-291342 • 6

NUCLlOk! • MO

CORE NO
STCK4000
STF.K3000
STEK2000
STEHOOn

£XP V
-O.?*OOOO
-O-"72OOO
-0-060000
-0-«41000

RCL ENK
0.11426*

CALCULATED
-0.39SH2
-O.»27O)3
-0••31306
-0-3739*5

C/E NOTE
O-fOb73t. • 3
0"»O4731 • 2
O-*3«371 • 2
0-852527 • 4
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2 iTiK3d0n
3 STEK2000
• STFK1000

tXP V REL I t " CALCULATED C/E
-0. - '3*000 fl.o/407* -0.2">3*6v «."30905
-(W'»!l->Co 0'uolS>6 -O '2»«2 i» 6-l*S**J
-0-*<37UuJ 0*1^6'"C -OOudJii; &-J327U*
-n-oJ3'J0J 1-JJ333J -U-J52HU3 »»-**7Tou

»fcfl
»63

COfE MO
1 5TFK4000
2
3

EXP V REL ERK
-0.1-400^0 0*lu4lt>7 - 0 . 1

-C-O120O0 0-583333 -0*1346»t

C/E NOTE

••0J7121 '30

'J,j<.LlOt "

2 bT£<3lino
3 bTt(2000
« brErClOOo

cxP V RF.L ERH CALCULA'ti C/E NOIE
-1.-7OOUJ 0.06(02' -l.l«722t 0>'B0*26 • 4
-1-300000 0-u769/3 -0-<(129fi 0-'02246 « 4
-1-JOOOoo 0-lH34i -0-d0»3»J 0-62HJ3 • «

COXE NO LXP V
1 STEK4000 -l-'-JOOOO
2 S,rEOU0n -l-*20000
3 bTf.K200o -1*1*0000
* MTfuiaoo -1-170000

REL ERR CALCULATED C/E N O U
O.w75630 -1.4<237t 1.24JA94 • 4
0-062500 -1-631014 1-436262 « •
0-o(,7227 -l-7!49»e 1**'<1353 • »

1-37247S • 7

1
2
i

CORE NO
STEK-tOO!)
STEK3000
bTt K2000
bTEr;;OOr)

-0.
-0-
-0*
-0*

V
i?83uO
'33000
c 100L.O
'10000

RCL ERH
O.«!/?22^
0*^63ft3o
0'<jlO'5
0-16181B

CALCULATE"
-0.366152
-0* 4307s;
-0*456517
-0* 3yAlU*i

1
\
2

C/E
.•49252
• 433III1
•17J«»1
-61916C

NOTf
• 4
• 4
• 5
•15

NUCLIDE • RIHP4

CORE NO t
1 bTE«4000
' STtuSOOO
J STFH2000
• iTEKluOO

-0.^51000

-0-140000
-o-'dinoo

REL ERI
O.J354»»

0il»2»6
0-3176*1

CALCULATED
09

-0-222910
-0-2322*1
-O-1777JJ

C/E NOTE
1.2367*2
1-3*2713 • 3
1-63«I67 • *
2-0V12U6 • 4

NUCLIDE - R

COi>E NO

/ bTEK.3000
i ETEK2000
- STEK1000

tXP V REL ERK CALCULATtO C/E NOTE
-2.650000 0.O37736 -2.212(1' 0-<35025 • 5
-1-.-700UU 0-03t«»6 -1-U297io 0-75J62O • 7
-1-190000 0-o2521u -0-43»00l 0*'U4203 «i2
-1-O50000 0-U28J71 -O.7*»«22 0-714116 •!!

NUCLIOC • f»i

CO(<E NO

1 STEr*ono
? STEOOOO
3 STEH2000
• STfuioon

10*

EXP
-0.
-0-
-0-
-0-

V
165000
'2 3000
<65CuO
'500UU

REL ERK
0
0
0
0

, * J 6 0 6 1
•331333
•3J9623
•-.1,0000

CALCULATtD
-0.6327*3
-0-69734*
-0-67033'
-0-3(3567

3
3
2
2

C'E

•099307
•->296*a
•2S426-*

NOTE
• £
• 7
• 3
• 3

NULL IDE - i1

CORC NO
1 STEK4000
2 STEOOOO
i STEH2000
* STEKIOOO

fxP v KEL ERR CALCULATED C/E NOTE
-1.633001' 0.053657 -0.(3796} 0.312516 • 9
-2-110000 0-OV9326 -U-73573* O'3*I6VV • 7
-1--100C0 0-O6»3i3 -0-663521 0-*13367 • 9
-1-J7T.0C0 O.o»65»5 -O*5V*3lo C

1
2
5

CORE NO
bTEn*OOO
liTERJUOll
bTEHJOC
STFuinon

IXP
-u.
-u*
-0-
-0-

V
l-<30uo
1K700U
ZO600U
•6 8000

RtL ERR CALCULATED C/E NoTt
O.lilll) -0.2**79* 1.39995* * 6
0-luT76* -0-2192/* 1-3J2JJ7 • «
0-oo?32« -0-k*26td 1-17K047 • 3
0'iHitib -o-i«O9ia a-^62331

-7 6-



JAERI-M 6001
" P"107

LORE NO
1 STEK4OO0

3 STtKJOOO
4 STFKIOOO

-1-'1*0090
-i*»coi)'ju
-2-J3OOOO
-1-H40000

REL ERK

0-:14947
l

0-lk79dO

LALCULATEO
-O .77T6J"
-0 -700117
-0 -6J0949

C/E NOTE
0.J927J4 • 4
ootgto • 2
O-2'9J77 • 3
0-4U60G1 * 4

CORE NO EXP v REL ERK (.ALCULATtD C/E NOTE
1 ST6K4000 -U.->300UO 0.1<>16Tv -1.50123* 2.1*3731 «10
2 STtOOOO -0--00000 0-129QuO -0-796903 1-892256 • 8
3 STEK2000 -0O70000 0-162162 -0*3002*6 0-0U963 • 2
4 STEK1000 -0-la*10UU 0-378371 -0-1611*9 0-871052

1
2
3
4

NUCLIDE -

CORE NO
STEK4000
STEK3000
STEK2000
STErlOOO

POllu

CX
—0
-0
0

-0

P V
• i'l*OOU
•J690UO
•U04000
•131000

REL ERr<
0*321*2V
0-630769

20* /*>0000
0-35**30

CALCULATED
-0
—0
-0
-0

.UJ5253
•029390
•02*709
•OOI39V

0
0

-7
0

C/E
.300637
•390740
•177372
•05*170

NOTE
• 3

-
• 3

'JllCUDE - AS101

1
2
3
4

COPE MO
STEr.4000
STFK3000
STF.r.2OOO
STEH1000

EXP
-2.
-3-
-1-
-1-

V
'^IOOJO
"00000
•00000

»oooou

REL ERh
0
0
0
0

.u»7729
•133333
•*77771
•1»2")37

CALCULATED
-3.661691
-1-661098
-1-03^367
-0* 022130

1
0
0
0

C/E
• *"»a**i
•993699
'3736*1
•9HT736

NOTE
• 7
* 4

• 2
• 3

NUCLIUE • CD111

CORE NO EXP V

2 STEK3000 -0-960000
3 STtn2000 -1*120000
* STEK1000 -1-.60000

REL ERR
O.itilti
0*166667
0-2321*3
0*169111

CALCULATED
-0
-0
-0
-0

.996604
•460190
•3679*7
-210962

0
0
0
0

C/E
•632909
•479363
•32*203
•26*6*1

NUCLIUE • TE128

CORE NO
1 STEK4000
1 STEOOOO
3 STEK2000
» STEltlOOO

tXP V REL EHh CALCULATED C/E NOTE
-0 - f l lOOO 0.454515 -0 .0*4(32 4.075591 • 7
-0-OC4000 l'^5bOOo" "-0.0J3747 i3"4417e2 «1O
-0-uotOOO 0-629000 -0-062934 7<H67272 * l l

0-uoaOOO 0-629000 -0-04414) -V605684 *

MK.LIDE - TE110

CORE NO
bTEK4000

3 Crf.K2000
* STEIJ.000

EXP v
0 . "03000

O-U26R00

REL ERH
1-ouOOOO
O-.uOPftfi
0-307692
0-330900

CALCULATED
0.01132s

0-023103
0-033I6J. .

C/E NOTE
2.269266

0-»l*377
1-69J4J3

NUCL1DE • I 127

CORE NO
1 STEKtQQO
2 STEOOOO
3 STEK2000
4 bTEKlOOO

LXP v
- 1 . 6 5 g 0 0 0
-1-3*0000
-wooogo
-0-V30000

REL ERR
0.U6666T
0-U94203
0 4 7

CALCULATED
-1.330103 .
-0.919111

«l
0-11*2*0 -0*9**72*

C/E NOTt
p.806547 • 3
0-7U361" • 4
0-60T*4| _• i
0*633037 • 4

NUCLIDt - J 129

CORE NO
STEK4000
STEHJOOO
STEK2000
bTEKlOOO

EXP V
-0.540000
-0*630000
-0-7*0000
-0-210000

REL ERR CALCULATED C/E NOTE
0.2*07*1 -0.3*31*3 0.672960 • 2
O.i»571« -0.3J3113 0*56060| • 2
0*27142* -0*324413 0**43447 » 2

NUCLIDE • CS133

CORE NO
1 STEK40QQ
2 STEOOOO
3 ST.U2000
4 1TEK1000

EXP V
-1.0*0500
loooo

ippoo
-0-.'34000

REL ERR
0.0601*1.
0-U34945
O.U63151
0-U29973

CALCULATED
. I7.m..
-0-119***
-0-60fT06
-0-4691*0

C/E NOTE
0.76J17}. • 4.
0*7*9316 • 3

0*434713" «i3
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•tULLIOL " Cil.11

tOPf NO

STEOOOO

txf v
0. ' 30000
VW00.J0

-0'<40000
-1-6800U0

5-JJ3133
?-*16*o7

t-ALCULAItO
-O.b»80»i
-0-716O71I

C/f

l'?166«0

CORE sn
STEC4000
STFH3000
STEK2U00

tXP V
-O.-i7.1uO
-0-"257oO
-O"-1»»UO
-0-001000

F:EL ESR CALCULATLD
0.J294V1 -0.1302*u 3
0-U42HU2 -0-OB6033 3-3*757*
0-o*711» -0.0497)0 3

NUCLlOC

C01E NO
1 STFK»OO<1

STEKiOOO
sitmoon

0-U090UO
O-J15700

REL EftH

0-J273IV

CALCULATED
-0.001IIU
-0-0002**
-0-00093k

C/E NOTE
-0.3T59»» -
-0-029J«9 -
-0-0J41H -
0-216393 » 6

NUCLIDt - Ctl<2

1
2
i
4

CORE NO
STEK4Q00
STEK3000
STEK2000
STEK1000

FxP
0.
0-
0-
0-

V

009500
OJ3JQ0
'44(00

R E L ERK
0
0
0
0

• u
•421053
•353313
•1*7321

CALCULATED
-0
-0
-0
-0

.021369
•O197««
-0X9619
•00267*'

0
-2

-0

C/E
• 0
•012310
•490119.
•064132

NOTE
• 0
-

-

NUCLIDL - PH1»1

CONE '40
1 STEK4000
i STEK3000
3 STEK2000
« iTEKlOOO

ExP V
-O.^HOOO
- 0 " 56000
-0-133000
-0-OS3000

REL EXh
0.1.36*6
0-1133H5
0-1353J8

CALCULATtP
-0.26117)
-o.2»«5«g
-0-207'ro'T
-0-129693

C/E MOTE
l.«»295* * *
1 •»»>•>» • 6
1-561703 • S
1-562J72 » 6

NUCLIDE - N0U 2

CORE NO
STEK400G
STEK3000

1
2
J
4 5TEK1000

EXP 1
-0.'11000
-0-0u20u0

REL ERR
0.D3636*
3-000000
O-72T273
0-«971«3

CALCULATtO
-0.06797)

-0-07JS1*
-O'077»*7
-0-06S710

C/E NOTt
6-179617 • 9

36-73)79* »12
7-07697) • 9

-7-3467)2 -

CORE NO £XP V RF.L ERK CALCULATED C/E NOTE
1 STEK4009 -0."00000 0.137300 -0.95(215 1.197769 • 2
2 S T E O O O O -0'66>000 O'l31J)7 -0*179*56 l'21»17o • J
3 &TEK2000 -0-S80000 0-206*97 -0-717756 1-237511 • 2
• STEK1000 -0-331000 0'099715 -0-526429 1-49979) • 6

NOCLlOE - Nl»14*

CORE NO"

2 sifxioob
3 ST?t2000 -0'UJ

-6-C2

ExP V REL ERH CALCULATED C/E NOTE
-0.W95OOO 0.31}76? -O.U9101 i<«6«290 • 2
•••••"- 0.?>»5l0 -0-1*6920 " 2'ii6f9O » f

0-35MT* -0-140022 3<39OSp5_ • »
6960 O'400O00 -0>l69l59 5*292f4* » U

NUCLtOE' • >U>145

CORE NO
STE14000

STEK2000
STEUQPQ

EXP V
-1.650000

* ittflPP
-0-«30000
-O'64JOOO

REL CRN
0.200000

CALCULATtO
-1.350619^

liUtH tJ»»U
0-1204«2 -0 -6 i491»

_ C/E NOTE

6.HC100 '

0-76496i • 2

NUCLIOE - «0l46

CORE NO
1 STtftOOO
2 SUMOOO
3 $TEK20QO
* 5TEH000

tXP V
-0.052000
-0-0*2000
-O'l'36OOO
-0-U06000

REL ERN CALCULATED
0.J269I3 -0.04>14«
0'3CJ6»»2 -0-0490JI 0-790)26
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l-6«6667
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-O.u3992y
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•7t
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2
3
4

CORE NO
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txP
- 4 .
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O-WieYJ • 3
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0-631076 • 2
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NuTt
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• 6
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'IllCLIDE

CORE HO
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V
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0.
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•743822

?
2
1
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* 6^9466
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1
2
3
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CORE NO
STE<4000
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J.TFr.lOOO

txf
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-6-

V
-ooooo
"OOOOu
"ooooo
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REL EKR
C.J47M1
0*413*62
0-522'/7
O-«d3871
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-5.63J077
-3-7»«083
-J.216734
-2-829210

0
0
0
0

C/c N
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•361931
•731076
•456325

IJTE

• 2
• 2

• 2
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-2.
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-0-
-0-

V
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^ooooo
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O.^o398u
0*105128
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0-^1666'
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-1
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*t>175*6
•1667*4
•78792(

1
1

1

C/E H
•989130
•72*210
• ̂ 4121 /
•31321*

ulE
* 5
• 4
• 2
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MlCLlDE

1
2
3
4

CORF NO
iTER4000
STEK3000
-TLXJJOO
bTt'K1 ion

EXP
-0.
-0-
-0-
-0*

V
-ooooo
'54.000
A9700u
iyJOvO

REL ERN
0, 22**00o

0-1?18/t
0* 1447V

CALCULATED
-0.45768S
-0-403006
-0-330614
-0-25C7O3

1
1
1
1

t/E N
.144212
•574244
-1>'8244
•3O574J

• 4
• t
• 2
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