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Г - INTRODUCTION 

This paper presents a coherent application of the optical and statis-
tical model to the calculations of direct and compound reaction cross sections 

2k0 2k2 
for ' Pu over the incident energy range 10 keV - 20 MeV. In a first step 

the total, the shape elastic and direct inelastic scattering cross sections 

were obtained, as explained in part 2 , using the deformed optical potential 

formalism. In a second step the generalized neutron penetrabilities resulting 

from these calculations were introduced into our statistical model codes which 

calculate as explained in parts '3 . and 5' the compound nuclear reactions such 

as compound elastic and inelastic scattering, radiative capture, fission, 

(n,2n) and (n,3n) reactions. 

Comparisons of calculated excitation functions of all the above cross 

sections are made with experimental data or recent evaluations. 

2 - COUPLED CHANNEL OPTICAL MODEL CALCULATIONS 

As the nuclei considered here exhibit a high degree of deformity as 

shown by the low-lying collective states of their discrete spectra the 

neutron interactions must be analyzed in terms of a deformed optical potential 

that is in the frame of the coupled channel model [l] . 

The generalized local optical potential V(r,0) takes the form : 

V(r,9) = - Vf(r,a 0,R 0)+Hia^W^; f(r,aD,RD)'+ ( J ^ j 2 ± 2 lys bf(r>as>Rs) 

The quantities r,0 are the body-fixed coordinates and the radii R 0,R D, 
R g depend on the angle 6, deformation parameters gg, Зц and mass number A 
as follows : 

R 0 = r 0 A 1 / 3 [ 1 + ß 2 Y° (9) Y£ (9)] 

Rd = r D A 1 / 3 [ 1 + $ 2 Y° (9) + ВЦ Y° (9)] 

R s = r s A l / 3 
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The function f(r,a,R) was taken to be of the Saxon-Woods form. 

The potential was expanded in Legendre polynomials up to the order Л = 8. 
Calculations were performed using the (0+, 2 + , coupling base. In each 
case, the radial factors of the coupling terms were taken to be complex and 
the coupling potential was the same for all the channels and related to the 
diagonal potential. 

We have chosen deformation parameters derived from calculations based 
on the Nilsson model and the method of Strutinsky as described by MÖLLER [2] , 

ooû 
and then we have slightly decreased their values as explained for U and 
2З2 

Th in ref.[3]. The geometrical parameters were taken to be the same than 
those previously determined [з][ . 

The strengths of the. real (V) and imaginary (W) potentials were first 
2\0 

adjusted so as to obtain for Pu a good agreement for the s and p-wave strength 
functions, the scattering radius at low energy and the energy variation of 
the total cross section. In a second step an isospin dependence was introduced 
into the real and imaginary potentials. The values chosen for such symmetry 
terms are close to those previously determined for the isotopes of Samarium 
[4] , Molybdenum [5] and for 9 3 N b [б] . 

The various parameters so determined are presented in Table 1. The fit 

obtained on the experimental values of the strength functions and scattering 

radius are shown in Table 2. The experimental [7] and calculated total 2^0 neutron cross sections from 100 keV to 1.5 MeV are given for Pu m Fig.l. 

Comparisons between theoretical and evaluated values [8,9] of the neutron 
214.0 2H2 

total cross sections for Pu and Pu are shown in Fig.2 and 3. The direct 

scattering and compound nucleus formation cross sections are given in Fig. 4 

and 5. 

Remark 1 

To complete the comparison of total cross sections results let us 
mention that the evaluated, values (BNL 325) [lO] for 2 3 2 T h , 2 3®U, 2 3 5 U , 2 3 9 P u , 
lie in the energy range 3 MeV - 4 MeV between 7.8 and 8 barns. 

24-0 24-2 
Our calculated results reproduce this trend for ' Pu, whereas the 

values reported on the evaluated files ENDF and ENDL are systematically 

smaller. 
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Remark 2 

In order to reduce the extensive computation time the value of the 
strength of the spin-orbit potential was put equal to zero for neutron 
energies equal or greater than 10 MeV. In this high energy range calcula-
tional results are not very sensitive to the choice of this strength. 

3 - RADIATIVE CAPTURE AND INELASTIC SCATTERING CROSS SECTIONS FROM 10 keV 
TO 3 MeV 
The statistical model was used to calculate these cross sections 

following the method given in reference [llj . 

- The "neutron" penetrabilities were obtained from the above coupled 
channel calculations (cf Section 2). 

2b0 . r ~i - For Pu, we have taken into account only 30 excited levels |_12J 
2k2 due to the present dimensions of the code. For Pu, only the first two 

levels were known by the time we did these calculations [l3] , so the other 
excited levels are those of Pu. A recent data sheet giving the level 

2^2 scheme of Pu shows that this hypothesis was correct. 

Above the last excited level, the continuous level density follows 
the formalism of GILBERT and CAMERON [l4], that is : 

* 

p± (E*) exp E ~ E° for E*< Ex 

P2 (E*) ^ exp 2/a(E*- 6) for E* > E. 'x 

The level density parameters Ex, E0, T, a, were obtained from an adjustment 
to the mean level spacing Dq-̂ s [15Ц measured at the neutron resonance energies 
and to the discrete level scheme [12,13]. The pairing energies 6 are taken 
from COOK [l6] . 

We have adopted the radiative width given by AUCHAMPAUGH [17] for 2l+0Pu 
and the values of LYNN [l8] for 21+1 >2l+2»2^3pu. The neutron binding 
energies Bn are taken from WAPSTRA [19] . All these parameters are given in 
Table 3. 

The barrier heights of the fission channels and their effective numbers 
were obtained by adjusting the calculated fission cross sections to the 
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experimental ones. The experimental fission cross section given by WESTON 

was used for 2l|°Pu j~20] and that by MANN and SCHENTER [2l] for 2l|2Pu. 

The figures б and 7 show the fission cross sections. For 2 ^ P u , the 

adjustment of the calculated fission cross section was done by starting from 
the initial fission characteristics (double-humped barrier shape and 

2 4-1 
transition-state spectrum) of Pu given by THOMET [22]. This barrier shape 

OhO is in good agreement with that given by AUCHAMPAUGH [23]. For Pu, the pbo 
initial fission characteristics of Pu are those of BACK [24]. This barrier 
shape is not very different from that given by AUCHAMPAUGH [25] . 

The barrier heights and the effective number of fission channels were 
adjusted following the method described in [ll] . 

4 - RESULTS 

The figures 8 and 9 give a comparison between the experimental capture 
cross sections [26], some evaluations [8r9 TP0 tPl] and the present calculations. 
The agreement is rather good. 

240 
The calculated elastic scattering cross section of Pu is also in 

good agreement with the experimental results of SMITH [7](fig. 10a). 
The figure 10b shows the calculated inelastic scattering cross section 

together with other recent evaluations [8,9]. 
240 

Some partial inelastic scattering cross sections for Pu are compared 
with the experimental results of SMITH [7̂  , (fig. 11 12). The excitation 
energy Ex = 600 keV corresponds to the two levels at 597 keV and 649 keV, 
while Ex = 900 keV is taken for the levels at 86l, 900, 938 and 959 keV. 

The figures 13 and l4a give a comparison between the calculated 
scattèring cross sections of 2^2Pu and other evaluations [8,9]. 

5 - (n,xn) AND (n,xnf) REACTION CROSS SECTIONS FROM 3 MeV TO 20 MfeV. 
These cross sections were calculated following the statistical model 

version described in ref. [27] . The level density parameters employed are 
given in Table 3. The compound nucleus formation cross section and the 
inverse reaction cross sections needed for these calculations are obtained 
from the above coupled channel optical model. A comparison is shown between 
these calculations and other recent evaluations [8 >9] on figures l4b and 15-
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The calculated cross sections of Pu are given in Tables k, 5 and 6 
2h2 

and the neutron cross sections of Pu are tabulated m Tables 7» 8 and 9. 
The results of coupled channel calculations are tabulated in the Appendix 1A 
to 2B. 

6 - CONCLUSION 

We have obtained over a large incident energy range a complete and 
coherent set of a number of important cross sections by using conjointly the 

2b0 optical and statistical models. The methods tested for Pu can be extended 
with confidence to provide a consistent set of calculated cross sections for 

21+2 the less known Pu nucleus. 
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TABLE_1 

V - 1+9.82 a0 = О . б З fm r o = 1 . 2 6 fm 

v s = 6.2 as = 0.U7 fm = 1.12 fm 

5,52 - 9 ( ^ • 0.1. I. En í 10 MeV 

W = aD = О . 5 2 fm r D = 1.26 fm 

9,52 En > 10 MeV 

Optical model parameters 

(Energies are in MeV, Lengths in fermis) 



TABLE k-

TYPE S 0 X 10+1; Sx X 10+U 

2li0_ Pu 

ß 2 = 0.200 ац = 0.062 

1.00 2.31* 

2U0_ Pu 
Recommended values 

0.9U ± 0.09 

2U2_ Pu 

ß 2 = 0.20U ец = 0.051 

1.00 2 . 6 3 * 

Pu 
Recommended values 

0.9 ± 0.1 

Comparisons of calculated and recommended values [15] of strength functions (S0, Si). 
I/o 

• Calculated with r = 1.26 A . 



TABLE_1 

Compound Dobs a •1 Pairing Bn Ex E 0 T exp 
Y 

nucleus (eV) (MeV) (MeV) (MeV) (MeV) (MeV) (MeV) (meV) 

2U0d Pu 2,3±0,1 26.757 0.97 6,534 3.7019 0 0.37TÔ2 42 

2Ul Pu 13.6±0,4 27.9^3 0.49 5.24 3,2068 "0,5 О . З 7 6 6 6 30,8 

2U2PU 1±0.1 28,002 1.1 6.309 3,9919 0 О . З 8 5 6 5 42 

2 4 u 16.510,5 29.869 0.71 5.037 З . 7 2 0 9 -0.5 0.37715 27 

Statistical model parameters 



TABLE k-

Neutron energy Total 
cross section 

Total inél. 
cross section 

Radiative capture 
cross section 

Fission. 
cross section 

0.01 1561+1 1061+ 78 
0,02 11+421+ 818 83 
0.03 1385U 693 85 
0,0U I3I+83 610 87 
0.05 526 81+ 
0.06 12835 161+ 451 81 
0.0T 395 79.7 
0,08 121+53 33I+ 354 80 
0.09 322 81.2 
0,10 12133 1+52 297 83 
0.20 10989 771 190 126 
0.1*0 9272 111+3 203 207 
0,60 8135 1139 I60 730 
0,80 7^36 1283 129 Ибо 
1.0 7070 11+05 109 1U86 
1.1» I88O 86,1+ 1583 
2.0 7373 2115 66.8 1706 
3,0 7912 2035 I8.2 1700 

Total, inelastic, capture and fission cross sections of ( Pu + n) (mb). 



TABLE 5 

Neutron 
Energy (MeV). 

Total 
cross section 

Elastic 
cross section 

Inelastic 
cross section 

Fission 
cross section 

(n ,2n) _ 
cross section 

(n,3n) 
cross section 

1+ 19k6 kkk3 I 8 9 0 I 6 I 3 

5 7608 U 2 8 3 1783 15U2 
6 7103 3878 I635 1590 
7 6622 3I+22 I I I 6 . 5 I 2069 l M 9 
8 6237 3036 610,7 2I+O3 187,3 
9 2333 299.1 

10 5856 261+1 602,1+ 2295 317.6 
12 5677 2 6 0 I + 502,3 2 2 3 6 334.7 
13,5 2222 41+9,9 13.46 
Ik 576U 2791 
15 2I+7I З Б З 68.2 
16 6 0 2 0 309k 

141.4 18 6279 3390 31+2.9 2277 127.7 141.4 
20 61*3 6 3593 2 6 5 . З 2 3 6 1 63.9 152,8 

Total, elastic, inelastic, fission and (n,xn) cross sections of ( Pu + n) (mb). 



(2l+0Pu + n) PARTIAL INELASTIC AND ELASTIC CROSS SECTIONS (mb) 

Energy., of the J* Neutron energy (MeV) 
level• 
(MéV) 0 . 0 1 0.02 0.03 0.01» 0.05 0.06 0.07 0.08 0.09 0.1 0 . 2 0.3 0.1* 0 .6 0.8 1 . I.-1» 2. 3. 

0 0 + il+l+98 13518 1ЗО67 I2772 12 It 1+8 1 2 1 1 5 II87I+ 1161*9 111+1*0 11231 9773 8600 7668 6102 1*865 1*066 3398 31*86 1*157 
0.0U2825 2 + 59 l6h 256 33I» 398 1*52 771 981 1100 992 801 666 538 505 1*29.8 
O .1U169 1*+ 6 1*3 119 182 217 230 208 lHl 0.29̂ 31 6 + 28 3 7 17.9 22.3 •1+.8 
0.U9760 8 + 0 0.18 0.9 0.78 
0.59736 ] _ - 223 218 . 129 56.7 7.1 
O.6U889 3" 63 109 107 66.3 10.2 0.7̂ 250 5~ 5.5 19 Л 21*.9 6 0.751̂ 0 10+ 0 0 0 0 
0.86070 0+ 1*7.5 1*5.1 21 2.9 
0.90032 2+ 6 1 . I 110 66.1* 10 
0.93807 1" 1*7.3 85.8 1*6.8 6.6 
0.95887 2~ 21*. 8 85.8 56.3 8.9 
0.99260 )•+ 1*1 1*2.3 8.7 
1 . 0 0 1 8 3" 60.1* 50.'8 9.2 
1.0306 3+ 66.6 56.9 10.1 1.0379 1*- 30.8 3l*.2 7-7 1.0761* h+ 32.9 38.8 8.1* 
I .O897 0 + 29.2 17.7 2.7 1.1157 5 - 5.7 15.1* 5.1 1.1375 2 + 63.9 55.1* 9.2 
I . 1 6 1 3 6~ 1.8 6.3 2.8 
1 . 1 7 8 0 3+ 1*1.3 1*9.7 9.6 1.2231 2 + 1*2.7 51.1* 8.9 1.232b 1*+ 15-7 32.9 7.8 
I.2U08 1~ 33.3 З6.9 5.9 
I . 2 6 2 1 3+ 21*.3 1*5.6 9.2 1.2820 3- 18.8 38.I 8.2 1.3086 5~ 1.08 11.3 l*.5 1.1*108 0+ 0 12.7 2.1* 
Cont :.imum 1*1*2,6 1286 

TABLE 6 



TABLE 7 

Neutron Total Total inelastic Radiative Fission 
energy cross section cross section capture cross section 
(MeV) cross section 

0.01 15769 981 20 
0.02 14587 746 18 
0.03 i4o4o 6 2 3 16 
0.04 I 3 6 8 5 543 15 
0.06 1ЗО52 194 387 12 
0.08 1 2 6 8 З 403 297 11 
0.10 1 2 3 6 8 543 248 15 
0.20 11212 908 1 6 3 35 
0.30 10400 
o.4o 9555 1273 1 6 6 120 
0.50 8958 
o.6o 8432 1432 175 З 8 0 

0.70 8021 
0.80 7702 1 6 2 1 137 864 
1.00 7299 1 6 6 5 108 1328 
1.25 7130 
1.50 7 1 6 0 

2.0 7428 2301 60 1544 
2.5 7716 
3.0 7899 2397 20 1350 

Total, inelastic, capture and fission cross sections of ( Pu + n) (тЪ). 



TABLE k-

Neutron Total Elastic Inelastic Fission (n,2n) (n,3n) 
energy cross section cross section cross section cross section cross section cross section 
(MeV) 

1+ 792 8 4410 2241 1270 
5 7608 4261 2144 1200 
6 7 1 2 2 3870 I77I l480 
7 6 6 5 2 3425 1319 I 8 1 6 92 
8 6 2 7 0 3046 859 1908 455 
9 5992 2779 634 1902 677 

10 5886 2657 513 1904 812 
11.6 5739 0 
12 5702 2617 348 I 8 0 6 927 3.2 
14 5792 2805 279 

547 15 5912 2928 295 1905 237 547 
16 6048 3109 265 

6 0 2 18 6304 3405 2 6 3 2012 21 6 0 2 

20 6459 З 6 0 7 250 2029 5 567 

Total, elastic, inelastic, fission and (n,xn) cross sections of ( Pu + n) (mb). 



2 42 ( Pu + n) Partial inelastic and elastic cross sections (mb) 

Energy of 
the level 

(MeV) 
J" 

Neutron energy (MeV) Energy of 
the level 

(MeV) 
J" 0.01 0.02 0.03 0.04 O.O6 O.O8 0.10 0.2 0.4 0.6 0.8 1.0 2.0 3.0 

0. 0+ 16788 15085 13991 I3127 12458 II972 11562 IOIO6 7996 6445 5080 4198 3523 4132 
0.044525 2 + 

16788 
193 403 542 908 1225 1225 951 741 551 . 466 

0.l4l69 4 + 48 178 244 • 255 216. 147 
0.29431 6 + 4.8 9.5 24.5 6.6 
0.49760 8 + 1.0 1.0 
О.597З6 1" 27.7 299 271.5. 63.O 10.0 
0.64889 S 122. 171.0 73..0 l4.0 
0.74250 5~ 8.9 27.6 8.3 
0.75l4o 10+ 0 0 0 0 
0.86070 0 + 46.0 23.0 4.1 
0.90032 2 + 75.5 73.8 13.9 
0.9З807 1~ 51.2 52.2 9.2 
0.95887 2" 33.2 62.7 12.4 
0.99260 4+ 1.0 47.4 12.1 
1.0018 3- 56.5 12.8 
1.0306 3 + 63.9 14.1 
1.0379 4- З8.1 10.6 
1.0764 4+ 43.6 11.7 
I.0897 0+ 19.7 3.8 
1.1157 5" 17.З T.o 
1.1375 2 + 62.I 13.0 
I.1613 6" 7.0 3.9 
1.1780 3 + 56.З 13.4 
1.2231 2+ 57.9 12.6 
1.2324 4 + 37.3 10.9 
1.2U08 i~ 41.6 8.4 
I.262I 3+ 51.9 12.9 
I.282O 3" 42.7 11.5 
1.3086 5- 12.7 6.3 
1.4108 0+ 14.4 3.3 
Continuum 462 15З6 

TABLE 9 
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FIGURE CAPTIONS 

Fig. 1 - Measured [7] and calculated total cross section of The solid 
curve denotes the results of model calculations as described in the 
text. 

21+0 
Fig. 2 - Total cross sections for Pu. Comparisons between results of model 

calculations and previous evaluations (ENDF-BIV, ENDL 76, ref. [8,9]). 
2l+2 

Fig. 3 - Total cross sections for Pu. Comparisons between results of model 
calculations and previous evaluations (ENDF-BIV, ENDL 76). Fig. 1+ - Direct elastic, inelastic scattering and compound nucleus formation 

2l+0 cross section for Pu. Curves are obtained from calculation. 

Fig. 5 - Direct elastic, inelastic scattering and compound nucleus formation 
21+2 cross section for Pu. Curves are obtained from calculation. 

Fig. 6 - Measured [ 2 8 ], evaluated [20| and calculated fission cross section for 
2l+0 

Pu. The dotted curve denotes the results of model calculations as 
described in the text. 

Fig. 7 - Measured [29] , evaluated [21] and calculated fission cross sections 
2l+2 

for Pu. The dotted curve denotes the results of model calculations 
as described in the text. 

Fig. 8 - Measured [26] , evaluated [201 and calculated neutron capture cross 
2l+0 

sections for Pu. The dash-dotted curve denotes the results of 
model calculations as described in the text. 

Fig. 9 - Measured \2.ë] , evaluated [8,9,2l] and calculated neutron capture 
2l+2 

cross" sections for Pu. The dotted curve denotes the results of model 
calculations as described in the text. 

Fig. 10/ - Measured [7] and calculated elastic and inelastic scattering cross 
11/12 sections for The observed inelastic excitation cross sections 

are associated for the 600 keV group with the following individual 
states 597 keV (l~), 693 keV (3~) and for the 900 keV group with 
the following individual states 86l keV (0+), 900 keV (2+) , 938 keV (2+) 
and 959 keV (2 ). The solid curves denote the results of model cal-
culations as described in the text. 
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Fig. 13 - Calculated (solid curve) and evaluated (ENDF,ENDL) neutron scattering 
242 cross sections for Pu. 

Fig. l4a - Calculated (solid curve) and evaluated (ENDF,ENDL) total neutron 
242 inelastic scattering cross sections for Pu. 

Fig. 14b - Calculated (solid curve) and evaluated (ENDF,ENDL) (n,2n), (n,3n) 
240 cross sections for Pu. 

Fig. 15 - Calculated (solid curve) and evaluated (ENDF,ENDL) (n,2n), (n,3n) 
242 cross sections for Pu. 
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A P P E N D I X 1 A 

2k0 RESULTS OF COUPLED CHANNEL CALCULATIONS FOR Pu : 
CROSS SECTIONS AND ANGULAR DISTRIBUTIONS (units, are.. :. cross section in barn, 

energy in eV). 

The angular distributions are represented as Legendre polynomial coeffi-
cients» The absolute differential cross sections are obtained by : 

NL 
-t¡\ ™ V E > £=o 

with A = 1.0 if E < 3.5 MeV and BQ = AS (E) 
A = as ( E ) if E > 3.5 MeV and B0 = 1.0 

where : u = cosine of the scattering angle in the centre of mass system 

- E energy of the incident neutron in the laboratory system 
- as (E) the scattering cross section 
- B¿ the I ^ Legendre polynomial coefficient 

- differential cross sections in units of barn per steradian. 



COUPLEO CHANNEL CALCULATIONS FUR PLUTONIUM 2 4 0 ( C H . L A G R A N G E . 7 7 ) 

NFUTROf! TOTAL CROSS SECTIONS 

e 5<r> е 5(e) е S СЕ) 

1 .OOUOO OJ 2 .46310 01 5 .00000 03 1 .73430 01 1 . о о о о d 04 1;s64io 01 

2 . OOUPD 04. 1 .4¿24o 01 3 .00000 04 1 .38540 01 4!ООООГ> 04 11ч4Я30 m 

6 .00P0D 04 1 . 2 г; 3 5 0 01 Я .00000 04 1 .24530 01 1 !ооооп 05 1:?1ззо 01 

2 .00000 Oi 1 .09890 01 3 .00000 05 1 .00490 01 4!оооог> 05 9i?7?п0 on 

5 .00000 05 8 .6т94о 00 6 .00000 05 8 .13540 00 7'.00000 05 7i73я40 00 

8 .00000 05 7 . 4^64 г» 00 Щ .00000 06 7 .07010 00 1 ! 25000 06 6193480 on 

1 .5000D 06 7 .01220 00 1 .75000 06 7 .18180 00 г'.ооооо 06 71^7350 no 

2 .50000 06 7 .70700 00 3 .00000 06 7 .01210 00 ¿looooo 06 71 94м 0 on 

5 .00000 06 7 .60770 00 6 .OOOOD 06 7 .10310 00 7*.00000 06 б!л??20 on 

8 .00000 06 6 .2*700 00 1 . 0000 d 07 5 .85630 00 1 *,?ооое 07 5 iа7а80 on 

1 .40000 0/ 5 .7*420 00 1 .60000 07 6 .01990 00 i!eoooo 07 б'.?7940 on 

2 .00000 07 6 .44630 00 0 .0 0 .0 о ; о oln 



COUPLEO CHANNEL CALCULATIONS FUR PLUTONIUM 240 (CH.LAGRANGE.77) 

NEUTRUIJ COÏîPOUNn NUCLEUS FORMATION CROSS SECTIONS 

E S(F> E Sf E) F S CE) 

1 . OOOOD a 1 . 3 5 1 5 0 01 5 , 0 0 0 0 0 03 6 . 4 2 9 9 0 00 1¡OOOOD 04 4 90Я5С 00 

2 . РОООП 04 3 . 9 8 5 3 0 00 3 .OOOOD 04 3 . Л 6 6 3 0 00 4ÍOOOOP 0 4 3 Ч??2Р 00 

6 . OOOOD 04 3 . 3 * 5 4 0 00 fi .OOOOD 04 3 . 3 6 0 3 0 00 1 I 0 0 0 0 0 05 3 4A34D 00 

2 . POOOP 05 3 . 5 1 1 9 D 00 3 .OOOOD 05 3 . 5 2 0 1 0 00 4ÍOOOOO 05 3 4 7 9 7 0 00 

5 . 0 0 0 0 0 05 3 . 4 ? 7 8 D 00 л . 0 0 0 0 0 05 3 . 3 8 2 5 D 00 7 " . 0 0 0 0 P 05 3 "USOD OA 

R. OOOOD 05 3 . 3 ? 0 7 n 00 1 . 0 0 0 0 0 06 3 . 3 1 6 4 0 00 1 ' . 2500D 06 3 TAR7D on 

1 . 50001» 06 3 . 4 3 3 8 0 00 1 . 7 5 0 0 0 00 3 . 4 6 5 2 0 00 ? I o o o o o 06 3 4 5 ? 5 0 00 

2 . 5000P 06 3 . 3 4 4 1 0 00 3 . 0 0 0 0 0 06 3 . 2 1 0 1 0 00 ¿ l o o o o o 0Л 3 P 1 3 6 D 00 

s . СОУОО 0 6 2 . 8 9 4 2 0 00 ( . 0 0 0 0 0 06 2 . 8 3 4 7 0 00 7* .0000P 06 2 R354D 00 

8 . POOOD 06 2 . 8 5 7 6 0 00 1 . 0 0 0 0 0 07 2 . 9 0 8 3 0 00 1 * . ? 0 0 0 D 07 2 7 Я 2 4 0 o n 

1 , 4000D 07 2 . 7 0 2 7 0 00 1 . 6 0 0 0 0 - 07 2 . 6 6 9 3 0 00 1 1 8 0 0 0 0 07 2 A430D o n 

2 . 0 0 0 0 0 07 2 . 6 0 6 6 0 00 с . 0 0 . 0 o ! o 0 Л 



COUPLEO CHANNEL CALCULATIONS FUR PLUTONIUM 240 ( C H . L A G R A N G E . 7 7 ) 

NEUTRON SHAPE F l A S T I C SCATTERING CROSS SECTIONS 

t S<E> E S Í E ) E S ( E ) 

1. OOUOD C i 1 . 1 1 1 6 0 01 5 . 0 0 0 0 0 03 1 . 0 9 1 3 0 01 1 1 0 0 0 0 0 04 1 0 7 3 3 0 01 

2. 0 0 0 0 0 04 1 . 0 4 3 9 0 P1 3 . 0 0 0 0 0 04 1 . 0 1 8 8 0 01 4!oÓOOD 04 9 9 A 0 3 0 Oft 

6 . 0 0 0 0 0 04 9 . 4 í 7 3 0 PO ? . 0 0 0 0 0 04 9 . 0 8 6 2 0 00 l ' .OOOOC 05 8 7 5 7 7 0 Oft 

2 . COOOP Г5 7 . 4 4 8 0 0 00 3 .ooooo 05 6 . 4 6 1 5 0 00 4 Í P 0 0 0 O 05 5 A99«>D 00 

5 . OOOOD 05 5 . C 9 2 9 0 со 6 .ocooo 05 4 . 6 0 5 7 0 00 7". OOOOO 05 4 71 500 Oft 

8 . COOOP P5 3 , 9 p 3 8 o 00 1 . 0 0 0 0 0 06 3 . 4 7 1 1 0 00 1 Î 2 5 0 Q O OA 3 19R10 Oft 

1 . 5 0 0 0 0 06 3 . 1 3 7 9 0 00 1 . 7 5 0 0 0 06 3 . 2 2 1 3 0 00 ? ! O O O O P 06 3 4R960 00 

г. 5 0 0 0 0 ce 3 ,8c460 00 3 .00000 06 4 .154 00 ¿lf>OOI)r> 06 4 4 4 ? 6 D OFT 

5. 0 0 0 0 0 06 4 . 2F.34D 00 6 . 0 0 0 0 0 06 3 . 8 7 8 7 0 00 7'. ooooo 06 3 4?1 90 PO 

8 . ooooo 06 3 . 0 3 6 0 0 PO 1 . 0 0 0 0 0 07 2 . 6 4 1 4 0 00 1!?oooo 07 г A039D Oft 

1. 4 0 0 0 0 07 2 . 7 9 1 4 0 00 1 . 6 C 0 0 D 07 3 . 0 9 4 4 0 00 I IROOOO. 07 3 4 9 0 1 0 Oft 

2. COOPO 0 7 3 . 5 9 2 8 0 со 0 . 0 0 . 0 o!o 0 ft 



COUPLEO CHANNEL CALCULATIONS FUR PLUTONIUM 240 (CH.LAGRANGE.77) 

NEUTRON DIRECT TNELA 

E S<P> 

6 . OOUCD C4 2 . 0 4 7 4 0 - 03 

2 . OOUOD 05 7 , 9 4 4 2 D -02 
5 . 0 0 0 0 0 05 1 . 0 P 5 8 D -01 

e. ЛОСОО 05 1 . 7 ? 6 3 D - 01 

1 . 5 0 0 0 0 06 5 . 3 1 8 6 D - M 

2. 5 0 0 0 0 06 6 . 2 5 6 9 R -01 

5 . ooooo 06 3 . 2 2 7 1 0 - 01 

8 . OOOOD 06 2 . 6 6 7 8 0 - 01 

1. 4 0 0 0 0 07 2 . 2 4 8 1 0 - 01 

2 . ooooo 07 2 . 0 3 8 9 0 - 01 

С F IRST EXCITED LEVEL 

E S f E) 

8 . осооо 04 6 . 3 6 6 0 0 - 03 

3 . OOOOD 05 6 . 5 7 1 8 0 - 02 

6 . ooooo 05 1 . 7 9 0 6 0 - 01 

1 . ocooo 06 2 . 1 9 9 1 0 - 01 

1 . 75 00 0 06 3 . 7 3 5 2 0 - 01 

3 . OOOOD 06 4 . 1 7 5 3 0 - 01 

6 . ocooo C6 2 . 9 2 6 6 D - 01 

1 . OOOOD 07 2 . 4 9 1 2 D - 01 

1 . 6C00D 07 2 . 1 6 4 6 D - 01 

0. 0 0 . 0 

E S ( E ) 

1 . 0 0 0 0 0 05 1 ' . 1 9 0 4 0 - 0 ? 

4ÎOOOOO 05 8 I S O 4 7 D - 0 ? 

7lOOOOO 05 1 ¡ 5 0 3 0 0 - 0 1 

1 1 ? 5 ООО 06 2 1 7 9 1 7 0 - 0 1 

г!ооооо 06 410 2 5 4 0 - 0 1 

41OOOO D 06 3 1 * 9 9 9 0 - 0 1 

7 * . 0 0 0 0 0 06 2 1 7 7 4 8 0 - 0 1 

1!?oooo 07 2 1 4 Ч Я 0 0 - 0 1 

1 Î 8 0 0 0 0 07 2 l l 0 3 7 0 - 0 1 

o!o o'.o 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 240 <CH.LAGRANSE.77> 

NEUTRON DIRECT I N E L A S T I C SECOND EXCITED LEVEL 

E S C f ) E S ( E ) E S ( E ) 

2. O O U O D 0> 7 . 7 0 0 6 0 - 05 3 . O O O O D 0 5 1 . 2 7 6 2 0 - 0 3 4 . 0 0 0 0 0 05 4 . 4 5 2 9 0 - •03 

5 . 0 0 0 3 0 C5 1 . 0 0 9 5 0 - 02 6 . 0 0 0 0 0 05 1 . 8 1 6 4 0 - 0 2 7 I 0 O O O D 05 г: « 1 0 7 0 - 0? 

8 . ooooo 05 3 . 9 2 7 7 0 - 02 1 . 0 0 0 0 0 OA 6 . 2 6 8 8 0 - 0 2 O 5 0 0 0 OA 8L 8 8 8 3 0 - 0? 

1. 5 0 0 0 D 0 6 1 . 0 8 6 8 0 - 01 1 . 7 5 0 0 0 0 6 1 . 2 1 6 9 0 - 0 1 г!ооооо 0 6 1: 2 8 9 3 0 - 01 

2 . 5 0 0 0 0 06 1 . 3 2 6 3 0 - 31 3 .00000 0 6 1 .30-330 - 0 1 4! ooooo OA 1 : 1 9 9 7 0 - 01 
s. OOOOO 0 6 1 . 0 7 3 5 0 - 01 6 .00000 06 9 . 7 0 9 1 0 - 0 2 r'.ooooo 0 6 81 7 4 4 2 D - 1)? 

s. O O O O O 0 6 7 . 6 5 3 8 0 - 02 1 .00000 0 7 5 . 7 3 9 2 0 - 0 2 Ooooo 0 7 5: 1 A A 9 D - 0? 

1. 4 0 0 0 D 0 7 4 . 5 2 7 7 0 - 02 1 
9 

. 6 0 0 0 0 0 7 3 . 9 8 0 8 0 -02 Ooooo 0 7 З: A 0 A 6 0 - 0 ? 

2. O O O O O 0 7 3 . 3 1 0 7 0 - 92 0 .0 0 .0 n!o OL 0 



C O U P L E D C H A N N E L C A L C U L A T I O N S F O R P L U T O N I U M 2 ¿ O 

L E G E M D R P C C E F F I P I E N T S FOR S H A ^ E E L A S T I C 

THE LEOENOR«: C O F F F T C Î E N T S ARE I N THE ORDER 1 . 2 . 

ELA93 1 . 0 0 0 0 E 03 LMAXr 3 
9 . 6 4 0 9 0 - 0 3 - 9 . 6 9 1 0 0 - 1 0 3 . 7 5 2 8 0 - 0 6 0 . 0 

E L A 8 » 5 . 0 0 0 0 E 03 L M A X a 3 
5 . 2 3 6 1 0 - 0 2 2 . 9 3 0 9 0 - 0 4 4 . 5 4 Й 9 0 - 0 6 0 . 0 

ELA3= 1 . 0 0 0 0 E 04 LMAX= 3 
, 1 . 0 3 4 3 0 - 0 1 1 , 1 5 9 3 0 - 0 3 7 , 0 0 1 4 0 - 0 6 0 . 0 

ELAB3 2 . 0 0 0 0 E 0 1 LMAXe 3 
2 . 2 4 U 1 0 - 0 1 4 , 5 3 7 7 0 - 0 3 3 . 4 6 2 0 0 - 0 5 0 . 0 

E l A B 3 3 . 0 0 0 0 S 04 LMAXa 3 
3 , 4 0 1 2 0 - 0 1 9 . 9 5 8 7 0 - 0 3 1 , 1 2 4 2 0 - 0 4 0 . 0 

SLAB» 4.OOOOS 04 L^AXa 3 
4 . 5 4 4 4 3 - 0 1 1 . 7 2 3 5 0 - 0 2 2 , 7 4 7 0 0 - 0 4 0 . 0 

ELA3a 6 . 0 0 0 0 E 04 LMAXa 3 
« . 3 8 V 2 O - 0 1 3 . 4 8 3 3 0 - 0 2 8 , 2 5 5 3 0 - 0 4 0 . 0 

ELABa 3 . 0 0 0 0 E 04 LMAXs 3 
8 . 3 2 1 3 0 - 0 1 5 . 8 5 2 7 0 - 0 2 1 . 8 7 2 5 0 - 0 3 0 . 0 

ELABa 1 . 0 0 0 0 E 05 LMAX= 3 
1.00910 00 8 . 6 4 1 6 0 - 0 2 3 . 4 8 4 3 0 - 0 3 0 . 0 

ELA8S 2 . 0 0 0 0 E 05 LMAXa 3 
1 . 6 8 / 1 0 00 2 . 6 3 5 1 0 - 0 1 2 . 2 0 7 1 0 - 0 2 0 . 0 

E L A 9 S 3 . 0 0 0 0 E O S L'LAX" 5 
2 . 0 4 O 5 0 00 4 . 3 3 3 4 0 - 0 1 6 , 5 1 4 0 0 - 0 2 6 , 6 7 8 7 0 - 0 3 

ELAB« 4 . 0 0 0 0 E 05 LMAX= 5 
2 . 2 0 O 7 0 00 5 , 8 7 / 5 0 - 0 1 1 . 2 2 5 3 0 - 0 1 1 . 7 5 0 6 0 - 0 2 

ELA3a 5 . 0 0 0 0 E 05 LMAXa 5 
2 . 2 4 У 1 0 00 7 , 0 2 / 4 0 - 0 1 1 . 9 7 3 4 0 - 0 1 3 . 5 7 7 4 0 - 0 2 

ELABa 6 . 0 0 0 0 E 05 LMAX.-s 6 
2 . 2 2 S 4 0 00 7 . 8 8 3 7 D - 0 1 2 . 3 3 4 2 D - 0 1 6 , 2 4 3 9 0 - 0 2 

ELABa 7 . 0 0 0 0 E OS LMAXa 6 
2 . 1 6 Ö 0 0 00 8 . 5 3 0 0 0 - 0 1 3 . 7 6 4 3 0 - 0 1 9 . 8 0 5 0 0 - 0 2 

ELA3a 3 . 0 0 0 0 E 05 LMAXa 6 
2 . 0 V 7 3 0 00 9 , 0 5 2 7 0 - 0 1 4 , 7 2 7 8 0 - 0 1 1 , 4 2 7 3 0 - 0 1 



(CH.LAGRANGE.77) 

. 6 ANO NEXT L I N * 7 . 8 . * . ; . . . ! . . 42 

0,0 0.0 

0,0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 O . f l 

0.0 0.0 

0.0 0.(1 

0 . 0 O. f l 

0.0 o.n 

- 4 . 9 1 3 2 0 - 0 5 0 . 0 

- 8 . 2 7 1 8 0 - 0 5 0 . 0 

3 , 1 4 3 9 D - 0 5 0 . 0 

7 . 7 1 9 2 0 - 0 4 5 . 0 4 7 4 0 - 0 4 

2 . 5 4 4 9 0 - 0 3 1 . 1 9 9 2 0 - 0 3 

6 . 2 6 3 2 0 - 0 3 2 . 4 9 2 3 0 - 0 3 

H 
чл 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 240 

LEGS'LOR«: C O E F F I C I E N T S F O R S H A P E E L A S T I C 
T H - L C H E M D R E C O E F F I C I E N T S A R S IN T H E O R D E R 1 . 2 1 . 

ELД3s 1.OOOQE 06 LMAX3 a 
1 . 96*»9D 00 
7 . 2 3 / 4 0 - 0 4 

1 . 0 0 0 2 D 00 6 . 6 3 6 7 0 - 0 1 2 . 5 8 6 1 0 - 0 1 
7 . 9 1 0 0 0 - 0 5 0 . 0 OlO 

E L A 3 * 1 . 2 5 0 0 Ü 06 LMAXa 8 
1 . 8 3 4 4 0 O'J 
2 . 7 7 6 3 0 - 0 3 

1 . 1 4 2 5 D 00 8 . 7 9 1 2 0 - 0 1 4 . 4 3 1 1 D - 0 1 
3 . 2 0 6 7 D - 0 4 0 . 0 0 L 0 

E L A 3 3 1 . 5 0 0 C E 06 L M A X a 9 
1 . 9 3 J 5 0 00 
7 . 9 1 5 5 0 - 0 3 

1 . 3 2 7 8 0 00 1 . 0 6 2 2 D 00 6 . 5 0 6 9 0 - 0 1 
1 . 1 0 2 1 0 - 0 3 1 . 0 6 6 7 0 - 0 4 0-.0 

E L A 9 A 1 . 7 5 0 0 E 0 6 

ELABa 2.0000E 06 

LMAX= 9 
2 . 0 9 о 8 О OU 
1 . 7 9 3 6 0 - 0 2 

L M A X a 9 
2 . 3 3 * 6 0 00 
3 . 4 6 0 4 0 - 0 2 

1 . 5 4 4 6 0 00 
2 . 9 2 7 6 D - 0 3 

1 . 7 7 5 4 D 00 
6 . S 1 3 2 D - 0 3 

1 . 2 2 4 9 D 00 
3 . 2 9 5 3 0 - 0 4 

1 . 3 8 2 8 0 00 
3 . 4 7 2 7 0 - 0 4 

8 . 5 7 4 6 D - 0 1 
OlO 

1 . 0 4 8 4 0 00 
0.0 

E L A 9 3 2 . 5 0 0 0 E 0 6 LM A X - 11 2.Ö6Ü20 00 
9 . 0 4 1 4 0 - 0 2 

2 . 2 2 9 4 0 00 
2 . 1 8 2 3 D - 0 2 

1 . 7 0 7 0 0 00 
3 . 8 3 3 5 0 - 0 3 

1 . 3 6 Ö 4 D 00 
4 . 8 6 7 7 0 - 0 4 

ELA3a 3.0000E 06 LMAX= 12 
3 . 3 0 / 7 0 00 
1 . 7 2 1 2 0 - 0 1 

2 . 6 1 8 3 D 00 
5 . 2 3 5 0 0 - 0 2 

2 . 0 1 9 4 0 00 
1 . 1 6 3 9 0 - 0 2 

1 . 6 1 6 3 D 00 
1 . 8 1 7 7 0 - 0 4 

E L A S a 4 . 0 0 0 0 E 06 LMAX̂  14 
8 . 4 2 1 Ч О - 0 1 8.11910-02 
9 . 1 6 2 6 0 - 0 6 

6 . 9 2 9 1 0 - 0 1 
3 . 5 1 3 5 0 - 0 2 
1 . 1 1 3 9 3 - 0 6 

5 . 5 3 9 7 0 - 0 1 
1 . 1 3 3 1 0 - 0 2 
0 . 0 

4 . 3 5 8 9 D - 0 1 
2 . 6 1 3 8 0 - 0 4 Ol О 

E L A 3 3 5 . 0 0 0 0 E 06 

ELASa e.OOOOE 06 

LMAXa 15 
8 . 5 8 / 3 0 - 0 1 
1 . 1 8 7 5 0 - 0 1 
7 . 1 5 1 5 0 - 0 5 

LMÁXá 16 
8 . 6 2 ' I 9 0 - 0 1 
1 . 5 5 6 0 0 - 3 1 
3 . 7 9 1 3 0 - 0 4 

7 , 2 7 5 2 0 - 0 1 
6 . ^ 3 9 9 0 - 0 2 
1 . 0 7 1 8 0 - 0 5 

7 . 4 2 2 0 0 - 0 1 
9 . « 6 4 9 0 - 0 2 
7 . 5 6 5 6 0 - 0 5 

6 . 0 1 / 9 0 - 0 1 
2 . 3 5 6 1 D - 0 2 
9 . 2 4 0 7 0 - 0 7 

6 . 3 0 7 4 0 - 0 1 
5 . 5 4 2 5 0 - 0 2 
1 . 4 0 0 6 0 - 0 5 

4 . 7 6 3 4 D - 0 1 
9 . 0 1 4 2 0 - 0 4 
OlO 

5 . 1 0 7 1 0 - 0 1 
2 . 2 7 2 7 0 - 0 ? 
2 . 6 2 4 9 D - O A 

E A 3 a 7 . 0 0 0 0 c 06 L4AX3 16 
8 . 6 0 V 7 O - 0 1 
1 . 9 8 4 7 0 - 0 1 
1 . 4 6 7 4 0 - 0 3 

7 . 4 5 3 9 0 - 0 1 
1 . 4 7 4 2 0 - 0 1 
3 . 4 5 1 2 0 - 0 4 

6 . 4 6 ^ 8 0 - 0 1 
9 . 2 1 0 6 0 - 0 2 
7 . 0 1 0 2 0 - 0 5 

5 . 3 8 7 2 0 - 0 1 4.7131D-o? 
1 1 1 9 4 5 0 - 0 5 



( C H . L A G R A N G E . 7 7 ) 

. 6 AND NEXT L I N K 7 . 8 . . 1 

2 . 3 5 7 3 0 - 0 2 
oio 

7 . 5 2 6 5 0 - 0 2 
0.0 

1 . 6 9 0 3 0 - 0 1 
OlO 

2 . 9 9 4 4 0 - 0 1 
OlO 

4 . 5 1 1 0 0 - 0 1 OlO 

7 . 5 8 2 6 D - 0 1 
5 . 6 4 8 1 0 - 0 5 

1 . 0 1 6 3 D 00 
2 . 7 0 9 5 0 - 0 4 

3 . 9 4 6 1 0 - 0 1 
5 . 1 3 3 7 0 - 0 4 OlO 

3 . 4 9 0 8 0 - 0 1 
2 . 2 6 3 7 D - 0 4 OlO 

3 . 8 6 1 6 0 - 0 1 
7 . 2 7 8 4 0 - 0 3 010 

4 . 2 1 0 0 0 - 0 1 
1 . 8 9 0 0 0 - 0 2 OlO 

8 . 4 4 1 6 0 - 0 3 01 n 

2 . 5 4 9 5 0 - 0 ? O.ft 

5 . 7 7 5 2 0 - 0 2 O.n 

1 . 0 6 5 9 0 - 0 1 
O.n 

1 . 7 0 5 1 0 - 0 1 O.n 

3 . ? 8 8 ? D - 0 1 Oln 

4 . 9 6 9 5 0 - 0 1 
3 1 ? 4 4 f t D - 0 4 

1 . 7 3 4 5 0 - 0 1 
7 . Я 0 7 А 0 — 05 Olo 

2 . 1 7 1 8 0 - 0 1 
4 . « ¡ 5 9 1 0 - 0 4 O.n 

2 . 5 9 4 1 0 - 0 1 
1 I « 8 4 1 D - 0 4 0 I ft 

3 . O 3 6 5 0 - 0 1 
5 . 0 4 ? f t D - 0 4 O.n 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 240 

LCGEM34E COEFFICIENTS FOR SHAPE ELASTIC . 
THE LSG^NDR? COÇFFTCIENTS ARE I N THE ORDER 1 . 2 . 

ELABa 8 . 0 0 0 0 E 06 

ELA3» 1 . 0 0 0 0 E 07 

ELABa 1 . 2 0 0 0 E 07 

E L A B a 1 . 4 0 0 0 E 07 

ELA3= 1 . 6 0 0 0 E 07 

E L A B a 1 . Ч 0 0 0 Е 07 

ELABa 2 . 0 0 0 0 E 07 

LMAXa 17 
3 . 5 6 2 1 0 - 0 1 2.45340-01 
4 . 4 1 5 9 P - 0 3 

LMAX= 1.1 
8 . 5 4 5 6 0 - 9 1 
3 . 2 8 o 1 0 - 0 1 
2 . 3 4 2 7 0 - 0 2 

L M A X a 2 9 
8 . 6 3 5 6 0 - 0 1 
3 . 6 3 0 7 0 - C Í 
5 . 3 3 1 0 0 - 0 2 
4 . 9 5 3 5 0 - 0 5 

LMAXa 21 
8 . 8 5 Í O O - 0 1 
3 . 3 9 8 Л 0 - 0 1 8.54Я 0-02 
2 . 6 0 5 4 0 - 0 4 

LMAXa 2 2 
9 . 0 9 O 4 D - 0 1 
4 . 2 1 V 3 O - 0 1 
* . 1 4 5 2 0 - 0 1 
9 . 1 4 2 2 0 - 0 4 

L M A X = 23 
9 . 2 7 J C D - 0 1 
4 . 5 9 5 7 0 - 0 1 
1 . 3 f . ' 1 2 0 - 0 1 
2 . 4 3 2 3 0 - 0 3 

LMAXa 24 
9 . 3 V i 7 0 - 0 1 
4 . 9 7 У 1 0 - 0 1 
1 . 5 7 2 5 0 - 0 1 
5 . 3 0 O 5 0 - 0 3 

7 . 3 9 9 1 0 - 0 1 
1 . 7 9 9 5 0 - 0 1 
1,?12oD-03 

/ . 2 2 9 8 0 - 0 1 
2 . 6 5 8 5 0 - 0 1 
8 . O 4 3 8 0 - 0 3 

7 . 2 C 0 3 0 - 0 1 
3 . 1 6 2 1 O - 0 1 г.р̂ бго-ог 
9 . 4 6 3 3 0 - 0 6 

7 . 5 2 5 8 0 - 0 1 
3 . 4 8 9 3 0 - 0 1 
4 . 4 3 9 4 0 - 0 2 
7 . 4 1 3 7 0 - 0 5 

/ . 9 9 2 8 0 - 0 " 
3 . 7 6 8 7 0 - 0 - ! 
6 . R 0 7 3 0 - 0 2 
2 . 9 3 5 7 0 - 0 4 

8 . 3 7 3 6 0 - 0 1 
4 . 0 6 7 3 0 - 0 1 
8 . O 3 3 7 0 - 0 2 
8 . Я 3 7 9 0 - 0 4 

3 . 6 Ü V 2 D - 0 1 
4 . 3 7 9 4 0 - 0 1 
1 . 0 7 0 6 0 - 0 1 
2 . 1 5 3 5 0 - 0 3 

6 . 4 8 / 4 0 - 0 1 
1 . 3 5 2 5 0 - 0 1 
2 . 7 8 9 8 0 - 0 4 

6 . 2 7 9 6 0 - 0 1 
2 . 2 3 5 8 0 - 0 1 
2 . 4 2 4 7 0 - 0 3 

6 . Ü 9 6 5 D - 0 1 
2 . 7 5 8 9 0 - 0 1 
£ . 7 2 9 6 0 - 0 3 
0.0 

6 . 4 0 5 7 0 - 0 1 
3 . 0 8 1 9 0 - 0 1 
2 . 0 5 4 0 0 - 0 2 
1 . 6 3 9 9 0 - 0 5 

6 . У 6 3 3 0 - 0 1 
3 . 3 2 9 7 0 - 0 1 
3 . 6 8 2 4 0 - 0 2 
8 . 5 7 5 7 C - 0 5 

7 . 4 9 1 5 0 - 0 1 
3 . 5 7 0 1 0 - 0 1 
5 . 4 1 9 3 0 - 0 2 
2 . 6 8 9 3 0 - 0 4 

7 . 3 6 1 9 D - 0 1 
3 . 8 1 6 4 0 - 0 1 
7 . 0 0 2 3 0 - 0 2 
7 . 3 4 8 0 0 - 0 4 

5 . 5 4 4 1 0 - 0 1 
3 * . 3 1 6 0 D - O ? 
5 . 3 Ю 5 0 - 0 5 

5 . 5 1 6 8 0 - 0 1 
1 . 7 3 5 6 0 - 0 1 
6 . 4 6 2 1 0 - 0 4 

5 . 3 2 7 6 0 - 0 1 
2*. 3 5 2 3 0 - 0 1 
2 . 8 6 6 3 0 - 0 3 
0 .0 

5 . 5 5 3 7 0 - 0 1 
2 . 6 7 8 4 0 - 0 1 
8 . 7 1 8 9 0 - 0 3 0.0 

6 . 0 7 7 0 0 - 0 1 
2 1 8 8 2 6 0 - 0 1 
1 , 7 5 4 3 0 - C ? 
2 1 1 1 6 2 0 - 0 5 

6 . 6 4 1 9 0 - 0 1 
3 . 0 7 1 6 0 - 0 1 
2 . 9 9 3 5 0 - n ? 
3 1 1 9 9 3 0 - 0 5 

7 . 1 0 1 7 0 - 0 1 
3 1 2 6 7 8 0 - 0 1 
4 . 3 4 1 Ю - 0 ? 
2 1 4 8 0 3 0 - 0 4 



( C H . L A G R A N G E . 7 7 ) 

, 6 AND NEXT L I N S 7 . 8 . 1 ' . . . . ' . . . 1 2 

4 . 5 0 0 3 D - 0 1 3 . 4 4 7 3 0 - 0 1 
41 n i 1 0 0 - 9 ? 1 1 ч 0 1 * 0 - 0 ? 1 :П7650-0Ч Щп 

4 . 7 8 0 7 0 - 0 1 
1 . 0 8 8 5 0 - 0 1 
1 . 5 3 8 9 0 - 0 4 

4 . 7 0 4 6 0 - 0 1 
1 . 7 3 5 9 0 - 0 1 
8 1 1 3 4 7 0 - 0 4 
OlO 

4 . 0 1 7 5 D - 0 1 
5 . 7 0 6 6 0 - 0 ? 
3 . 3 ? 4 9 0 - 0 5 

4 . 1 5 1 0 0 - 0 1 
1 . 0 6 6 9 0 - 0 1 
2 l ? 0 R 5 D - 0 4 
Olr t 

4 . 8 8 4 0 0 - 0 1 
2 . 1 3 2 8 0 - 0 1 
2 . « 8 8 9 0 - 0 3 
0 .0 

4 . 3 6 0 5 0 - 0 1 
1 . / . 6 3 3 0 - 0 1 
9 I 417Я0—04 0.0 

5 . 3 3 1 6 0 - 0 1 
2 . 3 7 2 3 0 - 0 1 
7 . 4 1 2 4 D - 0 3 
0.0 

4 . 7 3 1 3 D - 0 1 
1 . 7 5 5 1 0 - 0 1 
2 . 4 5 0 5 0 - 0 4 0 I П 

5 . 8 6 5 6 0 - 0 1 
2 1 5 5 2 0 0 - 0 1 
1 . 4 8 3 9 0 - 0 ? 
1 1 9 6 6 9 0 - 0 5 

5 . 1 8 7 ? D - 0 1 
1 . 0 7 4 5 0 - 0 1 
6 . 5 3 5 5 0 — 0 3 0 I 0 

6 . 3 4 6 9 0 - 0 1 
2 . 7 1 6 1 0 - 0 1 
2 . 4 6 0 0 D - 0 ? 
8 . 2 1 7 7 0 - 0 5 

5 . 6 3 ? 5 D - 0 1 
2 . 1 4 9 Ä 0 — 0 1 
1 . ' > 3 1 3 0 - 0 ? 
2 1 ? 4 3 O D - 0 5 



04 

04 

05 

05 

05 

05 

05 

05 

05 

05 

06 

06 

06 

06 

06 

COUPLEO CHANNEL CALCULATIONS F U R PLUTONIUM 240 ( C H . L A G R A N G E . 7 7 ) 

L E G F Í,' 0 R £ C O E F F I C I E N T S F O R D I R E C T I N E L A S T I C (1 I E V E L ) 

T H ? L E G E N D R E C O E F F I C I E N T S A R E IN T H E O R O E R 1 . ? Ц . 6 A N O N E X T L I N T 7 . 8 . I T , 

LI lAXa 3 

6 . 3 0 1 4 0 - 0 4 V . 0 1 5 1 0 - 0 5 - 3 . 4 5 1 2 0 - 0 6 0 . 0 0 . 0 0 . 0 

LMAXa 3 
1 . 8 5 * 8 0 - 0 * 2 . 7 V O 7 0 - 0 4 - 2 . 0 3 3 0 0 - 0 5 0 . 0 0 . 0 0 . 0 

LMAX= 3 

3 . 3 9 O Ó 0 - 0 3 4 . 9 8 5 8 0 - 0 4 - 5 . 5 9 9 7 0 - 0 5 0 . 0 0 . 0 0 . 0 

l. M A X s 3 

1 . - 1 7 J 3 0 - 0 2 1 . 1 7 3 8 0 - 0 3 - 5 . 4 0 0 2 0 - 0 4 0 . 0 0 . 0 0 . 0 

LMAXa 5 1 . 7 5 2 5 0 - 0 2 - 6 . 5 7 8 5 0 - 0 4 - 1 . 7 5 2 8 0 - 0 3 2 . 8 2 2 8 0 - 0 4 - 7 . 0 4 0 0 0 - 0 6 0 . 0 LMAX= 5 

2 . 0 9 ^ 1 0 - 0 2 - 2 . 7 3 7 0 0 - 0 3 - 3 . 3 4 0 1 0 - 0 3 7 . 3 1 6 6 0 - 0 4 - 2 . 0 3 0 1 0 - 0 5 0 . 0 

LMAXa 5 

2 . 2 3 6 3 0 - 0 2 - 5 . 0 5 0 6 0 - 0 3 - 5 . 2 3 2 3 D - 0 3 1 . 3 9 5 1 D - 0 3 - 3 . 9 2 4 0 0 - 0 5 0 . 0 

LMAXa 6 2 . 2 5 * 7 0 - 0 2 - 7 . 3 4 5 7 0 - 0 3 - 7 . 0 6 / 8 0 - 0 3 1 . 7 8 9 7 0 - 0 3 - 6 . 6 5 0 4 0 - 0 5 8 . 4 2 1 7 0 - 0 5 L M A X a 6 

2 . 1 9 ¿ 2 0 - 0 2 - 9 . 2 8 2 4 0 - 0 3 - 9 . 2 8 1 6 0 - 0 3 2 . 2 4 2 5 0 - 0 3 - 6 . 9 8 1 9 0 - 0 5 1 . 8 6 5 2 0 - 0 4 

LMAXa 6 

2 . C 9 0 0 D - 0 2 - 1 . 0 0 5 5 0 - 0 2 - 1 . 1 5 3 2 0 - 0 2 2 . 4 3 0 8 0 - 0 3 - 4 . 5 1 0 8 0 - 0 5 3 . 5 8 6 5 0 - 0 4 

L M Л X ~ R 
1 . « 4 7 8 0 - 0 2 - 1 . 2 9 5 8 0 - 0 2 - 1 . 5 6 3 9 D - 0 2 1 . 5 4 1 5 0 - 0 3 2 . 6 1 9 8 D - 0 4 9 . 6 7 1 9 0 - 0 4 

- 3 . 5 2 Ö 6 0 - 0 5 1 . 3 7 3 8 0 - 0 5 0 . 0 OlO OlO O l n LMAX= Я 
1 . 6 0 Ö 3 D - 0 2 - 1 . 4 2 2 6 0 - 0 2 - 1 . 9 4 4 0 0 - 0 2 - 2 . 3 1 1 6 D - 0 3 1 . 0 7 4 2 0 - 0 3 2 . 2 9 4 0 0 - 0 3 

- 1 . 1 3 2 4 0 - 0 4 6 . ? i: 4 9 0 - 0 5 0 . 0 OlO OlO O l n LMAXa 9 
1 . 5 1 У 9 О - 0 2 - 1 . 4 5 8 2 0 - 0 2 - 2 . 1 7 6 1 0 - 0 2 - 8 . 2 2 9 0 0 - 0 3 2 . 6 2 7 6 0 - 0 3 3 . Я 7 4 1 0 - 0 3 

- 1 . 3 4 V 1 P - 0 4 2 . 7 6 1 9 0 - 0 4 - 1 . 3 0 1 8 0 - 0 5 O'.C OlO O'.n 

L i1A X — 9 
1 . 6 8 - 1 3 0 - 0 2 - 1 . 3 9 4 9 0 - 0 2 - 2 . 3 0 1 4 D - 0 2 - 1 . 3 2 3 3 0 - 0 2 5 . 3 1 4 4 0 - 0 3 5 . 7 0 7 5 0 - 0 3 

- 2 . 4 3 5 9 0 - 0 4 5 . 4 6 4 9 0 - 0 4 - 3 . 9 0 6 6 0 - 0 5 O'.O O.O O l o 

L M Л/ . - 9 
? . 1 ¿iV У D-O¿ - 1 . 1 3 4 2 0 - 0 2 - 2 . ? 6 2 3 D - 0 2 - 1 . 4 9 1 1 0 - 0 2 8 . 9 8 4 1 D - 0 3 5 . 5 9 5 3 0 - 0 3 

- 1 . 7 S " 4 P - 0 4 1 . 0 7 6 2 0 - 0 3 - 9 . 0 8 7 9 0 - 0 5 OlO OlO O l n 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 240 (СИ.LAGRANGE,77», 

ELAPs 2,5000E 06 

ELAD= 3 . C 0 0 P E 06 

ELABa 4 . 0 0 0 0 E 06 

ELABa 5 . 0 0 0 0 E 06 

ELAB= 6 . 0 0 0 0 E 06 

Е ' .АЧ* 7 . 0 0 0 0 E 06 

ELA3= 8 . C 0 0 0 E 06 

ELA4= 1 . 0 0 C 0 E 07 

ELAB S 1 . 2 0 0 0 c 07 

ELABa 1 , 4 0 0 0 6 07 

LEfiEHPRE COEFFICIENTS FOR OIRECT I N E L A S T I C ( 1 I E V E L ) 
THF! 1. Ко END ГСП COPFFÎCIENTS ARE I N THE ORoER 1 . 2 Ü . 6 AND NEXT L I N F 7 , 8 . ; ' . , 12 

LMA.XB 11 
4 . 0 6 / 6 0 - 0 2 
9 . 5 3 V 4 P - G 4 

5 . 5 9 / 1 0 - 0 4 - 1 . 4 2 У 7 0 - 0 2 - 8 , 0 9 3 6 0 - 0 3 1 . 6 9 8 Ю - 0 2 3 . 1 8 1 1 0 - 0 3 
? . 4 f i 0 0 0 - 0 3 - 2 . 5 0 0 2 D - 0 4 1 1 4 1 4 2 0 - 0 4 - 3 . Ç 3 9 5 D - 0 6 O l n 

LMAX" 12 
6 . 0 3 2 7 0 - 0 2 
2 . 2 0 2 4 0 - 0 3 

1 . 4 4 9 6 0 - 0 2 1 , 8 2 4 9 0 - 0 4 
3 . 7 5 4 2 0 - 0 3 - 3 . 3 6 4 7 0 - 0 4 

2 . 6 0 3 7 D - 0 3 2 . 2 9 1 2 0 - 0 2 - 9 . 7 7 4 2 0 - 0 4 
5 1 8 1 5 5 0 - 0 4 - 1 . 7 0 9 1 0 - 0 5 i ; i 9 ? 4 D - 0 5 

LMAXa ' 4 2.0/460-01 
- « . 1 1 8 6 0 - 0 3 

1 . 5 2 0 1 0 - 0 5 

/ . 5 7 1 8 0 - 0 2 4 . 4 3 1 6 P - 0 2 3 . 3 0 3 1 0 - 0 2 6 . 6 1 3 4 0 - 0 7 - 1 . 1 3 3 4 0 - 0 7 
3 • R?4 4 0 - 0 4 9 . 7 4 6 0 0 - 0 4 6 . 3 9 4 4 D - 0 3 - 4 . 2 0 3 5 0 - 0 4 3 . A 0 9 5 0 - 0 4 
4 , 1 9 2 6 0 - 0 6 0 . 0 OlO 010 O l o 

LMAXa 15 
2 . 3 6 t f O O - 0 1 U . 3 5 5 7 0 - 0 2 3 . 4 1 3 Ю - 0 2 

" 2 . " P * Я 0 - 0 2 - ? . 4 6 7 ? 0 - 0 ? 7 . 63 5 1 0 - 0 3 
6 . 7 0 * 7 0 - 0 3 4 . 4 24 5 0 - 0 5 6 . 5 5 5 9 0 - 0 6 

3 . 3 2 8 9 0 - 0 2 4 . 6 1 4 2 D - 0 2 - 7 . Г , 2 3 9 0 - 0 3 
1 . 3 1 4 2 0 - 0 7 - 1 1 0 6 1 8 0 - 0 3 7 . П 6 6 4 0 - 0 4 
0 . 0 0 . 0 O l o 

LMAXa './, 
2 . 6 i u ? o - C 1 / . 8 2 4 9 0 - 0 2 7 . 2 3 / 5 0 - 0 3 

- 3 . 5 3 3 5 0 - P 2 - 4 . 1 2 8 O 0 - 0 2 1 . 4 2 5 2 0 - 0 2 
7 . 3 0 7 1 0 - 0 5 2 . 3 5 4 1 0 - 0 4 4 . 6 0 02 0 - 0 5 

1 . 4 8 3 7 0 - 0 2 1 . 2 0 0 5 0 - 0 2 - 1 . 4 6 5 9 0 - 0 7 
1 1 0 3 4 0 0 - 0 7 - 3 . 7 7 4 7 D - 0 3 6 . Л О Ч 9 0 - 0 3 
6 l " 6 5 3 0 - O 6 0 . 0 O . f l 

i , 6 7 5 5 0 - 0 2 - 3 . ? . 2 * 0 O - 0 3 1 . 2 3 9 3 0 - 0 3 - 5 . 6 5 4 0 0 - 0 3 - 1 . 9 3 7 5 0 - 0 ? 
- 4 . 1 7 3 2 0 - 0 ? 7 . 7 9 9 4 0 - 0 3 - 4 . P 3 4 3 0 - 0 3 - 2 . 1 6 4 0 0 - 0 3 1 . 3 1 5 3 0 - 0 ? 

8 . 1 3 1 9 0 - 0 4 2 . 0 8 2 0 0 - 0 4 3 . 3 3 9 5 0 - 0 5 OlO O l o 

Я . 1 6 4 7 0 - 0 2 - 3 . 2 3 4 6 0 - 0 3 - 5 . 8 3 3 8 D - 0 3 - 1 . 3 5 8 4 D - 0 2 - 2 . 3 7 7 O D - 0 2 
- 4 . 4 6 3 0 0 - 0 ? - 7 . 2 9 9 3 0 - 0 3 - 1 . 7 9 6 8 0 - 0 ? З . Я 6 9 5 0 - 0 3 1 . Я 1 Я 7 0 - 0 ? 

2 . 1 4 8 7 0 - 0 3 6 . 4 5 9 2 0 - 0 4 1 . 3 5 7 6 0 - 0 4 4 . 1 1 0 2 0 - 0 5 O . n 

1 . 1 1 5 7 0 - 0 1 1 . 9 1 V 1 S - 0 2 - 1 . 3 2 5 1 0 - 0 2 
• 5 . Л 4 0 8 0 - 0 2 - 3 . 1 5 4 6 0 - 0 2 - 1 . 5 6 1 2 0 - O 2 
8 . 7 8 4 0 0 - 0 3 1 . 5 5 3 8 0 - 0 3 2 . 1 1 9 8 0 - 0 3 

LMAY= 1A 
? , 8 4 У ? 0 - С ' 1 

- 2 . 9 9 7 3 0 - 0 2 
- 1 . 5 2 5 1 D - 0 4 

LMAX-' 17 
3 . 0 2 O 5 0 - 0 1 

- ? . 7 0 5 " " 0 - 0 2 
- 8 . Зпе>пр-р/, 

I.MAX« 1? 
i.ЗГ05Г>~01 

- 4 , 2 9 b 0 0 - 0 2 
1 . 1 2 4 P O - 0 2 

LMAX-" 20 4.46490-01 
- 3 . 4 3 2 7 0 - 0 2 

" . ? 3 " O O - 0 2 1.59350-04 

1 . 6 6 * 4 0 - 0 1 
- 3 . 9 9 7 3 0 - 0 7 

7 , o 4 9 o 0 - 0 3 
4 . 7 5 0 5 0 - 0 5 

5 . 2 7 / 1 0 - 0 2 
- 2 . 4 5 7 0 0 - 0 2 

4 . 7 9 6 0 0 - 3 3 
0.0 

9 . 8 9 5 6 D - 0 3 
- 8 1 0 6 1 8 0 - 0 3 

6 1 7 9 9 3 0 - 0 3 olo 

- 2 . 8 7 5 1 D - 0 ? 
5 . 0 5 3 7 0 - 0 4 
3 . 1 5 2 6 0 - 0 4 

- 1 . 2 3 0 2 0 - 0 2 
1 . 0 7 3 0 0 - 0 ? 
8 1 7 5 2 3 0 - 0 4 
OlO 

- 4 . 1 5 9 5 0 - 0 ? 
1 . П 9 Я 1 0 - 0 ? 
1 . 7 9 3 7 0 - 0 4 

- 2 . 9 7 7 6 0 - 0 ? 
Я . 7 6Я90 — 03 
7 1 7 3 0 7 0 - 0 4 Oln 

I.MAXa 21 
4 . 8 6 1 ' 5 0 — 01 2 . 0 / 6 6 0 - 0 1 8 . 0 3 8 2 0 - 0 2 4 . 0 2 4 7 0 - 0 2 

- 9 . 5 5 8 3 0 - 0 3 - 1 . S 1 2 1 O - 0 2 - 6 . 0 7 7 5 0 - 0 3 2 . 2 4 5 9 0 - 0 3 
1 . 7 8 V 2 0 - 0 3 - 1 . 4 0 1 9 0 - 0 3 1 . 0 0 0 4 0 - 0 2 1 . 1 1 5 6 0 - 0 ? 
s . 8 7 7 7 0 - 0 4 , 2 . 9 5 5 3 0 - 0 4 7 . 1 2 5 6 0 - 0 5 O'.O 

1 . 3 2 6 0 0 - 0 2 - 2 . 6 5 5 5 0 - 0 3 
1 . 6 7 0 9 0 - 0 ? 6 . 1 9 A 3 0 — 0 3 
1 . 6 3 4 6 0 - 0 4 2 . O 3 0 5 0 - 0 3 
0 . 0 0 .0 \o 



COUPLED СНЛМ'-lia CALCULATIONS FOR PLUTONIUM 2 4 0 ( C H , LAGRANGE . 7 7 ) 

LFGENORr C O r t F F V I S t l T S FOR OIRGcT I N E L A S T I C ( 1 I .EVEL) TH 7 L S G Г N D S E F F T С I CNTS AU? I N THE OROCR 1 . 2 ' . ! . 6 AND NEXT LlNr 7.8.1", 12 
ELAB= 1 . 6 0 0 0 E 07 LMAXa 22 

5 . 1 1 ^ : 0 - 0 1 2 . 4 2 V 1 0 - 0 1 1 . 0 8 0 9 0 - 0 1 6 . 4 8 1 8 0 - 0 2 3 . 2 9 5 8 0 - 0 2 2 . 1 0 8 0 0 - 0 2 
1 . O 3 O S P - 0 2 4 . 5 2 8 0 0 - 0 3 7 . 0 9 3 1 0 - 0 3 8 . 7 3 9 7 0 - 0 4 1 . 6 4 6 2 0 - 0 ? 7 1 * 3 3 5 0 - 0 3 
Ü . 9 4 7 3 D - 9 3 - 2 . 9 9 6 Ю - 0 3 1 . 1 4 2 2 0 - 0 2 8 . 9 2 6 4 0 - 0 4 3 1 5 6 2 9 0 - 0 4 7 . - 6 4 7 0 - 0 4 
1 . 6 3 D 4 P - 0 3 1 . 1 5 5 1 0 - 0 3 3 . 7 1 9 0 0 - 0 4 l l l 4 6 4 0 - 0 4 0 . 0 O l o 

ELASa 1 . 8 0 0 0 П 07 L M A X a 23 
5 . 2 7 V 4 0 - 0 1 
3 . ? 7 ') о 0 - 0 2 
1 . 0 4 6 7 P - C 2 
3 . Л Ч З О о - ^ З 

2 . 7 2 6 1 0 - 0 1 
2 . 7 K 9 8 0 - 0 ? 

- 3 . 6 0 9 6 0 - 0 3 
3 . 4 * * 0 0 - 0 3 

1 . 3 3 3 7 0 - 0 1 
2 . 5 5 7 3 0 - 0 2 
2 . 0 4 1 4 0 - 0 3 " 
i . 1 * 0 4 0 - 9 3 

8 . 5 4 7 3 0 - 0 2 
2 . 3 2 2 3 0 - O ? 

-6.55990-04 
5104330-04 

5 . 3 3 3 6 0 - 0 2 
2 . 5 7 6 9 C - 0 ? 
7 . 5 6 4 30 -0 " * 
1 . 3 8 5 0 0 - 0 4 

4 • 3 7 3 ? D - 0 2 
1.46«10-05 1.49760-0? 
О 1 n 

E l A 3 = 2 . 0 0 0 0 E 07 LMAXa 24 
5 . 4 V I 5 0 - 0 1 2 . 9 2 5 6 0 - 0 1 1 . 4 7 Ö 3 D - 0 1 9 . 4 1 5 4 D - 0 2 6 . 1 5 4 1 D - 0 2 5 . 7 9 7 1 0 - 0 2 
4 , 5 4 7 Д О - 0 2 4 . 0 9 6 1 0 - 0 2 3 . 8 5 9 3 0 - 0 2 3 . 2 2 2 0 0 - O ? 3 . 0 9 2 1 D - 0 ? 1 .A0RP.O-O? 
8 . 5 9 5 9 P - 0 3 - 9 . 4 9 7 7 0 - 0 3 - 1 . 0 1 3 4 0 - 9 2 - 1 . 1 0 1 8 0 - 0 ? 8 . Я 8 4 3 0 - 0 3 1 . 4 3 7 7 0 - 0 ? 
5 . 8 7 S 9 D - C 3 8 . 1 3 8 3 0 - 0 3 2 . 8 1 2 1 0 - 0 3 1 ' . 3 5 1 1 0 - C 3 4 . 9 0 5 9 0 - 0 4 1 1 4 0 1 4 0 - 0 4 

l-> 
t H О 



COUPLEO CHANNEL CALCULATIONS FUR PLUTONIUM 240 ( C H . L A G R A N G E . 7 7 ) 

' L E G F Ü D R E C O E F F I C I E N T S F O R D I R E C T I N E L A S T I C C2 I E V E D 
t h e LS«ENDRE COeFFtCIENTS a r e I t l THE ORoER 1 . 2 1 1 . 6 AND NEXT LINf 7 . 8 . 1 1 . . . . . . 12 

ELA4S 2 . 0 0 0 0 E 05 LMAX" 3 
2 . 2 7 " , 0 - 0 5 1 . 0 3 6 8 0 - 0 5 1 . 1 2 9 3 D - 0 6 0 . 0 0 . 0 0 . 0 

ELABa 3.OOOOE 05 LMAXa 5 
5 . 6 2 7 1 0 - 0 4 2 . 8 1 8 8 0 - 0 4 2 . - 3 6 3 0 0 - 0 5 1 . 6 4 6 0 D - 0 6 - 2 . 5 5 9 2 0 - 0 7 0 . 0 

ELA3= 4,OOOOE 05 LMAXa 5 
2 . 1 Ü 0 9 D - C J 9 . 7 8 8 6 0 - 0 4 6 . 9 3 4 6 0 - 0 5 - 1 . 5 0 0 8 0 - 0 7 - 1 . 2 4 8 9 0 - 0 6 0 . 0 

E L A 3 a 5 . 0 0 0 0 E 05 LMAXa 5 
4 . « 7 3 8 0 - 0 * 2 . 0 9 9 5 0 - 0 3 1 . 0 8 K 7 D - 0 4 - 1 . 5 5 3 6 0 - 0 5 - 3 . 0 6 4 1 0 - 0 6 0 . O 

Е1.АЧЯ 6 . 0 0 O 0 E 05 I.MAX" 6 
8 . 8 0 * 8 0 - 0 * 3 . 3 7 2 1 0 - 0 3 1 . 8 1 9 6 0 - 0 6 - 7 . 0 9 3 4 0 - 0 5 - 3 . 9 4 4 5 D - 0 6 1 . 9 3 7 5 0 - 0 6 

ELA3= 7 . OOOOE 05 LMAXa t, 
1 , 3 3 7 o o - 0 2 4 . 6 0 2 6 0 - 0 3 - 2 . 2 9 9 0 D - 0 4 - 1 . 4 7 3 5 0 - 0 4 5 . 8 4 5 0 0 - 0 7 4 . 7 2 1 3 0 - 0 6 

ELABa S.OOOOE 05 LMAXa 6 
1 . 3 1 / 2 0 - 0 2 5 . 4 7 3 8 0 - 0 3 - 6 . 5 7 2 8 D - 0 4 - 2 . 4 5 5 Ю - 0 4 1 . 5 5 4 9 0 - 0 5 7 . 6 2 1 1 0 - 0 6 

ELA3S 1 . O O O O E 06 LMAXa я 
2 . 6 9 3 1 0 - 0 2 5 . 2 5 5 7 0 - 0 3 - 2 . 1 9 9 7 D - 0 3 - 4 . 5 7 2 2 D - 0 4 1 . 4 8 7 2 0 - 0 4 1 . 7 6 4 O D - 0 5 

- 6 . 6 5 06 0 - 0 6 6 . SOI 2 0 - 0 7 0 . 0 O'.O OlO Ol ft 

Е Ц Ч 3 1 . 2 5 0 0 E 06 LMAX"= Б 
3 . 3 7 3 1 0 - 0 2 1 . 3 3 5 0 0 - 0 3 - 4 . 3 5 3 4 D - 0 3 - 2 . 6 3 2 1 0 - 0 4 4 . 1 5 3 2 0 - 0 4 - 3 . 8 1 3 1 0 - 0 6 

- 1 . 9 4 9 9 0 - 0 5 3 . 0 0 7 7 0 - 0 6 0 . 0 OlO OlO 0 > 

ELA3S 1 . 5 0 0 0 E 06 LMAXa 9 
3 . 6 0 » : , 0 - 0 * - 4 . 1 1 6 7 0 - 0 3 - б . г з / б о - о з 7 . 9 9 8 Ю - 0 4 7 . 2 1 4 1 0 - 0 4 - 9 . 4 2 8 1 0 - 0 5 

" 2 . 7 9 2 / . 0 - 0 5 9 . 5 2 1 4 0 - 0 6 - 1 . 9 2 1 5 0 - 0 6 0 . 0 0 . 0 O l o 

ELASa 1 . 7 5 0 0 E 06 I.MAXa 9 
3 . 6 1 5 1 0 - 0 2 - 7 . 5 5 4 3 0 - 0 3 - 4 . 2 5 0 4 0 - 0 3 2 . 3 7 6 3 0 - 0 3 8 . 4 1 0 1 0 - 0 4 - 2 . 4 7 6 9 0 - 0 4 

- 2 . 2 6 9 7 0 - 0 5 1 . £ 7 9 3 0 - 0 5 - 5 . 7 2 7 9 0 - 0 6 0 . 0 0 . 0 O l o 

ELAOa 2.OOOOE 06 LMAX:-: 9 
3 . 5 5 * 2 0 - 0 2 - 8 . 9 2 5 8 0 - 0 3 - 1 . « 7 7 1 0 - 0 3 3 . C 8 6 8 0 - 0 3 6 . 6 9 6 9 0 - 0 4 - 4 . 7 7 5 6 0 - 0 4 
1 . 1 5 9 1 0 - 0 5 2 . A 5 6 1 0 - 0 5 - 1 . 1 1 6 0 0 - 0 5 O l o O l o O l o 

ELABa 2 . 5 0 0 0 E Об LMAXa 11 
3 , 4 4 6 6 0 - 0 2 - 6 . 8 0 8 8 D - 0 3 2 . 8 8 9 1 0 - 0 3 4 . 9 6 2 5 D - 0 3 - 3 . 0 8 8 7 D - 0 4 - 5 . 6 5 0 7 0 - 0 4 
1 . 6 S S 4 D - 0 4 - 1 . 8 2 9 5 0 - 0 5 - 3 . 2 6 3 1 0 - 0 5 1 1 1 7 5 3 0 - 0 5 - 7 . 7 7 4 9 D - 0 7 O l o 

ELAOa 3.OOOOE 06 LMAXa 12 
3.34360 
2.9541O-04 -•'.95170-04 -5.17980-05 3.59600-05 -3.73000-06 1ll0?00-06 
3 . 3 4 3 6 0 - 0 2 - 4 . 1 0 7 7 0 - 0 3 4 . 9 Л 5 7 0 - 0 3 3 . 5 4 5 5 D - 0 3 - 1 . 1 6 4 9 0 - 0 3 - 1 . 3 2 3 7 D - 0 4 ^ 



г о и=u *r i CHANNEL calculations COR PLUTONIUM 240 (cn.LAGRANr.E.77i 

LS4E4 ' )Rr COEFFICIENTS FOR OÎREcT I N S L A S t I C <2 I EVEL) 
THE L I E N O R 1 ! F F T СI Е'!Т4 ARE IN THE OROER 1 . 2 Ü . 6 ANO NEXT L I N p 7 . 8 . : ! . . . . , 12 

ÊLA4» 4.OOOOE 0 * LMAX= 
2 . 5 8 ' n p - O n - 3 . 1 7 7 4 0 - 0 3 

- 4 . Г? '»?Р-03 - 5 . 1 6 4 3 0 - 0 3 2.19750-06 2.1 1210-06 
3 . 7 1 Ö 6 0 - 0 2 - 3 . 5 4 2 6 0 - 0 3 - 5 . 3 1 0 3 0 - 0 3 7 . 7 7 6 2 0 - 0 3 
7 . 5 8 6 8 0 - 0 4 6 l 5 7 6 9 0 - 0 4 - 2 1 1 8 8 9 0 - 0 4 l l i 7 n ? ß - 0 / . 0.0 О 0 0 '. 0 Olo 

6LA3= 5.OOOOE 06 

ÊLA3= 6 .000011 06 

LMAX — 15 
2 . 5 3 O 6 0 - 0 1 

- 1 . 7 3 0 3 9 - 0 2 
- 2 . 2 6 7 4 0 - 0 5 

1.МАХЯ 16 
•>. 4 4 Í 3 0 - 0 1 

- 1 » 9 9 0 9 - 0 2 
- 1 . 9 7 3 3 0 - 0 4 

1 . 5 4 8 5 0 - 0 2 
2 . 5 0 7 6 0 - 0 3 
1 . 4 1 2 2 0 - 0 5 

3 . 6 9 7 2 D - 0 ? 
2 . 3 1 8 4 0 - 9 2 
6 . 3 2 5 7 0 - 0 5 

3 . 1 7 У 4 0 - 0 2 
4 . 6 5 9 1 0 - 0 3 
1 . 1 7 5 8 0 - 0 6 

3 . 1 1 1 3 0 - 0 2 
5 . 7 9 6 8 0 - 0 3 
7 . 3 5 3 3 0 - 0 6 

- 2 . 8 7 8 3 0 - 0 2 
• 1 . 4 1 3 7 0 - 0 3 
0.0 

• 3 . 8 2 6 0 D - 0 2 
- 7 1 5 6 5 Ю - 0 3 1.62110-06 

• 9 . 9 3 4 0 0 - 0 4 
• 6 . 1 3 3 9 0 - 0 4 
OlO 

З . о о О Ю - О З 
• 2 . 0 5 4 9 0 - 0 4 
0.0 

• 3 . 9 0 1 9 0 - 0 3 
5 . 7 7 9 3 0 - 0 4 
O l o 

• 1 . 4 9 1 1 0 - 0 ? 
1 . / „ 5 8 4 0 - 0 4 0 1 0 

EL A3 = 7,OOOOE 06 LMAX" 16 2.44460-01 -1.04210-92 -7.43339-04 
6 . 3 3 ö 9 0 - 0 2 
3 . 0 3 3 9 9 - 9 2 
1 . 6 6 5 5 0 - 9 4 

3 . 9 1 9 8 0 - 0 2 
•1 . ' 3 2 2 4 0 - 0 3 
1 . 3 7 9 6 9 - 0 5 

- 2 . 6 7 0 6 0 - 0 2 
- 1 . 1 5 5 0 0 - 0 ? 
7 . 5 2 1 0 0 - 0 6 

1 . 5 6 9 1 0 - 0 2 
218 3 8 9 0 - 0 3 
0.0 

• 9 . 8 8 6 5 0 - 0 3 
2 l o 0 8 0 0 — 0 3 0. n 

E!.AS= 3.0000C Об I.MAX" 17 
2 . 6 0 9 1 0 - 0 1 

- 7 . 5 4 3 4 0 - 0 3 
- 1 . 6 8 2 5 0 - 0 3 

9 . 1 1 8 9 0 - 0 2 
1 . 7 3 7 3 0 - 0 2 
3 . 4 6 4 3 0 - 0 4 

4 . 3 2 2 5 0 - C 2 
• 1 . 2 9 8 3 0 - 0 2 
2 . 3 1 0 3 0 - 0 5 

• 1 . 5 3 6 3 0 - 0 2 
• 6 . 9 0 1 8 O - O 3 
2 . 4 9 0 2 0 - 0 5 

2 . 2 3 5 2 0 - 0 2 
7 . 9 9 7 7 0 - 9 3 
1 1 1 8 8 4 0 - 0 5 

• 8 . 3 3 6 3 0 - 0 3 
91 я 7 3 4 0 — 04 Olo 

ELA33 1.OOOOE 07 LMAX- 18 
3 . 7 0 U 1 D - 0 1 

- 7 ,?. ? 7 6 О - О 3 
1 . 6 6 1 9 0 - 0 3 

1 . 3 6 3 1 0 - 0 1 
• 4 . 0 7 4 9 9 - 0 4 
-1 . 4 3 8 4 0 - 0 3 

4 . 6 9 9 6 0 - С 2 
3 . 6 4 8 2 3 - 0 3 

• 4 . 9 2 7 0 0 - 0 4 

- 3 . 4 2 9 2 0 - 0 3 
1 . 5 7 6 5 0 - 0 ? 
6 1 9 2 6 1 0 - 0 4 

5 . 9 7 3 2 0 - 0 3 
2 . 5 0 9 0 9 - 0 3 
4 . 8 5 4 0 0 - 9 5 

• 1 . 5 7 2 8 0 - 0 ? 
• 2 . А 1 7 6 0 - Л 4 
6 . 5 5 6 8 0 - 0 5 

ELA3= 1 . 2 0 0 0 Е 07 LMAX= 20 
4 . 1 7 4 6 0 - 0 1 
4 . 2 4 3 3 0 - 0 3 

- 5 . 9 5 3 3 " - ? 4 
3 . 7 6 2 6 0 - 0 S 

1 . 6 7 3 6 0 - 0 1 
3 . 2 3 3 5 0 - 0 4 

- 8 . 4 0 5 4 0 - 0 3 
2 . 1 1 2 6 0 - 0 5 

6 . В 6 У 7 0 - 0 2 
9 . 6 5 0 3 0 - 0 3 
1 . 7 2 5 0 0 - 0 4 O.C 

1 . 4 3 7 1 0 - 0 2 
2 . 1 5 2 7 0 - 0 2 
1 . 4 3 4 1 0 - 0 3 
OlO 

1 . 2 6 6 9 0 - 0 2 
5 . 4 7 0 9 0 - 0 3 

• 1 . 3 7 1 7 0 - 0 4 
0 . 0 

•1 . 0 4 1 6 0 - 0 ? 
7 . 4 0 7 0 0 - 0 3 
3 . / . 6 5 9 0 - 0 4 
O l o 

E L A 8 - 1 . 4 0 0 0 E 07 LMAXr 21 4.32040-91 1.11934-9? -8.17560-03 -1.93730-05 

2 . 0 0 1 3 0 - 0 1 
1 . 4 1 4 6 0 - 0 3 

- 8 , 3 4 5 6 0 - 0 3 
1 . 1 . 4 2 1 0 - 0 4 

9 . 6 4 Ü 2 U - 0 2 
9 . 7 6 6 6 9 - 0 3 
4 . C 5 3 5 O - 0 3 
2 . 7 3 3 5 0 - 0 5 

2 . 9 7 8 0 0 - 0 2 
1 171 5 5 0 - 9 ? 

• 1 . 0 0 7 0 3 - 0 3 
OlO 

2 . 3 4 7 0 0 - 0 2 
5 . 4 0 5 5 0 - 0 3 

• 9 . 4 8 4 5 0 - 0 4 0.0 

- 4 , 1 8 6 6 0 - 0 3 
1 • л 6 79 0 — 0 ? 
1 . П 4 3 7 0 - 0 3 
O l l 

E L A В 3 1 . 6 0 9 0 E 07 LMAX- 2? 
4 . 4 2 3 9 0 - 0 1 
1 . 4 9 1 2 0 - 0 2 

- 3 . 6 3 3 8 0 - 0 3 
- 4 . 9 8 1 7 0 - 0 4 

2 . 4 4 3 3 0 - 0 1 
- 1 . 3 9 4 9 0 - 0 3 

5 .?2 < 5 40-0 "3 
4 . 3 0 4 1 0 - 0 4 

1 . 2 3 7 6 0 - 0 1 
7 . 7 6 1 9 0 - 0 3 
4 . 3 8 9 9 0 - 0 3 
1 . 3 6 3 3 0 - 0 4 

4 . 8 4 7 5 0 - 0 2 
8 1 0 3 1 5 0 - 0 4 

- 7 . 0 6 7 8 0 - 0 4 
6 1 2 2 4 1 D - 0 5 

3 , 6 4 6 3 D - 0 2 
1 . 8 8 0 4 0 - 0 4 

• 8 . 5 7 9 0 0 - 0 4 OlO 

6 . 5 5 9 5 D - 0 4 
3 .765П0—04 
1 l 8 4 1 7 0 - 0 4 
0 . 0 

Г0 



COUPLES CHANNEL CALCULATIONS FOR PLUTONIUM 240 ( С H , L A G R A N G E . 77Л 

LE'.-I^D^E C O E F F I C I E N T S F O R D I R E C T I N E L A S T I C (2 I E V E L ) 
T H E LC'.ENORE C O F F F t C I E n T S A R E IN T H E O R D E R 1 . 2 1 1 . 6 A N D N E X T L I Nf 7 . 8 . 12 

E L A 3 - 1 . 8 0 0 0 E 07 LMAX- 73 
4 , 6 5 ^ 3 0 - 0 1 2 . 3 3 4 6 3 - 0 1 1 . 4 3 3 7 0 - 0 1 6 . 3 8 1 9 Э - С 2 4 , 7 4 5 5 0 - 0 2 8 . 8 0 5 2 0 - 0 3 
1 . 9 6 2 5 0 - V - 2 . P 3 5 O 0 - 0 4 1 . 1 4 2 8 0 - 0 2 7 l 3 0 2 1 0 - " 3 6 . O 1 6 1 0 - 0 3 1 . Ч 4 1 7 О - 0 ? 

- 3 . 4 0 1 0 9 - 0 3 1 . 1 2 0 7 0 - 0 2 - 4 . 4 3 5 3 0 - 0 3 - 1 . 4 6 5 8 0 - 0 ? 1 1 9 8 9 7 0 - 0 3 8 1 о 9 5 0 0 - 0 5 
- 1 . 6 7 / 9 3 - 0 3 1 . 2 9 5 7 3 - 0 3 3 . 7 1 0 6 0 - 0 4 2 l 8 3 2 8 9 - * 4 8 . 1 6 4 6 0 - 0 5 O . o 

ELAB= 2 . 0 0 0 0 c 07 LMAX- 24 
4 . 8 4 J 5 0 - 0 1 
1 . 7 1 * 2 0 - 0 2 

- 6 . 6 7 7 1 9 - 0 3 
- 3 . 2 4 0 5 0 - 0 3 

3 . 1 7 3 6 0 - 0 1 1 . 6 0 - 5 9 0 - 0 1 3 . 6 6 3 5 0 - 0 2 
• 3 . 7 ) 5 9 0 - 0 3 6 . 7 1 0 5 0 - 0 3 1 . 4 4 2 Ю - 0 3 
7 . 4 3 1 1 0 - 0 3 - 8 . 7 9 5 5 3 - 0 3 - 7 . 5 9 3 5 0 - 0 3 
?.. 5 8 0 - 0 3 6 . 9 9 3 6 3 - 0 4 6 . 6 7 3 6 0 - 0 4 

5 . 2 4 7 3 0 - 0 2 1 . 2 1 7 6 0 - 0 2 
4 . 3 7 9 9 0 - 0 4 1 1 1 2 6 8 0 - 0 ? 
4 . 3 7 2 6 0 - 0 3 — 6 . o 6 7 ? О —04 
2 . 6 0 7 2 0 - 0 4 9 . O 0 5 8 0 — 0 5 

И 
H 
LO 





APPENDIX IB 

око 

RESULTS OF COUPLED CHANNEL CALCULATIONS FOE Pu : 

NEUTRON TRANSMISSION COEFFICIENTS FOR THE GROUND STATE. 





NEUTRON TRANSMISSION COEFF IC IENTS FOR PLUTONIUM 2 * 0 

THF COK F PI СIH TS Ahe If! THE CROFIî (L.j): ( 0.1 /2 >. И . 1 /2 ). ( 1.3/2 ) < 2,3 / 2 i . ( 2.*5/? > . t S'.'S/2 > '.' <3.7/2 ), 
Г= r.iOPO0r'O?(MFV) l M A >' s J iVhY* 5/2 Г.2Р014Е-П 0.1 С 513 F-03 0.14368E-03 0'.4C263E-07 0.26576F-07 0.49190E-11 
ts P.5PC'Orr-C?(tTV) t M А s » Jf-'AXe 5/2 

С,44174Е-Р1 0.И727Е-Г.2 Р.1Ь94АЕ~02 ü * ?'¿3í 1 P.-C 5 0.147551-05 C.13737E-08 
FS Р. " Р0Г0Г-С (Mrv> l f ' A ? JMAXr 5/2 P.3?8í5E-r? 0.44651E-02 0'.12546E-04 O,83128t-05 0.15525E-07 
Га 0.200РО.Г-01 CI'FV) LMA>'b 3 JMAXr. 5/2 0.8A?lir-ni 0.9-2Г7Е-С2 0.1237PE-01 О*. 69805E-P4 0.46452Г-С4 0.17527E-P6 
rs О.ЗРРОРГ — 01 (f'FV) Ll'A>r ? JMAXs 5/2 0.1044i'.r ro 0.16433L-C1 0.22244E-01 0'lf9l8E-p3 0.12644C-03 0.72297E-06 
Fs О.4РРООЕ-01 ( M F V > LMAX= 3 JHAVB 5/2 0.1193HE OP 0.248Г6Г-С1 0.335 O'-E-OI 0'381£7E-P3 0.25634F-03 O.19748E-05 
Г — O.í-OOOPf-OI 'МП') l.MAXa 3 JMAVe 5/2 

0.1451'ЗГ rp o.4;>595E-01 0. 5 7 416 L - 01 C'.1C023E-02 0.70961E-03 0.78201E-05 
FS 0.е00лог-01 (Г'РО LMAYc 3 JMAVb 5/2 0.1A54CE 00 n,6?95PE-ni 0.C462VE-01 0*. 1 V9C'2L-C2 0.14223E-02 0.21312F-04 
F— P.1P000F OO(MrV) I.MAXb 3 JMAУ- 5/2 0.18281E OP 0.84463C-01 C.1132"E 00 0!33617E>02 C.24254F-02 O.46361E-04 
r= 0.ГОО0СЕ OOfCfV) l.MAXa 3 JMAXs 5/2 0.24917E 00 O.20244E 00 0.26891C 00 C!l6-|79E-01 0.12349Г-01 C.57180E-03 
rs О.300'->РГ 00 (I'FV) l.MAXa 4 JHAXa 7/2 0.2961 o £ ОС r.3"0?4E rr 0.4023 Я E 00 0*.37482E-01 0.3001 5Г-01 0.23487E-02 0.28166E-02 0!3'3027E-04 
rs П.40000Г P0(MFV> LHAX= /. J M Л X с 7/2 0.33386E 00 О.404ПС OP 0.51103E ОО 0|64757E-01 0.541Е9Г-01 0.63149Е-02 0.75327Е-02 0I11520E-03 
rs 0.500ООГ 00ÍMFV) l.MAXa 4 JMAXr. 7/2 С .36573 E 00 О.АЯЗГ.7Е 00 П.59629Е 00 p'.95527E-01 0.83100E-01 0.13468E-01 0Ц6021Е-01 0'.30104E-03 
Га 0.6О000Г 00/ITV) LHAX= 5 J M A X s 9/2 0.3931ÜE 00 0.54963E 00 0.6O136E 00 0*.1¿763E 00 0.11495Г 00 0.24805E-01 0.29443E-01 0I65528E-03 0.69315E-03 0.23898E-04 
E= 0.700 00 г OO(tlfV) l.MAXs 5 JMAXe 9/2 0.4169 9 г о о 0.6П362Е 0-0 0.7и94-!Е «С OÎ16025E 00 0.14813Г 00 0.41241E-01 0.48840E-01 0!I?573E-02 0.13630E-02 0.55470E-04 
Гв 0.8O00OE 00<tîEV) LtlAXa 5 JMAXr 9/2 0,43"'68E oo P.04093E OU 0.74333E 00 O!19184E 00 0.18137E 00 0.63515E-01 0.75013E-01 0".21990E-02 0.24379E-02 0.11489E-03 



I B - 2 

У> IM гм IM r- г-о о о о о о 1 1 в 1 1 1 ш ш ш ш ш LU 1Л 1Л т- к N-
• чг 1Л 1Л Т" «M 
• О 00 о- IM гм во 
• 00 <м К) >£) ю ч> 
• к» 
• • • • • • 9 

• о о о о о о I см ч- т- ^ о 
« о о о о о о 
• t 1 I 1 1 
• ш ш ш ш ш ш 
• о «А 43 N- fw о- s о о ч> гм 
* 1П с— ч> ю л ?о ч> к» о л 00 IM о ЧГ" к» о w Ч» • ш • • « r- о о о о о о 
ю гм X- о о о о о о о 
• • 1 1 1 1 1 Li ш ш ш ш ш ГО СО г- IM о» о «ч 00 •st m ю сг m к> со » « »л er N. ce M m tr IM г-w • « • • » • » • . , О • о о о о о о 

<v СЧ о о о о о с N.. о о о о о о «л sr • ш LL' ш w ш ш 
ZD СМ о ОС NÛ о о H СУ- "С ч- •4Í го 1Л z « ОС 4D ю го ITi о VÍ |Ч IM VC N- о ь M ГЧ1 m 'О 00 
ZZ/ •«ч • • . • а • _J Ю о о о о о о CL % СМ о о о о о О IA er w о о о о о о с О • 1 IL ш ш ш Ui UJ и: ш CM «г— N- о* СО о to 'S. о о о Ki со с 1- Kl о N- M (М >t N О z * гм м л СО гм го ш CM X- ru гм СМ го IM гм IA СМ N. Г-» i • •s». • •-Ч • • ^ • Ч t « с • т- С о Kl о го с го о 1Л с о 
#-» *— Т- Г- ч— u СЧ о о о о о о LL. 4. о о о о о о о IU V 1 с « R U. il LJ tr и> JI ш и ш I! U.' UI о T- X r ж « - X X г- X h- X о с w < m < ю с >í с KI «с со <KtiTi z « r: vi zz гч zz it' n --Í zr. о Z СО 1Л о 'J NÍ -s —3 о о M »л 
»-» CM ra M У) -4- ^ Vf >с (Л •4 • • • m » » • «о o о о о о о о I-i « si О o о с 1Л о >î о о ю 
« •O O •o о N о о Г- о о N-о с сс о о ZT 1 t 1 1 с Ш ш Iii UJ ш UJ ш и; и ш о: N. 30 к> о о K. с N. г- in 
»- -о vi Гч >с •о CS cc о о кЛ -V* 

• It o n Ю IJ ««Í о II 1Л II ОС « к; с? X 1Л X ч— X. с со >< о X JV X се : о о С СМ с Ю •a Kl к. < •sí <. •vt гм < 
ос r: » » X » « il m ' » < Z1 « t • • • • » 1 Г.Т» • к ОС -i o с ^ с с ^ о о —> с с —»ОС n LL-ш с. o о о к. о ÍO о гг о гм 

VC o о о о о о о о о с о t t 1 1 LL) UJ m UJ ш LU L'J ir Ш ÜJ и г л» ru Гч с ГС с •с /ч V* -с Ol > > Ш ОС > to ил о е > >t о h fcJ O' LU г- UJ о с cc f V ьл t г,г 
ZZ S- n 30 Ü; N. >1 : ; о X» о С: 2:. n л 

ж V ' ,4 w N- Ч--N т~ N-Kl w •ч. ^ N- ГО и * - • Г" • с~ • m • ш г- • • г- • • o o о С"- о с. о о о о с-о о ст о о Hi аг LJ o Ш о sí 11' т •п V.' о к* L ' г> t.* О fVf «с о с с о с с с о с о о с о о С"' ç с с o 1 о f С' f с « с 1 о t (Л o c Ui (Л II* l'J о И» tu IT» U* и: о 1*1 (U О Ш UI 
> - о с -о гм X » ил •v. >í г> :л 1Л л • iz r C-с с-w. * • С" о о- ir. К; о- ГЧ. ir г ш • r-ч- • •С N- • r-J о • г-N • 'С M • Г- С Г c O r>j с 4Í С" с~ с с •С L-Л о с- Г̂  к> u s с- N ?о г s •о N-со г» го 
»-« 11 • • I! • • 11 • • I! • • H • • 11 • • IL u. с с с; о r 11' с с f С". с L1 с-с L: С" «Г U. ш o к> о л. о гм о т~ С' ч— о г-о o о с о о о с о о о с о 1 t 1 1 1 1 U: LU IL' UJ «L V: tu и* UJ п.- и.' Ii.« Li: с с; с к. с rv с* 'С с с ГГ er < о < ÍT ir. сс ю •с с* к. 

V f с vi с т* T" к ^ С N N ч- о ч— т— т- f\ г К"' Ю sC 
t*- J\ rví г» | / > Ï— Ю «sf 

• • я • • • • • • • • • о о о с с о о о с. о о 

о о ч> О 1Л о >* О sí О к> о о о о о о о о о о о 1 1 1 1 1 ш ш ш Ш IM ш ш ш ш ш ш к. tn ю о О̂  N- во m IM к IM 1Л см со 1Л Os in •о о a о к> см V- О т- гм Kl т- IM <о го о ю о N. CN о т- IA о гм о 00 •о см 
• • • • • • • • 1 • • о о о о о о о о О о о о о ̂  о ю О К) о CM О см о о о о с о о о с о о 1 1 1 t 1 ш ш и. Ш UJ Ш UJ ш и.' ш и. о О О о о- го о« о о 00 VÍ о гм m in in N- 00 см ОО ю (Л го о о- N- ГО О fO ю •«с IM KI гм m см гм о о- N. о- см о IM ч* *- in «- "О m о т- N. ил • • • • • . « • • • • « . « о о с. о с О с о с О с о ч> с m О ̂í о ю о см о см о о с о о о о о о с- с о 1 1 1 1 1 1 ш w ш ш Ш UU ш и. ш и.' ш и: N» сс >0 Т- т* N. О -sí см к. 45 о-сс N- С СЧ' Г- N N-N sC гг N N о ̂  т- СЧ w- >а m ОС СЧ! о-ГЧ ОС < ОС ir N 14 ОС сс с к гм 1Л. ÍO N- VÍ ir m <м m г то » 1 »" • • • » «•* • • « о о о о о о о о О о о о чГ о к о к, С <41 о СЧ о о с о о о с с с о с о о 1 1 1 1 г 1 ш ш tu ir ш ш UI IL ш ш ш ш (Л tri in о О» sí со см со •sí Г" ю IM N- m Ч> К1 Os 1Л m N о* N-о 00 14 N- сч m го см с ю N-vi-ю Ю <N о о- ОО О г-N- о N-co гч* го Т- ОО 00 К СЧ N-N. N-
• • • • > • • » • • . • • о с о о о о о о о о о о 
о О к> о см о см о *— о т- О о с; о с о с о о о о с о с 1 1 1 1 f 1 1 ш IL' и. ш и ш и ш и ш и и. гм N. Ю N- m J-I го о к» о О г-CM vO s* fO <r СО N N-N- Kl CJ со r- ч> -о ю m sí Ш о fO о о m т— 1Л N- ГО N- m m о ТО го fM см го гм со ю w со К) CM 00 Csî со гм ео СМ ГО ГО Ч-N • • . • • ч •. • ч • • ч • • ч. • • • Г- О с ' a о с T- О С ю о о к» о о m о с о т~ CM IM СЧ' см о г О СЧ О «M О чг о г- О С 1Л о о о о о о о о о о о о о 

( t 1 1 г 1 lî ы; и: It V- LJ ir t-.' LJ tr ш ш К UJ и: Г ш и; ш X СО см î< N О Xiг к> X о л. X ir к> X 1Г N vi 
< о с О 4Í- -с -о о с ил сс «t е- < vi СО N-3г о in sz С -st г: о о ГС К1 к» Г SÍ Г" о Os vi N-ir. -> о о —> к» о та sO -J CN Ki —у Г— vi со VÎ CM LO о VO (V m N- о Г" • • • • m 9 • • » • » • • о о о о о о о с о о о о о 
о го О CJ О Т- о о т— с о о ил с> о о о о о г с с fM ООО СЧ? о о С' ю о о с 1 X- 1 Т- 1 t I 1 1 1 112 ш •и и: UJ ш ш и: и ид bu-LJ VJ Ш UJ 1Л о m о г- О- ssí о m о r-гм Ч- N-ю N- О СЧ' К! Ч> h- ю N-У- SÍ К. т-II с-г- II 1Л N- 1! tr N II >с с n и ̂  r- 11 СЧ Ч- <М X о о >< ÍO со У г X N D - t-X K> X гм ги X «r m m см <£ m «с m см N- <с m >o sí «г УЭ Т* Г4 

z. » • • а гг • • • • • Г: • < • • • • Г"» ' » • тг» « • 'Г» • _1 о о о о —J о о _» ООО —i о о о —' о о о 
о СЧ О х~ с- с О О m о о ir. о С- Vf о о о о о о ООО о r« о о с с 1 1 1 1 1 ш UJ LJ ш иг UJ Ш UJ UJ LJ ir ID С-> IU л С ir. m er • го сс С: » N "-S С ч. X <•4 С •с к* о X. т- О > с: »n > с w»c > СЬ st го Г- го Г- N-и- и.-sí m и * о и-er о- с tu ю ее р • ir с? N ГО г. л гг Л У> Г О У> и С Л У» SI N-x> V ZL S л Г4» З4 V ̂  Ni N Г- w N rj г ̂  N S» с w О СМ т~ • • т- • • г- • • г • • • т~ • • • т— • • * с о о о О С' ООО о ООО о о о о о <г о о 

U' о гм V} О r- 1" с- о 1'* ГСП и/ о о ил IV о С sí с о о с о с С- С О гг о ООО о о г.-о О о о о с 1 с 1 О 1 о 1 о 1 о 1 о t» •и с> lu ш О 11* Ii! IV« о U' Ш l'J О 1" ю ш О Ui Ш Ui С N-У) о ? Г 55 о JIM о о ̂  in о О 30 ÎO ?о К", о •sí Г J N-1' ir с с Г* N N >í ГТ С4 V vi • го >с • о • го ГО «О • го со го • т— vi о С sí о Г--J- T-Г" сл О о •г Г т-о г-̂ tr о гг Kl N-о N- 4 N- «— Г- п Т- N. го in N-tn ra 
• • n • II • • • 11 • u m и • « • 1? • • • 

V г с. и: г с t e: с r С О гг и с-с о U1 о о о 
о г— о о о с. ir, С О sí С' С: SÍ о о го о с Г. с О с ̂  ООО о о о о с- о 1 t г ! 1 ш IU ut ш и.« и: ш W IV w ш ir L'* ш ш и* 
^ •ч? К» <• N Т" К1 .n Г.' S* СЧ' > К1. N- *-К1 Г- s? fC С N о г~ о о К4 го О <Г* 
сс ^ г- ГУ ir. f. >4 vi Гч •Ч? г. ir t". < к*. К" г- Vi CT m Г m N У г о-SSÍ er Г- Ч-со m т- •л гч) ю -П У> см ил «Í ОС о Ш ТО • • • • • • • • • • • • . « • • • • о о о о о <"~ о ООО о о с о о о 



APPENDIX 2 A 

RESULTS OF COUPLED CHANNEL CALCULATIONS FOR 2^2Pu : : 
NEUTRON CROSS SECTIONS AND ANGULAR DISTRIBUTIONS. 

"Conventions are the same than those explained in Appendix 1A" 



CPUPLFD CHANNEL CALCULATIONS FPR PLUTONIUM 2L2 <С H,LAGPANGE . 7 7 ) 

NEUTROf: TOTAL C r o s s 

Е S U ) 

I. OOUOD 0¿ 2 . 4 7 2 7 D 

?. OOOOD 04 1 . 4 5 9 1 0 

6 . О С С 0 D С 4 1 . 3 p 7 5 D 

?. OOOOD 05 1 . 1 3 4 1 0 

5 . OOÜCD 05 6 . 9 í S 5 o 

E. COOOD 05 7 . 7 r 2 8 o 

1 . 5COOD 06 7 , 1 6 0 5 o 

2. 5 0 0 0 0 06 7 . 7 1 6 5 0 

5 . CCOCD C6 7 , 6 o 7 8 o 

8 . OCOCP C6 6 , 2 6 9 9 D 

1. COOOD C7 5 , 7 9 2 2 c 

г. OOOOD 07 6 . 4 5 9 6 0 

SECTIONS 

E S CE) 

01 5 . o c o o o 03 1 . 74 5 0 D 01 

01 3 .OOOOD 04 1 . 4 0 4 P D 01 

01 8 .OOOOD 04 1 . 7 7 1 9 0 01 

01 3 .OOOOD 05 1 . 0 4 0 0 0 01 

00 é .OCOOD 05 8 . ¿ 3 6 OD 00 

00 1 .OOOOD 06 7 Л 0 570 00 

00 1 . 7 5 0 0 D 06 7 . 2819D 00 

00 3 .OCOOD 06 7 . 9 0 2 5 0 00 

00 6 .OOOOD C6 7 . 1 2 1 4 D 00 

00 1 .OOOOD 07 5 . 8 8 6 2 0 00 

00 1 . 6 C 0 0 0 07 6 . 0 4 7 9 D 00 

00 0 . 0 0 . 0 

E S < E) 

1 1 0 0 0 0 0 04 1 1 5771D 01 

4 ! 0 0 0 0 0 04 1 1 * 6 9 8 0 01 

1 ! o o o o n 05 1 I ? 4 1 9 P 01 

4 ! o o o o e 05 9 . A093P on 

7 3 0 0 0 0 0 05 8 ! n ? n С 00 

11 ? 5 ООО 06 7 I n o O D OP 

? ! o o o o o 06 7 . ¿ 3 ? 9 0 00 

i'.OOOOO 06 7 I 9 3 4 1 D 00 

7 l o 0 C P D 06 6 I AS ?40 0 0 

1 ' . 2000D 07 5 ' .7019C 00 

11ROO 00 07 6 1 ^ 4 0 0 00 

o l o 0 l o 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 242 < CH. LAG RANGE. 7 7 ) 

NFUTROf: COrPOUHC NUCLEUS FORKATION CROSS SECTTONS 

E S ( r > E S ( E) E S f Б ) 

1 .OOOOD 0¿ 1 . 3 6 0 3 0 01 5 .OOOOD 03 6 . 5303D 00 1 . ООО 0 о 04 5 . 0 3 2 6 D 00 

? . 0 С 0 Г D 04 4 . 1Л 59p 00 3 .OOOOD 04 3 , Я54Р0 00 4 О000Л 04 3 1 7 3 1 3 0 00 

6 .OOOOD 04 3 , 6 ? 2 7 p 00 8 . 0 0 0 0 0 04 3 . 6189D 00 1 ООООР 05 3 I A i 5 ftО 00 

2 .OOOOD PS 3 . 3 r 730 OP 3 . OOOCD 05 3 . 7 7 7 7 D 00 и ООООР 05 3 ' .A9?6D 00 

5 .OOÜCP 05 3 . 6 0 0 7 0 00 6 .OOOOD 05 3 . 5 2 2 7 D 00 У РОСОО 05 3 I4A0OD PO 

e . 0 01' Г D 05 3 . 4 1 6 7 0 CO 1 .OCOPD 06 3 . 3 E 8 P 0 00 1 ?500Р 06 3 I ¿ 1 9 3 0 PO 

n . SCOOP 06 3 . 4 Л1 8 0 CO- 1 . 7 5 0 0 D 06 3 . 4 7 0 9 D 00 ? ООООР 06 3 I 4419D 00 

2 . 500CD Oí 3 . 3 ? 3 0 0 00 3 .OOOOD 06 3 . 1 9 3 0 D 00 ¿ OOOOD 06 3 I PO 53D 00 

5 .OOOOD 06 2 . 8 9 3 9 0 00 6 .OOOOD 06 2 . 8 4 2 7 0 00 7 ООООП 06 21R4 5SD 00 

f .POt'CD C6 2 , 8 é 5 3 p PO 1 .OOOOD 07 2 . 9 0 9 5 D 00 1 ? 0 0 0 0 07 2 ' .78¿1D 00 

1 . 400CD 07 2 , 7 o 7 8 D 00 1 . 6 G 0 0 D 07 2 . 6 7 3 6 D 00 1 ftOOOD 07 21A4¿8D 00 

2 .OOUOD 07 2 . 6 p. 8 4 0 00 0 . 0 0 . 0 0 0 OlO 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 242 ( C H , L A G R A N G E . 7 7 ) 

NEUTROK SHAPE Et .ASTIC SCATTERING CROSS SECTIONS 

E 5 ( f ) E S f E > E S f E ) 

N . C O U O O 0 5 1 . 1 1 2 4 0 01 5 . O O O O D C 3 1 . C 9 2 0 D 01 1 . O O O O O 0 4 I : 0 7 3 9 0 01 

2 . O O O C D 04 1 . 0 4 4 5 0 01 3 . O O O O D 04 1 . 0 1 9 4 D 01 4 ! 0 00 0 0 04 9 0 6 7 2 0 0 0 

6 . O C O O O OA 9 . 4 5 0 7 0 0 0 8 . O O O O O 0 4 9 . 0 9 4 4 0 0 0 1 '.ÑOOOO 0 5 7 7 1 4 0 0 0 

2 . O O O O O 05 7 . 4 Ç 4 2 D 00 3 . O O O O D 0 5 6 . 5 5 5 4 D 0 0 4 ! O O O O P 05 5*. Я 7 7 fi 0 0 0 

5 .eoceo С 5 5 . 2 ? 5 0 D 00 6 . O C O O O 0 5 4 .7583D 0 0 7'.COOOO 0 5 4'. Х7Г.90 0 0 

g .OOOOD C5 4 . 0 5 7 6 O 00 1 . O O O O D C 6 3 . 6 0 9 7 D 0 0 L ! ? 5 0 0 D 0 6 з; 40Р90 00 

1 . 5 0 0 0 0 0 6 3 . 2 < 9 5 O 0 0 1 . 7 5 0 0 0 C 6 3 . 7 7 5 7 0 0 0 ?!ooooo 0 6 З: 41 Р. 7 0 0 0 

2 . 5 C O O D 06 3 . 7<>71 0 00 3 . O O O O D 0 6 4 . 1 2 7 7 0 00 4 ! 0 0 0 0 0 0 6 4 41 С20 ПО 

5 . 0 0 0 0 0 C 6 4 .2618D ОС Б'. O O O O D 0 6 3 . 8 7 0 7 D 0 0 ?'.00000 0 6 З: 4 7 5 1 D 0 0 

8 . 0 0 0 0 0 06 3 .04 6 6 D 0 0 1 . O O O O D 0 7 2 . 6 5 7 4 0 0 0 1 ' ? 0 0 0 O 0 7 А1700 0 0 

1 . 4 0 0 0 0 0 7 2 . 8 0 5 2 D 0 0 1 . 6 0 0 0 D 0 7 3 . 1 0 9 6 0 0 0 I'.ROOON 0 7 З: 4 0 5 2 D ON 

2 . 0 0 0 0 0 0 7 3 . 6 0 7 5 0 00 0 . 0 0 .0 O J O О: 0 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 242 (CH.LAGRANGE.77) 

NEUTRON DIRECT INELASTIC FIRST EXCITED LEVEL 

E S (F ) E SCE> E S ( E ) 

6 . OOUOP О* 1 . 8 8 8 5 0 - 03 8 .OOOOD 04 6 . 1 4 5 0 D - '03 1 . 0 0 0 0 0 05 1 . 1 6 3 6 D - 0? 

2 . OOOO'D 05 3 . 9 1 4 1 0 - 02 3 .OOOOD С 5 6 . 5 7 0 0 D - 02 41OOOOO 05 8 ! 9 ? 0 ? D - 0? 

5 . OOOOD 05 1 , 1 1 9 7 B - 01 6 .OCOOD OS 1 . 3 5 6 2 D - 01 7 l 0 0 0 0 D 05 1 I A046D- 01 

8 . OOOOD 0 5 1 . 8 7 1 0 0 - 01 1 .OCOOD 06 2 . 4 2 3 3 0 - 01 1 Î ?5000 06 31 0 9 * 7 0 - 01 

1 . 5000D 06 3 . 6 6 8 4 0 - 01 1 . 7 5 0 0 0 06 4 . 1 0 8 0 0 - 01 ?!OOOOD 06 41 4 0 3 6 0 - 01 

2 . 5000D 06 4 . 6 1 7 4 0 - 01 3 .OOOOD 06 4 . 5 0 6 1 D - 01 4 ! ООО OP 06 31 9 7 1 4 0 - 01 

5 . OO'JOO С 6 3 . 4 513D- 01 6 .OOOOD 06 3 . 1 2 4 8 D -01 7 1 0 0 0 0 0 06 21 95A6D- 01 

8 . OOOOD 06 2 . 8 3 4 0 0 - 01 1 . 0 0 0 0 0 07 2 . 6 4 4 6 D - 01 1 : ,?oooo 07 21 5 ? 0 2 D — 01 

1 . 4000D 07 2 . З л 7 8 о -01 
4 

1 . 6 0 0 0 0 07 2 . 2 7 6 6 D - 01 1 ' .Я0000 07 2 . 2 0 6 3 0 - 01 

2 . OOOOD 07 2 . 1 3 2 2 0 - 01 0 . 0 0 . 0 n' .n o ! 0 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 242 <CH.LAGRANGE.77> 

NEUTRO») DIRECT INELASTIC SECOND EXCITED LEVEL 

E S(F ) E S ( E ) E S С E) 

2 .ПО ООО 03 7 . 2 1 7 6 D - •05 3 .OOOOD 05 1 . 3 5 3 9 0 - 03 4.OOOOD 05 4 : 7576D - 0 3 

5 . o o o o o 05 1 . 0 7 6 7 o - •02 6 .OOOOD 05 1 . 9 2 9 5 0 - 02 7 Î OOOOO 05 2 : 97400 - 0 ? 

8 . 0 0 0 0 0 05 4 . U 0 4 o - •02 1 . 0 0 0 0 0 06 6 . S 6 5 4 0 - 0? l ! ? 5 0 0 D 06 9 : 74770 - 0 ? 

1 . 5 0 0 0 0 06 1 , 1 ? 3 8 o - 01 1 . 7 5 0 0 0 36 1 . 2 5 1 0 0 - 01 ? ! o o o o o 06 1 : 41 440 - 0 1 

2 . 5 0 0 0 0 06 1 . 3 4 6 2 0 - 01 3 .OOOOD 06 1 . 3 1 7 1 0 - 01 4 ! o o o o o 06 1 : 70450 - 0 1 • 

5 . 0 0 0 0 0 06 1 . 0 6 9 9 0 - 01 6 . 0 0 0 0 0 06 9 . 6 0 8 1 D - 02 7!OOOOD 06 s : 5S48D - 0 ? 

8 . o o o o o 06 7 . 4 6 3 1 0 - 02 1 . 0 0 0 0 0 07 5 . 4 9 0 6 0 - 02 1 l ? 0 0 0 n 07 4*. R856D - 0 7 

1 .40ООО 07 4 . 2 3 920- ог 1 .60000 07 3 . 7 0 6 6 0 - 02 1 '.ЯОООО 07 31 44250 - 0 7 

2 . 0 0 0 0 0 07 3 . о з з з о - 02 0 . 0 0 . 0 o l o 0*. 0 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 2 4 2 < CH. LAG RANGE. 77) 

LEGENDRE COEFFICIENTS FOR SHAPE ELASTIC 
THE LEGENDRE COEFFICIENTS ARE I N THE ORDER 1 . 2 . 

ELA3= 1.OOOOE 03 LUAXs 3 
9 . V 4 Ö 1 0 - 0 3 1 , 1 0 4 0 0 - 0 5 - 6 , 2 8 5 0 0 - 0 6 0 . 0 

EL»3 = 5.OOOOE 03 LMAX = 3 
5 . 3 4 ' J 8 4 - 0 ¿ 3 . 0'?1 3 0 - 0 4 4 . 7 3 4 7 0 - 0 6 0 . 0 

ELA9= 1.OOOOE 04 L î IAX Ï 3 
1 . 1 1 ¿ 9 0 - 0 1 1 . 2 4 7 6 D - 0 3 8 . 1 2 ? 3 D - 0 6 0 . 0 

ELA3= 2.OOOOE 04 LMAXa 3 
2 . 3 2 3 9 O - 0 1 4 . 8 6 Ö 9 D - 0 3 3 . 5 3 4 8 0 - 0 5 0 . 0 

ELA3» 3.OOOOE 04 L4AX = 3 
3 . 5 5 ¿ 7 o - 0 1 1 . 0 7 0 9 D - 0 2 1 . 2 1 0 8 D - 0 4 0 . 0 

ELAR= 4,OOOOE 04 LMAX = 3 
4 . 7 7 1 6 0 - 0 1 1 . 8 5 2 6 0 - 0 2 2 . 8 7 6 9 D - 0 4 0 . 0 

E U 3 = 6.OOOOE 04 LMAXs 3 
6 . 8 0 0 2 D - 0 1 3 . 7 5 2 7 D - 0 2 8 . 7 5 / 6 3 - 0 4 0 . 0 

E l A 3 = 8,OOOOE 04 L^AX = 3 
8 . 9 0 3 7 0 - 0 1 6 . 3 0 6 4 0 - 0 2 1 . 9 7 2 9 D - 0 3 0 . 0 

ELA3 = 1.OOOOE 05 LMAX= 3 
1 . 0 8 5 0 0 OU 9 . 3 0 6 2 0 - 0 2 3 . 6 7 V 9 D - 0 3 0 . 0 

ELA3= 2.OOOOE 05 L4AX= 3 
1 . 8 4 0 6 0 00 2 , 8 6 0 0 0 - 0 1 2 , 3 5 8 9 0 - 0 2 0 . 0 

ELA9= 3 , OOOOE 05 L'1AX = 5 
2 . 2 4 Ï 4 P O'J 4 , 7 5 4 6 0 - 0 1 6 , 7 6 5 2 0 - 0 2 7 , 0 3 3 7 0 - 0 3 

ELA4= 4.OOOOE 05 LMAX= 5 
2 . 4 Ю 3 0 00 6 , 3 6 7 9 0 - 0 1 1 . 3 0 Ö 9 D - 0 1 1 . 8 5 1 0 0 - 0 2 

E L A 3 s 5.OOOOE 05 LMAX = 5 
2 . 4 4 S 2 D 00 7 . 6 1 0 9 0 - 0 1 2 . 1 0 0 2 0 - 0 1 3 . 7 7 2 3 0 - 0 2 

ELAB= 6.OOOOE 05 L1AX= 6 
2 . 4 1 ¿ 3 0 00 8 , 5 3 6 5 D - 0 1 3 . 0 0 4 9 D - 0 1 6 , 5 9 4 8 0 - 0 2 

ELA3= 7,OOOOE 05 LMAX- 6 
2 . 3 3 V 9 0 00 9 . 2 3 4 2 0 - 0 1 3 . 9 7 4 7 0 - 0 1 1 . 0 3 6 8 0 - 0 1 

ELAS= S,OOOOE 05 LMAXs 6 
2 . 2 5 Í 9 0 00 У , 7 9 5 4 0 - 0 1 4 , 9 7 1 4 0 - 0 1 1 . 5 1 0 9 D - 0 1 



(CH,LAGRANGE.77) 

,6 AND NEXT L I N F 7 . 8 . 1 1 , 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 o.n 

0.0 o.n 

o.o o.n 

0.0 o.n 

0.0 o.n 

0.0 0.0 

O.o o.n 

- 2 . 0 1 1 5 0 - 0 5 0 . 0 

3 . 3 3 5 7 0 - 0 5 0 . 0 

2 . 3 7 4 9 0 - 0 4 0 . П 

1 . 3 3 6 4 D - 0 3 5 . A 3 7 9 D - 0 4 

3 . 6 8 5 5 0 - 0 3 1 . 3 3 5 9 0 - 0 3 

8 . 3 3 2 7 0 - 0 3 2 . 7 5 7 2 0 - 0 3 



COUPLED С H ^ N M U I. CALCULATIONS FOR PLUTONIUM 24? 

LEGENDES COEFFICIENTS FOR SHAPE ELASTIC 
THE LtGENDRE COEFFICIENTS ARE I N THE ORDER 1 . 2 1 , 

E L A 3 » 1.OOOOE О«Ь 

ELAB= 1 . 2 5 0 0 E 06 

ELAB= 1 . 5 0 0 0 E 06 

ELA3S 1 . 7 5 0 0 E 06 

ELA3= 2.OOOOE 06 

ELA3 = 2 . 5 0 0 0 E 06 

ELA3= 3 . 0 0 0 0 ; 06 

EUA3= 4.OOOOE 06 

ELA3= 5,OOOOE 06 

ELA3= 6 . 0 0 0 0 c 06 

E L A 3 » 7.OOOOE 00 

LMAX= 8 2.091.70 00 
7 . 5 0 6 4 1 - 0 4 

LMAXa f) 
1 . V V U 9 0 OJ 
2 . 9 3 1 2 0 - 0 3 

LHAX3 9 
2 . 02¿7? 00 
8 . 2 0 1 5 0 - 0 3 

LMAXa 9 
г.1бсзо 00 
1 . 8 4 2 3 0 - 0 2 

UMAX- 9 
2.3Ü.S10 O'J 
3 . 5 2 6 5 0 - 0 2 

LMAX- 11 
2 . 8 / ' • 4 5 OJ 
9 , 1 7 8 7 0 - 0 2 

L.'MX= 1 ¿ 

3 . 2 9 b ? 1 ) 00 
1 . 74020-01 

L M A X 3 14 
8 . 4 3 ¿ 0 0 - 0 1 
8 . 2 5 9 4 0 - 0 2 
1 . 2 4 3 5 0 - 0 5 

L M A X = 15 
S . 5 W 3 0 - 0 1 
1 . 2 0 4 5 0 - 0 1 
7 . 6 6 9 8 0 - 0 5 

1MAX= 16 
8.6З04 0-01 
1 . 5 7 9 9 0 - 0 1 
3 . 9 2 1 1 5 - 0 4 

L ' !AX= 16 
3 . 6 1 У 2 0 - 0 1 
2 . 0 1 2 5 0 - 0 1 
1 . 5 0 8 9 0 - 0 3 

1 , 0 7 9 1 0 00 
7 , 1 1 1 3 0 - 0 5 

1 , 2 2 1 4 0 00 
3 . 4 5 4 4 0 - 0 4 

1 . 3 9 8 7 0 03 
1 . 1 1 7 8 0 - 0 3 

1 . 6 3 0 5 0 00 
2 , 9 7 1 6 0 - 0 3 

1 . 8 1 3 6 D 00 
6 . Л 4 7 6 0 - 0 3 

2 . 2 Í / 1 D 00 
2 . 7 1 4 1 0 - 0 2 

2 , 6 0 8 4 D 00 
S . 4 0 6 1 0 - 0 2 

6 . 9 Î 7 9 0 - 0 1 
3 . 5 4 7 3 0 - 0 2 
2 . 8 3 4 6 0 - 0 6 

7 . 2 ^ 0 3 0 - 0 1 
6 . 5 7 6 2 D - 0 2 
1 . / . 8 0 2 0 - 0 5 

7 . 4 4 2 3 D - 0 1 
9 . 9 9 7 2 0 - 0 2 
7 . 7 7 9 7 0 - 0 5 

7 . 4 Ö 1 9 D - 0 1 
1 . 4 3 8 7 0 - 0 1 
3 . 6 1 0 7 0 - 0 4 

6 . 9 1 9 7 0 - 0 1 0.0 

9 . 0 6 / 6 D - 0 1 
0.0 

1 .03)20 00 
9 . 6 1 6 5 D - 0 5 

1 . 2 4 2 3 0 00 
3 . 2 1 8 2 0 - 0 4 

1 . 3 9 4 8 0 00 
8 . 6 4 5 3 0 - 0 4 

1 . 7 0 9 7 D 00 
3 . 8 7 8 1 Э - 0 3 

2 . 0 1 4 5 0 00 
1 . 1 8 1 5 0 - 0 2 

5 . 5 5 4 0 D - 0 1 
1.16210-02 0.0 

6 . С 3 2 4 0 - 0 1 
2 . 9 1 0 1 0 - 0 2 
2 . 8 0 1 3 0 - 0 6 

6 . 3 3 1 8 0 - 0 1 
5 . 6 4 0 6 0 - 0 2 
1 . 1 9 9 5 D - 0 5 

6 . 4 9 V 2 D - 0 1 
9 . 3 2 9 7 0 - 0 2 
7 . 4 0 5 2 0 - 0 5 

2 . 7 3 3 4 0 - 0 1 o'.o 

4 . 6 4 8 8 D - 0 1 0.0 

6 . 7 4 5 7 0 - 0 1 
olo 

8 . 7 7 8 5 D - 0 1 
OlO 

1.06220 00 
0.0 

1 . 3 6 9 5 D 00 
4 . 9 8 5 3 0 - 0 4 

1.61000 00 
1 . 3 6 9 0 0 - 0 4 

4 . 3 6 9 5 0 - 0 1 
2 1 6 9 2 4 0 - 0 4 
olo 

4 . 7 7 7 9 0 - 0 1 
9 . 2 3 8 1 0 - 0 4 010 

5 , 1 3 1 9 5 - 0 1 
2 1 3 3 1 6 D - 0 ? 
1 . 3 0 9 6 0 - 0 6 

5 . 4 1 7 7 D - 0 1 
4 . 8 2 3 7 0 - 0 ? 
1 . 2 9 4 4 0 - 0 5 



( C H . L A G R A N 6 E . 7 7 ) 

. 6 AND NEXT L I N F 7 . 8 . . I 

2 . 8 7 1 6 D - 0 2 
O'.O 

8 . 6 1 5 6 D - 0 ? OlO 

1 . 8 5 2 6 D - 0 1 0.0 

3 . 1 7 9 2 D - 0 1 
0.0 

4 . 6 8 4 4 D - 0 1 
0.0 

7 . 6 8 9 3 0 - 0 1 
5 . 4 5 7 6 0 - 0 5 

1 . 021 1 0 00 
2 . 6 6 4 6 D - 0 4 

3 . 0 6 9 6 0 - 0 1 
5 . ? 7 8 6 0 - 0 4 OlO 

3 . 5 1 3 3 0 - 0 1 
2 . 3 4 4 3 0 - 0 3 0.0 

3 . 8 9 0 2 0 - 0 1 
7 . 5 7 5 8 0 - 0 3 
o.o 

4 . 2 4 2 9 0 - 0 1 
1 L 9 S 5 9 0 - 0 ? 0.0 

9 . 1 9 9 0 0 - 0 3 Oln 

2 . 7 2 ? 7 D - 0 ? о. о 

6 . O 2 9 O D - 0 ? Olo 

1 . 0 9 3 2 0 - 0 1 
0 1 fl 

1 . 7 2 9 0 0 - 0 1 
O. f l 

3 . 3 0 3 6 0 - 0 1 0. Л 

4 . 9 8 5 0 D - 0 1 
2 1 - 5 0 А Я 0 - 0 * 

1 . 7 5 3 5 0 - 0 1 
8 1 39900 — 05 
O'.n 

2 . 1 9 6 0 0 - 0 1 
4 I Я 3 3 4 0 — 0 4 0 . 0 

2 . 6 2 5 6 D - 0 1 119ЙЗЯ0—03 
О. n 

3 . 0 7 1 7 D - 0 1 
6 . ? ? 4 ? П - 0 3 
O l o 



COUPLED С H ̂  N M U I. CALCULATIONS FOR PLUTONIUM 242? 

ELA3S 8.OOOOE 36 

ELA93 1 , 0 0 0 0 5 07 

E L A 3 * 1 . 2 0 0 0 E 07 

ELA3» 1 , 4 0 0 0 E 0 / 

ELA9= 1,6000c 0Г 

ELA9= 1.8000E 0/ 

ELA8= 2 . 0 0 0 0 S 07 

LEGENDRE COEFFICIENTS FOR SHAPE FLASTIC 
THE LE-SFNDRc COEFFICIENTS ARE IN THE ORDER 1 . 2 1 

LMAX= 17 
8 . 5 8 1 4 0 - 0 1 
2 . 4 7 9 2 0 - 0 1 
4 . 5 2 0 2 D - 0 3 

L M Л X = 18 8. 55990-01 
3 . 3 0 1 ) 4 0 - 0 1 
2 . 3 7 9 2 0 - 0 2 

LMA X= 20 
3 . 6 3 V 4 0 - 0 1 
3 . 6 4 O 5 0 - 0 1 
5 . 4 1 0 9 0 - 0 2 
5 . 8 6 О З Э - 0 5 

LMAX- 21 
8 .35< .6О-0 '1 
3 . 9 0 8 0 0 - 0 1 
8 . 6 4 < . i 0 - 0 2 
2 . 7 0 5 5 0 - 0 4 

L П A X - 7? 
9 . 09 f 3 0 - 0 1 
4 . 2 2 0 5 0 - 0 1 
1 . 1 6 2 9 0 - 0 1 
9 . 4 1 0 2 0 - 0 4 

LMAX= 25 
9 . 2 7 ¿ 5 0 - 0 I 
4 . 5 9 9 9 0 - 0 1 
1 . 3 9 7 5 0 - 0 1 
2 . 5 0 7 9 0 - 0 3 

LMAX= 24 
9 . 3 7 0 5 0 - 0 1 
4 . 9 8 2 6 0 - 0 1 
1 . 5 8 7 6 0 - 0 1 
5 . 4 7 1 9 0 - 0 3 

7 . 4 2 O 9 D - 0 1 
1 . 4 1 1 3 0 - 0 1 
1 . 2 6 1 1 0 - 0 3 

7 . 2 4 8 7 0 - 0 1 
2 . Л 6 5 3 Э - 0 1 
3 , 1 8 9 8 0 - 0 3 

7 , 2 0 6 8 0 - 0 1 
3 . 1 5 8 8 0 - 0 1 
2 . 3 4 3 1 0 - 0 2 
1 , 3 2 9 1 0 - 0 5 

7 . 5 2 9 1 0 - 0 1 
3 , 4 9 6 9 0 - 0 1 
4 . 5 3 9 7 0 - 0 2 
7 . ¿ 9 4 3 0 - 0 5 

7 . 9 9 4 1 0 - 0 1 
3 . 7 7 5 6 0 - 0 1 
6 . 9 Î 3 2 D - 0 2 
3 . O 2 6 0 0 - 0 4 

З . З П 6 0 - 0 1 
4 . о 7 2 7 0 - 0 1 
9 . Я 5 0 0 3 - 0 2 
9 . 2 2 3 3 0 - 0 4 

8 . 6 0 6 5 D - 0 1 
4 . 3 3 4 6 0 - 0 1 
1 . 0 3 2 5 0 - 0 1 
2 . 2 4 2 9 0 - 0 3 

6 . 5 1 5 8 0 - 0 1 
1 . 3 6 1 3 0 - 0 1 
2 . 9 2 0 1 0 - 0 4 

6 . 3 0 0 1 D - 0 1 
2 . 2 3 6 7 D - 0 1 
2 . 4 7 0 6 0 - 0 3 

6 . 1 0 9 0 0 - 0 1 
2 . 7 6 0 1 0 - 0 1 
8 . 9 6 3 9 0 - 0 3 0.0 

6 . 4 1 3 3 0 - 0 1 
3 . 0 8 3 3 0 - 0 1 
2 . 1 1 1 3 0 - 0 2 
1 . 6 3 6 1 0 - 0 5 

6 . 9 7 1 1 0 - 0 1 
3 . 3 3 8 1 0 - 0 1 
3 . 7 6 2 6 0 - 0 2 
3 . 6 1 2 3 0 - 0 5 

7 . 4 3 9 3 3 - 0 1 
3 . 5 7 7 4 0 - 0 1 
5 . 4 9 9 5 0 - 0 2 
2 . 3 2 2 6 0 - 0 4 

7 . 3 5 9 0 0 - 0 1 
3 . 3 2 3 5 0 - 0 1 
7 . 0 S 5 2 O - 0 2 
7 . 6 8 1 7 D - 0 4 

5 . 5 7 3 2 D - 0 1 
8 I 4 4 4 4 D - 0 ? 
6 . 3 3 0 8 D - 0 5 

5 . 5 3 9 Ю - 0 1 
1 . 7 4 4 7 0 - 0 1 
6 1 5 7 2 4 0 - 0 4 

5 . 3 4 3 8 0 - 0 1 
2 . 3 5 7 3 0 - 0 1 
2 . 9 6 7 3 0 - 0 3 OlO 

5 . 5 6 3 4 0 - 0 1 
2 1 6 3 5 6 0 - 0 1 
3 . 4 9 3 0 0 - 0 3 
OlO 

6 . 0 8 0 9 0 - 0 1 
2 . R 9 2 2 0 - 0 1 
1 . 3 0 0 2 0 - 0 2 
2 1 0 4 6 6 0 - 0 5 

6 . 6 4 1 1 0 - 0 1 
3 . 0 8 1 2 0 - 0 1 
3 1 0 5 1 1 0 - 0 ? 
8 1 7 9 8 7 0 - 0 5 

7 , 1 0 0 2 0 - 0 1 
3 1 2 7 7 2 0 - 0 1 
4 1 4 0 7 5 0 - 0 ? 
2 1 6 4 5 4 0 - 0 4 



( C H . L A G R A N G E . 7 7 ) 

. 6 AND NEXT l I N F 7 . 8 . : ! 

4.5312 0-01 
4 1 1 0 9 2 0 - C ? 
1 1 2 1 5 4 D - 0 5 

3 . 4 7 7 1 0 - 0 1 
1 1 < U 3 5 0 - 0 ? 
О 1 Л 

4 . 8 0 1 6 D - 0 1 
1 . 1 0 1 9 0 - 0 1 
1 . 5 0 2 1 D - 0 4 

4 , 0 3 5 3 D - 0 1 
5 . 7 8 9 П 0 - 0 ? 
З . Л 4 9 6 0 - 0 5 

4 . 7 2 0 1 0 - 0 1 
1 . 7 4 8 2 0 - 0 1 
8 . 4 9 4 1 0 - 0 4 010 

4 .1 '65 3 0 - 0 1 
11n7R4 0 —01 
2 I Ч 7 Я 1 0 - 0 4 
0 I л 

4 . 8 9 5 0 0 - 0 1 
2 . 1 4 7 4 0 - 0 1 
2 I 9 9 7 2 O - 0 3 OlO 

4 . 3 7 1 1 0 - 0 1 
1 . 4 8 0 4 0 - 0 1 
9 . 9 4 0 0 0 — 04 0 I П 

5 . 3 3 7 6 0 - 0 1 
2 . 3 8 7 0 0 - 0 1 
7 . 4 4 4 8 0 - 0 3 
OlO 

4.73770-01 
1.177430-01 
2lo51R0-03 
0. Л 

5 . 8 6 6 9 0 - 0 1 
2 . 5 6 4 4 0 - 0 1 
1 . 5 2 1 4 0 - 0 ? 
2 . 1 7 6 6 0 - 0 5 

5 . 1 8 9 9 0 - 0 1 
1 . 0 9 0 9 0 - 0 1 
6 1 7 2 6 4 0 - 0 3 0 1 Л 

6 . 3 4 7 1 0 - 0 1 
2 . 7 2 7 6 0 - 0 1 
2 . 5 1 0 4 0 - 0 ? 
9 . 2 2 8 3 D - 0 5 

5.63430-01 
2 116400 — 01 
1.?6?40-0? 
2167410-05 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 242 < CH. LAG RANGE. 7 7 ) 

LEGE il DRE C O E F F I r I E M T S FOR DIRECT I N E L A S T I C <1 I E V E L ) 
THE L E ç P N o a ç : O f ! F F r C I E " U S ARE I N THE ORDER 1 . 2 1 1 . 6 AND NEXT L I N ( : 7 . 8 . . . , 

E L A 3 3 b.OOOOE 04 LMAX'! 3 
5 . У 8 Л Р - 0 4 8 . 2 9 3 3 0 - 0 5 - 3 . 1 8 8 3 0 - 0 6 0 . 0 0 . 0 0 . 0 

ELA3= 8,OOOOE 04 LMAXa 3 
1 . 8 2 / 5 D - 0 Í 2 . 7 1 8 4 0 - 0 4 - 2 . 0 4 / 5 0 - 0 5 0 . 0 Ö . 0 0 . 0 

ÊLA33 1,OOOOE 05 LMAXs 3 
3 . 3 7 / 7 0 - O J 4 . 9 0 1 4 D - 0 4 - 5 . 7 8 4 5 D - 0 5 0 . 0 0 . 0 0 . 0 

s l a b s 2.OOOOE 05 LMAXS З 
1 . 1 7 0 6 i > - 0 ¿ 1 . 0 7 8 3 0 - 0 3 - 5 , 8 2 / 2 0 - 0 4 0 , 0 0 . 0 0 . 0 

E L A Í 3 3.OOOOE 05 LMAXa 5 
1 . / 2 О З Р - 0 2 - 9 . 7 7 2 1 0 - 0 4 - 1 . 9 3 / 6 0 - 0 3 3 , 2 2 1 2 0 - 0 4 - 6 . 9 6 3 7 D - 0 6 О.П 

ELA3= 4 . 0 0 9 0 с 05 LMAXa S 
2 . 0 4 У З О - 0 2 - 3 . 3 7 0 1 D - 0 3 - 3 . 7 0 5 Ю - 0 3 8 , 4 6 1 3 0 - 0 4 - 2 , 0 8 1 1 0 - 0 5 0 , 0 

ELABs 5.OOOOE 05 LMAXa 5 
2 . 1 8 * 7 0 - 0 2 - 5 , 9 9 o 1 0 - 0 3 - 5 . 7 7 / 0 0 - 0 3 1 . 6 2 3 6 0 - 0 3 - 4 , 2 4 7 3 0 - 0 5 0 . 0 

ELA3= 6,OOOOE 05 LMAXa 6 
2 . 2 2 2 7 0 - 0 2 - И , 5 4 5 8 0 - 0 3 - 7 . 7 7 0 3 Ü - 0 3 2 , 1 3 9 0 0 - 0 3 - 8 . 1 5 5 3 D - 0 5 9 . 1 7 7 5 0 - 0 5 

ELA43 7.OOOOE 05 LMAXa 6 
2 . 1 9 5 0 0 - 0 2 - 1 . 0 6 3 2 0 - 0 2 - 1 , 0 0 6 5 0 - 0 2 2 , 7 2 1 1 0 - 0 3 - 1 . 0 2 9 0 D - 0 4 2 , 0 3 1 2 0 - 0 4 

E l A S s 8,OOOOE 05 LHAXa 6 
2 . 1 3 f 3 0 - 0 ¿ - 1 . 2 2 4 1 0 - 0 2 - 1 . 2 3 2 2 0 - 0 2 3 , 0 0 8 1 0 - 0 3 - 1 , 0 5 0 2 0 - 0 4 3 . 9 2 0 3 0 - 0 4 

ELA3= 1,OOOOE 06 LMAX" 3 
1 . V V 3 3 O - 0 2 - 1 . 4 0 9 3 D - 0 2 - 1 . 6 2 4 0 D - 0 2 2 . 1 4 8 3 D - 0 3 1 . 2 6 0 4 0 - 0 4 1 . 0 6 4 4 D - 0 3 

- 3 . 7 2 7 0 0 - 0 5 1 . 4 2 4 6 0 - 0 5 0 . 0 0 . 0 0 . 0 O l o 

ELA3S 1 , 2 5 0 0 2 06 LMAXa 8 
1 . 8 5 V 3 D - 0 2 - 1 . 4 6 9 0 0 - 0 2 - 1 . 9 6 3 1 0 - 0 2 - 2 . 0 5 2 3 0 - 0 3 8 , 5 5 1 4 0 - 0 4 2 . 5 2 1 6 D - 0 3 

- 1 . 2 4 3 5 0 - 0 4 6 . 5 3 4 2 0 - 0 5 0 . 0 0 . 0 0 . 0 O l o 

ELA4= 1 . 5 OOOB 06 IA X a о 
1 . 8 6 2 4 0 - 0 2 - 1 , 4 2 8 8 0 - 0 2 - 2 . 1 6 4 6 D - 0 2 - 8 . 5 5 3 0 D - 0 3 2 . 4 2 1 1 0 - 0 3 4 , 2 4 7 2 0 - 0 3 

- 2 . 1 2 0 4 0 - 0 4 2 . < 4 7 0 0 - 0 4 - 1 . 3 3 4 0 0 - 0 5 0 . 0 0 . 0 O . n 

ELABS 1 . 7 5 0 0 E 06 L'1AX= 9 
2 . 1 2 1 6 0 - 0 2 - 1 , 3 0 6 0 0 - 0 2 - 2 . 2 7 9 1 D - 0 2 - 1 , 3 9 8 8 0 - 0 2 5 . 2 8 3 8 D - 0 3 5 . 6 7 9 9 D - 0 3 

- 2 . 9 3 3 4 0 - 0 4 5 . 6 7 5 9 D - 0 4 - 4 . 0 2 1 0 D - 0 5 0 . 0 0 . 0 O l o 

ELAS= 2.OOOOE 06 LMAXa 9 
2 . / З ч З С - 0 2 - 1 . 0 0 1 2 0 - 0 2 - 2 . 2 3 2 2 D - 0 2 - 1 . S 7 4 3 0 - 0 2 9 . 2 5 0 4 О - 0 3 6 , 0 8 9 4 0 - 0 3 

- 1 . 9 3 / 0 0 - 0 4 1 . 1 1 5 Я 0 - 0 3 - 9 . 3 3 1 4 0 - 0 5 OlO 0 . 0 O . n 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 242 < CH. LAG RANGE. 7 7 ) 

L E G E N!) Г П C O K F P I r l E i j T S FOR DIRECT I N E L A S T I C ( 1 I EVEL) 
THE L S r . N О R ̂  C O r C F r C I E N T S ARE IM THE ORDER 1 . 2 " . 6 AND NEXT L I N P 7 . 8 . . I . . . I . . 12 

ELABs 2 , 5 0 0 C E 06 LMAXa 11 4. HI ¿6P-02 
! 1 . 9 ? 4 0 0 - 0 4 

2 . 5 2 2 3 0 - 0 3 - 1 . 3 4 4 8 0 - 0 2 - 8 . 3 7 0 1 0 - 0 3 1 . 7 3 1 8 0 - 0 2 3 . 4 7 0 7 0 - 0 3 
2 . 4 5 5 0 0 - 0 3 - 2 . 5 3 3 8 D - 0 4 1 . 8 8 9 3 0 - 0 4 - 3 . 4 3 4 4 0 - 0 6 0 I n 

ElA4= 3.0000E 06 L M A X ' " 2 
6 . 8 9 У З Р - 0 2 
2 . 1 2 0 0 0 - 0 3 

1 , 6 7 6 3 0 - 0 2 
3 . 3 2 0 9 0 - 0 3 

1 . 6 0 6 9 0 - 0 3 
• 3 . 2 9 4 3 D - 0 4 

2 . 8 1 7 1 0 - 0 3 
6 . 0 2 9 3 0 - 0 4 

2 . 3 9 6 9 0 - 0 2 

" 1 . 7 2 9 8 0 - 0 5 

• 9 . 7 0 6 0 0 - 0 4 

1 1 ? 6 6 ? 0 - 0 4 

ELAS® 4.OOOOE Oo L ' U X a 14 
2 . 1 6 7 6 0 - 0 1 

- 2 . 0 9 2 2 0 - 0 3 
1 . 4 3 2 4 0 - 0 5 

7 . 6 6 8 1 0 - 0 2 
• 1 . 4 7 8 2 0 - 0 4 
3 . 6 7 2 2 0 - 0 6 

4 . 4 6 0 2 D - 0 2 
1 . 1 1 4 9 0 - 0 3 0.0 

3 . 1 8 3 9 0 - 0 2 
6 . 1 0 9 3 0 - 0 3 
OlO 

6 . 3 4 4 8 0 - 0 2 
• 4 . 0 5 6 5 0 - 0 4 O.O 

•1 . 0 3 6 2 0 - 0 2 
3 . 4 1 7 4 0 - 0 4 

o l n 

ELA1-, 5.OOOOE 06 LMAX« 

2.47̂ 9̂ -01 
- 2 . 2 6 0 4 P - 0 2 

6 . 3 7 / 0 0 - 0 5 

» . 4 0 1 6 0 - 0 2 
- 2 . 4 5 4 3 0 - 0 2 
4 . 3 4 3 3 0 - 0 5 

3 . 4 1 0 6 0 - 0 2 
7 . 7 1 1 0 0 - 0 3 
6 . 1 3 9 7 0 - 0 6 

3 . 2 4 4 0 0 - 0 2 
1 . 2 3 3 0 0 - 0 ? 
O l o 

4 . 3 7 8 8 0 - 0 2 
"1 . 3 8 7 7 0 - 0 3 

OlO 

• 6 . 1 8 5 4 0 - 0 3 
2 . л 1 1 4 0 — 0 3 
O . n 

El .AP= 6.OOOOE 06 LMAX- 16 
2 . 7 4 <¿2 0 - 0 1 

- 3 . 5 0 0 0 0 - 0 2 
K . 0 7 0 2 P - 0 5 

7 . 8 2 4 9 0 - 0 2 
• 3 . 9 7 2 3 P - 0 2 
2 . 2 6 8 6 0 - 0 4 

8 . 2 7 3 7 0 - 0 3 
1 . 3 6 9 5 0 - 0 2 
4 . 5 7 0 0 0 - 0 5 

1 . 4 3 3 5 0 - 0 2 
9 1 0 Ю 2 0 - 0 3 
5 1 2 6 0 6 0 - 0 6 

1 . 1 0 3 3 0 - 0 2 
- 3 . 4 8 5 4 0 - 0 3 0.0 

• 1 . 2 7 7 3 0 - 0 ? 
6 . 7 8 0 1 P — 03 
o . n 

ELABa 7 . O P 0 0 E 06 LMAXs 16 
2 . 9 6 / 1 0 - 0 1 

- ? , 9 3 V 8 0 - 0 2 
- 2 . C 5 6 0 D - 0 4 

7 . 7 6 3 0 0 - 0 2 
- 3 . 9 9 3 1 0 - 0 2 
7 . 3 3 7 6 0 - 0 4 

-1 . 3 2 1 1 0 - 0 3 
6 . 4 8 3 6 0 - 0 3 
2 . 0 1 9 6 P - 0 4 

1 . 1 2 7 2 0 - 0 3 
•5 . 7 6 4 4 D - 0 3 
3 . 1 9 7 4 0 - 0 5 

• 5 . 6 3 1 5 0 - 0 3 
•1 . 6 2 7 5 0 - 0 3 0.0 

• 1 . 7 4 9 7 0 - 0 ? 
1 • 2 6 3 1 0 — 0 ? 
O l o 

ELAB= 8.OOOOE 06 LMAXr: 17 
3 , 1 4 / 5 0 - 0 1 

- 2 . 7 1 4 6 0 - 0 2 
- 9 . 2 1 1 9 D - 0 4 

H . 4 1 4 7 0 - 0 2 
- 4 . 3 5 6 6 0 - 0 2 

2 . 1 0 5 9 0 - 0 3 

- 8 . 1 0 4 2 0 - 0 4 
- £ , 6 9 0 4 P - 0 3 
6 . 2 4 3 0 D - 0 4 

• 5 . 7 8 9 2 D - 0 3 
• 1 . 7 7 9 4 0 - 0 ? 
1 1 2 8 3 1 0 - 0 4 

•1 . 3 5 1 8 D - 0 2 
4 . 6 0 7 9 0 - 0 3 
3 . 9 6 4 3 0 - 0 5 

- 2 . 2 5 7 0 0 - 0 ? 
1 ' . 7 3 1 6 D - 0 ? 
O l n 

E«.A4= 1.OOOOE 07 LMAX- 13 3 . vsvr.c-01 -4.22660-02 1.11/30-02 
1 . 1 / 0 7 0 - 0 1 

• 5 . 5 3 6 1 П - 0 2 
ñ . 3 5 / 4 0 - 0 3 

2 . 1 5 0 2 0 - 0 2 
- 3 . 1 5 2 0 0 - 0 2 
1 . 5 7 6 7 0 - 0 3 

• 1 . 2 5 2 9 0 - 0 2 
• 1 . 6 0 9 1 0 - 0 ? 
2 . 0 5 7 9 0 - 0 3 

- 2 . 8 4 0 2 0 - 0 2 
4 . 4 6 2 8 0 - 0 3 
3 . 0 3 9 9 0 - 0 4 

• 4 . 1 0 5 8 D - 0 ? 

1 . ч З ЗЯО-О? 

1 1 ? 6 4 7 0 —04 

E LА ЧЯ 1 . 2 0 0 0 = 07 LMAX" 20 
4 . 5 5 ' M O - O I 

- 3 . " ' 4 5 2 0 - 0 2 
1 . 1 8 1 5 P - 0 2 
1 . 5 1 У 2 Р - Э 4 

1 . 7 2 5 7 0 - 0 1 
" 3 . P .9210 -02 
6 . / . 9 2 3 0 - 0 3 
4 . 5 6 6 7 0 - 0 5 

5 . 6 2 8 7 D - 0 2 
• 2 . 4 1 1 Й Р - 0 2 
4 . 3 3 0 2 0 - 0 3 0.0 

1 . 1 2 8 7 D - 0 2 
• S . 1 8 7 4 0 - 0 3 
6 1 5 3 1 4 0 - 0 3 
OlO 

•1 . 1 4 7 5 D - 0 2 
1 . 0 7 3 6 0 - 0 ? 
8 . 2 0 9 8 0 - 0 4 
010 

- 2 . 8 9 3 4 0 - 0 ? 
9 . 7 ? 0 4 0 - 0 3 

71Л80ЯО-0 4 O.P. 
ELA33 1 , 4 0 0 0 E 07 LMrtX" г 4 

4 . V 4 3 1 n - 0 1 
- 8 . 9 4 У П О - 0 3 

1 , P 2 ' . 6 0 - 0 3 
5 . 6 5 М П - Р 4 

2 . 1 4 6 1 0 - 0 1 
•1 . 4 4 3 9 0 - 0 ? 
•1 . 0 6 5 7 5 - 0 3 

З . Я З З Я П - 0 4 

S . 5 5 7 3 0 - 0 2 
- 5 . 7 / . 5 2 P - 0 3 1.00600-02 
6 . 9 1 9 O 0 - 0 5 

4 . 2 4 3 1 0 - 0 2 
2 . 1 5 2 OD-03 
1 . 0 5 5 7 0 - 0 ? olo 

1 . 4 3 4 5 D - 0 2 
1 . 5 7 2 8 0 - 0 ? 
1 . 5 5 8 0 0 - 0 3 OlO 

• 2 . 0 4 3 3 0 - 0 3 
6 . ОЙЯ30-03 
2 . . " . 5 9 0 0 - 0 3 0.0 

ГО 
vo 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 242 < CH. LAG RANGE. 7 7 ) 

LEGT'IDRE COEFFICIENTS FOR DIRECT I N E L A S T I C ( 1 ! EVEL) 
THC LEr,ENf>P.E С O F F F т С I EflTS ARE I f l THE ORDER 1.2'l.i AND NEXT L I N F 7 . 8 . I t 12 

ELAB= 1 . 6 0 0 0 E 07 LMAXa 22 
S . i y / S P - O I 2 . 5 0 6 6 0 - C 1 1 . 1 4 9 4 0 - 0 1 6 . 8 2 5 4 0 - 0 2 3 . 5 0 5 3 0 - 0 2 2 . ? 1 ? 3 D - 0 ? 
1 . 1 0 O 3 D - 0 2 5 . 1 9 4 5 0 - 0 3 7 . 3 6 9 5 D - 0 3 9 . 0 1 3 3 0 - П З 1 . 5 9 8 8 0 - 0 ? 8 1 4 1 4 5 0 - 0 3 
2 . ° 0 V ? 0 - C 3 - 1 . 9 0 4 6 0 - 0 3 1 . 1 2 8 9 0 - 0 2 8 . 2 6 8 2 0 - п з 3 . 6 1 4 2 0 - 0 3 7 1 * 0 7 4 0 - 0 3 
1 . 5 9 1 7 0 - 0 3 1 , 1 4 5 4 0 - 0 3 3 . 6 6 8 2 0 - 0 4 1 1 1 3 C 7 0 - 0 4 O.O O . n 

ELASa 1 . 8 0 0 0 E 07 I.MAXa 23 
5 . 3 о 2 6 0 - 01 2 . 8 0 6 5 D - 0 1 1 . 4 1 0 2 D - 0 1 8 . 9 8 0 0 0 - 0 2 5 . 6 1 9 3 D - 0 2 4 . 5 1 6 1 0 - 0 ? 
3 . 3 6 M D - 0 2 2,,4 2 0 4 0 - 0 2 2 . 5 9 0 2 0 - 0 2 2 . 3 7 3 7 0 - 0 2 2 . 5 4 8 2 0 - 0 2 1 . A 0 9 9 D - 0 ? 
1 . 1 0 4 0 0 - 0 2 - 2 . 6 7 5 8 0 - 0 3 1 . 8 1 9 8 0 - 0 3 - 9 . 6 5 3 7 0 - П 4 7 . 6 8 2 6 0 - 0 3 1 . 3 5 7 ? 0 - П ? 
3 . 4 2 2 9 0 - 0 3 3 . 5 6 6 6 0 - 0 3 1 . 1 5 2 4 0 - 0 3 4 1 9 8 2 0 0 - 0 4 1 1 3 6 9 3 0 - 0 4 O l n 

GLASS 2.OOOOE 07 LMAX= 24 
5 . 4 8 3 7 0 - 0 1 2 . 9 9 6 8 D - 0 1 1 . 5 5 3 7 D - 0 1 9 . 9 1 5 1 0 - 0 2 6 . 4 9 8 3 0 - 0 2 5 . 4 6 2 1 D - 0 ? 
4 . 6 3 ^ 5 0 - 0 2 4 . 1 4 5 3 0 - 0 2 3 . 3 6 O 4 D - 0 2 3 . 2 3 4 9 0 - 0 ? 3 . 0 5 1 7 D - 0 ? 1 . 6 0 9 5 0 - n ? 
8 . 3 1 3 0 0 - 0 3 - 8 . 2 3 5 8 0 - 0 3 - 9 . 7 4 6 7 0 - 0 3 - 1 . 0 8 2 9 0 - 0 ? 8 . 7 0 0 9 0 - 0 3 1 . / . 6 Я 4 П - 0 2 
5 . 7 5 7 8 0 - 0 3 8 . П 3 5 3 0 - 0 3 2 . 7 3 5 9 0 - 0 3 l l 3 2 3 1 0 - 0 3 4 . 7 8 9 8 0 - 0 4 1 l ¿ 6 6 7 0 - 0 4 

Г0 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 242 < CH. LAG RANGE. 7 7 ) 

L E r, E m У R П COEFFICIENTS FOR DIRECT I N E L A S T I C ( 2 I EVEL) 
TH'i I.Er,Cl'DSE COEFFICIENTS ARE I N THE ORnER 1 . 2 1 1 . 6 AND NEXT L l N p 7 . 8 . . I . . . ! . . 12 

ELA8= 2.OOOOE OS LMAXa 3 
1 . 3 2 V 2 D - 0 > 9 . S / 0 6 D - 0 6 9 . 0 6 0 3 0 - 0 7 0 . 0 0 . 0 0 . O 

ELA?= 3 . 0 0 0 0 " ; OS L M л X ~ 5 
5 . 3 3 У 5 П - Э 4 3 . 0 1 3 6 D - 0 4 2 . 2 3 6 8 D - 0 5 1 . 7 7 8 1 0 - 0 6 - 2 . 4 0 2 1 D - 0 7 0¿0 

ELA43 4 . 0 0 0 0 1 : OS I.MAXa S 
2 . 0 8 2 5 0 - 0 3 1 . 0 7 Z 1 D - 0 3 6 . 6 3 2 5 D - 0 5 - 1 . 0 6 5 9 D - 0 7 - 1 . 2 3 6 3 D - 0 6 О.П 

ELA»= 5.OOOOE 05 LMAXa 5 
4 . » 7 * 5 0 - 0 3 2 . 3 1 0 9 0 - 0 3 9 . 9 9 8 1 D - 0 5 - 1 . 7 5 8 3 D - 0 5 - 3 . 1 8 0 6 0 - 0 6 0 . 0 

ELA3a 6.OOOOE 05 LMAXa 6 
8 . ¡ 5 4 / 6 0 - 0 3 3 . 7 1 2 1 D - 0 3 - 3 . 9 7 0 6 0 - 0 5 - 7 . 9 2 9 5 0 - 0 5 - 3 . 7 6 4 8 0 - 0 6 2 . 0 0 6 1 0 - 0 6 

E L A * a 7.OOOOE 05 I . M A X a 6 
1 , 3 4 5 8 0 - 0 2 5 . C 4 8 7 0 - 0 3 - 3 . 1 3 7 5 0 - 0 4 - 1 . 6 7 2 6 D - 0 4 1 . 3 0 6 7 0 - 0 6 4 . 5 1 4 6 D - 0 6 

ELASs 3.OOOOE 05 LMAXa 6 
1 . 8 2 / 7 0 - 0 2 5 . 9 6 7 7 0 - 0 3 - 8 . 0 1 5 5 Ü - 0 4 - 2 . 8 2 1 5 D - 0 4 1 . 7 7 5 8 D - 0 5 3 . 3 3 6 5 D - 0 6 

ELAS= 1.OOOOE Oft LMAXa 3 
2 . 6 9 ^ 4 0 - 0 2 5 . 5 V 6 6 0 - 0 3 - 2 . 4 7 4 4 D - 0 3 - 5 . 3 5 4 3 D - 0 4 1 . 5 4 8 9 D - 0 4 1 . 5 4 5 2 D - 0 S 

- 6 . 7 5 0 1 0 - 0 6 6 . 7 7 0 5 0 - 0 7 0 . 0 0 . « O l o O l o 

ELAB = 1 . 2 5 0 0 E 06 l.HAXa д 
3 . 3 3 ä 3 0 - 0 2 1 . 2 0 3 7 0 - 0 3 - 4 . 7 7 0 7 D - 0 3 - 3 . 6 1 7 7 D - 0 4 4 . 3 5 7 8 D - 0 4 1 . 9 2 2 4 D - 0 6 

- 2 . 0 3 4 1 0 - 0 5 3 . 1 0 6 9 0 - 0 6 O . o 0 . 0 0 . 0 O l n 

ELA3= 1 . 5 0 0 0 E 06 I.MAXa 9 
3 . 5 3 / 3 0 - 0 2 - 4 . 6 0 5 5 0 - C 3 - 5 . < > 5 0 5 0 - 0 3 7 . 3 6 1 7 0 - 0 4 7 . 6 2 7 5 0 - 0 4 - 8 . 1 4 5 3 0 - 0 5 

- 3 . 0 7 B 3 0 - 0 5 9 . 6 9 5 4 D - 0 6 - 1 . 8 7 3 2 0 - 0 6 O'.O 0 . 0 O l n 

E L A B a 1 . 7 5 0 0 E 06 L M A X a 9 
3 . 5 Ю 3 0 - 0 2 - У . 3 " 7 0 D - 0 3 - 4 . 6 5 4 8 0 - 0 3 2 . 3 5 9 9 0 - 0 3 9 . 1 1 3 2 D - 0 4 - 2 . 3 9 2 9 D - 0 4 

- 3 . 0 5 3 9 0 - 0 5 1 . Я 9 6 9 О - 0 5 - 4 . 3 7 3 6 0 - 0 6 0 . 0 OlO O l n 

E!. A Ra 2.OOOOE 06 LMAXa 9 
3 . 4 4 1 1 6 0 - 0 2 - 9 . 3 4 3 8 0 - 0 3 - 2 . 3 4 6 3 0 - 0 3 3 . 8 6 9 6 D - 0 3 7 . 7 6 9 9 0 - 0 4 - 4 . 7 0 5 6 0 - 0 4 

- 3 . 3 3 3 1 0 - 0 6 2 . 6 7 9 3 0 - 0 5 - 1 . 0 5 7 7 0 - 0 5 OlO OlO O . n 

ELAB= 2 . 5 0 0 0 E 06 LMAX" 11 
3 . 2 9 4 ? 0 - C 2 - 7 . 1 5 4 4 0 - 0 3 2 . 1 5 0 4 P - 0 3 4 . 8 1 6 2 0 - 0 3 - 1 . 1 4 5 1 D - 0 4 - 5 . 4 9 2 8 0 - 0 4 
1 . 4 54 2 0 - 0 4 - • ' . 7 6 1 3 0 - 0 5 - 3 . 2 5 7 0 0 - 0 5 1 . 1 8 9 9 0 - 0 5 - 5 . 9 4 6 6 0 - 0 7 O l n 

ELABa 3.OOOOE 06 LMAXa 12 
3 . 1 7 ^ 0 0 - 0 2 - H . 5 6 5 1 D - 0 3 4 . 1 3 6 3 D - 0 3 3 . 2 7 9 6 D - 0 3 - 9 . 0 5 7 5 0 - 0 4 - 1 . O 1 9 0 D - 0 4 
? , 7 8 V 1 0 — 0 4 - 1 . 9 0 1 3 0 - 0 4 - 5 . 4 0 5 2 0 - 0 5 3 . 5 6 7 1 0 - 0 5 - 3 . 4 4 9 2 0 - 0 6 l l l 7 2 ? 0 - 0 6 

H 



COUPLED CHANNEL CALCULATIONS FOR PLUTONIUM 24? <CH.LAGRANGEÏ77 ) 

LEGEND»* COEFFIC IENTS FOR DIRECT I N E L A S T I C <2 I E V E L ) 
THE L E (i E N D R П COFTFTCIENTS APE I N THE ORDER 1 . 2 ! ' . . 6 AND NEXT L I N F 7 . 8 . 1 . . 12 

ELAO55 4.OOOOE 06 LUAXÍ! <4 2.45СЛО-01 
- 4 . 0 2 6 7 0 - 0 3 

1 . 3 1 3 2 0 - 0 6 

• I . " 7 5 0 0 - 0 3 3 . 6 8 0 0 0 - 0 2 - 5 . 4 2 3 2 0 - 0 3 - 2 . 3 0 9 7 0 - 0 3 7 . R 2 5 9 D - 0 3 
• 4 . < 5 5 8 9 0 - 0 3 6 . 5 7 2 6 0 - 0 4 6 ' . 3 4 9 6 0 - 0 4 - 2 l ? 7 0 7 D - 0 4 1 1 1 3 1 * 0 - 0 4 
1 . 7 9 4 6 0 - 0 6 0 . 0 OlO 0 . 0 O . n 

ELAB= 5.OOOOE 06 

fc'LA5= 6,OOOOE 06 

LMAXS 15 
? . 3 ¡ ¡ / ? D - 0 l -1 .81(160-02 

- 2 . 8 6 " 4 D - C 5 

LMAX- " 6 
2 . 2 9 М Г . О - 0 1 

- 1 . 9 3 4 G D - 0 2 
- 2 . 2 7 5 4 0 - 0 4 

1 . 1 3 6 3 0 - 0 2 3 . 1 7 2 9 D r 0 2 - 2 . 9 4 2 1 0 - 0 2 2 . 5 0 4 4 D - 0 3 - 3 . 5 1 0 7 D - 0 3 
3 . 1 C 8 6 0 - 0 3 4 . 6 7 9 2 C - 0 3 - 1 . 5 1 7 4 0 - П З - 6 . 6 0 9 1 0 - 0 4 5 . Г 3 6 5 0 - 0 4 
1 . 3 9 5 1 0 - 0 5 1 . 5 3 5 9 0 - 0 6 OlO 0 . 0 Ol r , 

3 . 3 1 5 9 0 - 0 2 3 . 1 0 5 7 D - 0 2 - 3 . 7 8 2 1 D - 0 2 6 . 2 3 9 2 D - 0 3 - 1 . 4 0 0 7 0 - 0 ? 
2 . 3 9 7 7 0 - 0 2 5 . 9 4 9 1 0 - 0 3 - 7 . 8 8 5 1 0 - 0 3 - 2 . ? ? 7 2 D - 0 4 1 . Ц 0 3 7 0 - 0 3 
5 . 8 3 4 0 0 - 0 5 6 . 2 7 4 2 0 - 0 6 1 . 5 5 4 7 0 - 0 6 0 . 0 0 . 0 

ELAB= 7.OOOOE 06 

fcLAB= 3.OOOOE 06 

L MA X я 16 
2 , 3 0 5 7 0 - 0 1 -1.ПП540-П? 

- 8 . 1 7 1 3 0 - 0 4 

LMAX:: «7 2.4aj60-01 
- 6 , 7 1 4 5 0 - 0 3 
- 1 , 7 8 3 7 0 - 0 3 

5 , 9 9 8 8 0 - 0 2 
3 . 0 3 5 5 0 - 0 2 
1 . 5 2 6 3 0 - 0 4 

3 . 6 3 8 4 D - 0 2 
1 . 5 9 2 6 0 - 0 2 
3 . 3 3 3 3 0 - 0 4 

3 . Ü 4 0 4 D - 0 2 
- 2 . 7 o < > 3 0 - 0 3 

1 . 3 2 0 6 0 - 0 5 

4 . 0 9 У 8 0 - 0 2 
•1 . 3 9 5 3 0 - 0 2 
1 . 0 8 1 6 D - 0 5 

- 2 . 5 6 2 6 0 - 0 2 
- 1 . 1 9 4 1 0 - 0 ? 
5 . 1 0 7 8 0 - 0 6 

•1 . 51 8 3 0 - 0 2 
- 6 . 1 4 0 8 0 - 0 3 

1 . 5 7 1 4 0 - 0 5 

1 . 8 9 2 4 0 - 0 2 
3 . 0 3 5 0 D - 0 3 
O l o 

2 . 4 9 7 8 D - 0 2 
8 . 4 0 7 1 0 - 0 3 
1 . 0 3 0 7 D - 0 5 

• 7 . 9 7 3 3 0 - 0 3 
? . 1 1 4 4 D — 0 3 0 1 П 

• 6 . 7 4 4 2 0 - 0 3 
1 1 1 1 1 7 0 — 0 3 O.n 

ELA4B 1.OOOOE 07 LMAX« 18 
3 . 5 6 U 5 P - 0 ' I 

0 5 9 1 0 - 0 3 
т.згк-'о-оз 

1 . 2 7 9 0 0 - 0 1 
• 2 . 6 2 8 7 0 - 0 3 
•1 . 5 7 S 7 0 - C 3 

4 . 2 9 9 5 0 - 0 2 
5 . 7 3 5 6 0 - 0 4 

- 5 . 5 4 4 8 0 - 0 4 

• 3 . 4 5 4 3 D - 0 3 
1 . 4 8 1 4 0 - 0 ? 
6 1 9 2 1 2 0 - 0 4 

7 . 6 8 4 6 0 - 0 3 
2 . 6 6 2 7 0 - 0 3 
2 . 4 6 2 2 0 - 0 5 

• 1 , 4 9 ? 4 O - 0 ? 
- 2 . 3 5 3 ? 0 - 0 3 
6 1 1 5 9 1 0 — 05 

ELABa 1 . 2 П Р 0 Е « / LMAX" 20 

3 . 5 3 5 7 0 - 0 3 
- 1 . 6 0 1 7 0 - 0 4 

2 . 7 5 8 1 0 - 0 5 

1 . 5 5 0 5 0 - 0 1 
- 2 . 1 3 1 7 0 - 0 3 
- 8 . 4 3 0 7 0 - 0 3 

1 . 3 4 2 6 0 - 0 5 

6 . 3 6 0 3 D - 0 2 
7 . 1 7 2 5 0 - 0 3 
3 . 2 6 6 0 0 - 0 4 0.0 

1 . 2 3 4 7 0 - 0 2 
2 . 0 4 S 7 0 - 0 ? 
1 . 4 2 2 3 0 - 0 3 
OlO 

1 . 2 7 4 4 0 - 0 2 
4 . 7 3 9 7 0 - 0 3 

- 2 1 4 1 7 1 0 - 0 4 
O.O 

• 1 . 1 1 3 9 0 - 0 ? 
7 . 4 5 3 7 0 - 0 3 
3 . 3 7 6 3 0 - 0 4 0 1 П 

E L A B B 1 . 4 0 0 0 E 07 I.MAXa 2 1 

4 . 1 0 Ü 2 D - 0 1 1 .O2VQ0-02 
- 3 . 5 6 0 4 0 - 0 3 
- 7 . 95 '»2D-05 

1 . 0 7 7 0 0 - 0 1 
- 0 . 9 4 9 6 0 - 0 4 
- 7 . 4 1 5 7 3 - 0 3 

* . O ? 0 ? n - 3 4 

8 . 9 3 5 2 0 - 0 2 
8 . 0 1 4 8 3 - 0 3 
5 . 0 5 9 6 0 - 0 3 
2 . 3 6 6 9 0 - 0 5 

2 . 4 3 7 3 0 - 0 2 
1 1 6 1 0 4 0 - 0 ? 

- 1 . 1 8 1 6 0 - 0 3 OlP 

2 . 1 6 6 8 0 - 0 2 

31 P.1 5 8 0 - 0 3 
•1 . 1 5 2 4 0 - 0 3 
O l o 

- 6 . 7 3 7 6 0 - 0 3 
9 1 ч 6 ? 3 0 - 0 3 
1 . П 5 3 4 0 - 0 3 Oln 

ELABa 1 . 6 0 0 0 E 07 LMAXS 22 
4 . 1 9 D 4 0 - 0 1 
1 . З З Т Г . 0 - С 2 

- 9 . 4 5 H 6 D - 0 3 
- 6 . 9 6 K 5 O - 0 4 

2 . 3 2 5 2 D - 0 1 
• 4 . 0 9 1 6 0 — 03 
6 . 9 6 7 3 0 - 0 3 
4 . 0 5 1 3 0 - 0 4 

1 . 1 4 4 1 0 - 0 1 
6 . 6 P 5 6 0 - 0 3 
6 . 1 4 3 3 0 - 0 3 
1 . 1 6 7 8 0 - 0 4 

4 . 1 7 5 3 0 - 0 2 
7 1 ? 7 1 4 0 - 0 3 

- 9 . 5 3 0 9 0 - 0 3 
5 . 7 7 3 8 0 - 0 5 

3 . 2 8 4 4 0 - 0 2 
1 . 1 9 9 5 0 - 0 3 

" 7 . 3 1 2 2 D - 0 4 
OlO 

• 3 . 2 6 5 6 D - 0 3 
7 . 0 1 1 6 D - 0 3 
1 . O Ó 9 R 0 - 0 3 
O l n 

Г0 > 
Г0 



Ol 

• 
« 
• 

• K f\ «г к л К Ii о с с о с с с 
• 1 1 1 1 1 1 1 <0 о с о о CCD 
• €0 f л Р- N «С r« 1/" 1Г Г г Mf V-О Vi iror LL •J ir Г с сс «- Г r- Z • • • t • 1 s M in rWC о» гМ> 

• —1 1 ш ta f- «VI К f ir ГУ К С r» z X о ООО о с с: о -с Ш 1 1 1 1 1 1 1 1 
te s о О CS о о С Û с 1Э Г̂  »ä f. fN. го с с л «с о IA 41 otn vT (М 1Л о z о » г- •о Г". К. vi 

• -1 ю ОС о- «г о 1Л1Л1Г •r » . • - • • • • • • • и ш -о >» «IMN У т- О ГУ > ш • 
• • «V — • • СО f f\ V* ГУ к г о IV о с. с с о с с с гм г» • • 1 1 1 1 1 1 1 1 о ООО о ООО г: -о о m ** Г>-О ч— О и о ce о О о LO N- lo ро tu «Í пч) о г-О- vi cv Z 1-с л» о- v* -о «— 4J с-О (Л Cr • < • 1 • • • t. • 1- < о ч> N r M ОО IM -о 13 t 1 -J ш ш а г-X fvj ГО vi ГО M vi ы 1- о ООО о о с. о а: 1 1 1 1 1 • 1 1 о Z о ООО о ООО и. и M ГУ OJ ̂  (Ni V» 1-ш Ю ГУ ГУ -о ГУ ГО CM (Л а Ui INJ «inc о-СО vi т-г: > - Ci." Kl t- О r У го о к. о о «с m • » a • * • • •-t r-T-vírr *— СС СО V» 

»- СС V- 1 t «е О y-U. z w— ГО ГО К". КПП э Ш О ООО о с- о о и |Л 1 1 1 1 1 1 1 1 h- и О ООО о •Ti О о irt ̂ Ю IV UN г К1 <! о LU u. -о SÍ пю -Í vi Г- О w w л -О СС ¡̂  •о О- ГО vf c_ IL- fv. 1Г Г л о N vi ir UI w c • • • • • • • • Ï? • u. с гм Г •о (О NO ГО z u. 1 1 
•X. Ui Ш 21 о Dr I— со ?о ?о г-го го го О о о о ООО о ООО z 1 1 t 1 1 1 t 1 с. L: Ui Kl с-ООО «Í о. ООО U' cc 1Г. ГЧ СО ГУ О г.. о V «о j о •-J V "\J П л •OJO с. _J о ir, se- о UN «О Vf 3 Ш ct U". с. л f- CC ,-N-о с? IU n • • • • II • • • • о ш rc X ч» У INJ X ~1 t- cc ro 1- «с 1 1 «V 1 1 





APPENDIX 2B 

2k2 

RESULTS OF COUPLED CHANNEL CALCULATIONS FOR Pu : 

NEUTRON TRANSMISSION COEFFICIENTS FOR THE GROUND STATE. 



NEUTRON TRANSMISSION COEFFICIENTS FOR PLUTONIUM 242 
THE COEFFICIENTS ARE IК THE O R P F R <L.J)s <0 .1 /2 ). (1.1 /2 ) . f 1. 3/2 ) " ( 2.3/2 ) . < 2. 5/? К 13" «!/2 ).' <3.7/2 > . 

Fs 0.1CP0PF-02<MFV) LVAXr 3 JMAXs 5/2 0.20P96E-01 P.11993E-03 0.1t>?86F-03 0140499E-C7 0.26471E-07 0.54955E-11 
F= 0.50090E-02<rrV> L*'AXs 3 JMAXs 5/2 0.4435CE-01 P . 1331 7E-02 0.1K072£-02 0*. 22491 E-05 0.14726E-05 0.15351E-08 
rr C.1CC0PE-C1 (MFV) 1Л<АУг 3 JMAXs S/2 

0.62C9CE-01 P.3732VE-02 0.5U610E-02 0!l26l7E-04 C.82796E-05 0.17354E-07 
fr 0.200P0F-P1 (f'FV) LMAXs 3 JMAXs 5/2 

0.86530E-C1 Р.ЮЗйЗЕ-01 0.14P19E-01 C'.70192E-04 0.46264E-04 0.19605E-06 
E = P.300P0E-01 <i'FV) LMAXs 7 JMAXs 5/2 0.10476E 00 0.18672E-C1 С.2Ы98Е-01 0!l9020E-03 0.12592E-C3 0.80917E-06 
e= C.iOÔ CE-OKf'ev) LMAX= 3 JMAXs 5/2 0.11978E 00 0.2S136E-01 0.379341-01 0*.38386E-03 0.2552SE-03 0.22116E-05 
F= О.6Р0ПРЕ-Р1 (MFV) LMAXs 3 JMAXs 5/2 0.14511E 00 Г.4£Зб1Е-01 P.65305E-01 0'.10P17E-02 0.7P468E-03 0.88080E-05 
Fs 0.POOPOF-P1 O'FV) LMAXs 3 JMAXs 5/2 0.16533E 00 P.71417E-01 Г.9ЬС72Е-01 Р'.19я84Е-02 0.1 41 25E-02 0.24035E-04 
Es 0.1OOOOE PO(MFV) LMAXr 3 JMAXs 5/2 0.18269F 00 0.95731E-01 C.12823E 00 0 33577 E-0.2 0.24038E-C2 0. 52347F-04 
Fr 0.2C0PPF 00<HrV) LMAXs 3 JMAXs 5/2 0.24E53E CO P.22665? PO О.ЗОГ85Е 00 P*.16125E-01 0.12249E-01 0.65781E-03 
Fs C.3P000E OC(f'FV) l.MAXs 4 JCAX= 7/2 0.29497E 00 0.3471SE 00 0.44247F 00 Р!37315Е-01 0.29777E-01 01269685-02 0.30272E-02 0l3?883E-04 
rs 0.400P0F С 0 С"ГV) LvAXs 4 JM.Xs 7/2 0.33228Е 00 C.447F4E СС 0.552S9C 00 0'.64411Е-01 0.53787Е-01 0.72180Е-02 0.80551Е-02 0'.11469Е-03 
F= 0.5 Г С P О F COfürV) L M A X S 4 JMAXs 7/2 0.36376E 00 P.53CÍ3E CO C.63569E 00 0'.94959E-C1 0.82547E-C1 0.15317E-01 0.17040E-01 0*.29973E-03 
Fr 0.6POOOE POO.'EV) IHAXs 5 JH.\X= 9/2 0.39094E 00 P, 59721E 00 0.69581E 00 0*. 1 2703E 00 0.1 1429E 00 0.28066E-01 0.31143E-01 0".65258E-03 0.69871E-03 0.26273E-04 
re P.70C00E OOCnrV) LMAXs 5 JMAXs 9/2 0.M459E 00 0.64957E 00 0.73769t CO C.15923E 00 0.14746E CO 0.46409E-01 0.51376E-01 0'.1?525E-02 0.13752E-02 0.60914E-04 
rr C.S0P00E CP С Mr V) L *i A X s 5 JMAXs 9/2 

0.43522E 00 Г.66970Е 00 0.76513t 00 0Ц9065Е 00 0.18C80E 00 0.71031E-01 0.78473E-01 0I21918E-02 0.24618E-02 0.12594E-03 

ГО 
w 
о 



NEUTRON TRANSMISSION COEFFICIENTS FOR PLUTONIUM 2*0 

THE COEFFICIENTS AHE I N THE ORDER ( L . J ) î < 0 . 1 / 2 > . ( 1 , 1 / 2 > . ( 1 . 3 / 2 > . ( 2 , 3 / 2 > . < 2 . 5 / 2 > . f 3 Ï 5 / 2 ) . < 3 . 7 / 2 > . 

r e C . 1 P 0 0 0 E 01 < M r V > LMAX» 6 JMAXS 1 1 / 2 
0 . 4 6 R 7 7 F 00 P . 7 4 1 P 4 E 00 0 . 7 8 9 4 5 F 00 0 1 2 4 9 0 8 E 00 0 . 2 4 4 4 4 E 00 0 . 1 3 9 6 5 E 00 0 . 1 5 4 0 8 E 00 0 ' . 5 5 0 7 5 E - 0 2 0 . 6 4 3 2 4 E - 0 2 0.42102E-03 
0 . 7 р о 1 Г F - C 3 P . 9 4 2 9 6 E - 0 5 

r s P . 1 2 5 0 0 E 0 K H F V ) LMAXs 6 JMAX» 1 1 / 2 
C . 4 9 F 9 4 E 00 f 1 . 7 6 9 i l E 00 0 . 7 8 Я 3 8 Е 00 0 ' . 3 1 2 0 0 E 00 0 . 3 1 3 3 6 E 00 0 . 2 5 3 7 2 E 00 0 . 2 8 2 0 5 E 00 0 " . 1 3 5 1 8 E - 0 1 0 . 1 6 3 9 5 E - 0 1 0 . 1 3 8 8 4 E - 0 2 
0 , 2 0 9 9 6 E - C 2 0 . 4 0 7 5 0 П - 0 4 

r s C . 1 5000E O U u r v ) LMAXs 7 JMAXa 1 3 / 2 
0 .51Г .98Е 00 P . 7 7 6 Z 8 E 00 0 . 7 7 6 P 6 C 00 С*.36382Е 00 0 . 3 6 7 8 9 E 00 0 . 3 7 7 1 8 E 00 0 . 4 2 5 2 7 E 00 0 * . 2 7 4 1 9 E - 0 1 0.34124E-01 0.36253E-02 
0 . 4 9 4 4 3 E - P 2 0 . 1 3 4 6 7 П - 0 3 С . 1 4 Я 8 8 Г - 0 3 0 Î 4 0 9 9 7 E - P 5 

Fs 0 . 1 7 5 P 0 F 01 C ' r v ) LMAXa 7 JMAXs 1 3 / 2 
0 . 5 3 1 3 4 E 00 P . 7 7 4 2 4 F 00 P.7t>78BE 00 0* .40582E 00 0 . 4 0 S 1 1 E 00 0 . 4 8 9 4 0 E 00 0 . 5 5 7 4 8 E 00 0 * .4B442E-01 0.61125E-01 0.80522E-02 
0 . 9 O Ç ? 1 E - P 2 П . 3 6 8 2 2 Е - 0 3 0 . 4 ü 2 9 4 f - 0 3 0 Î 1 2 1 2 2 E - 0 4 

rs С . ? 0 С С 0 F 01 П • F Y 5 l. M Л X = 7 JMAXs 1 3 / 2 
0 . 5 3 8 0 4 E ОС Г- .7632ЙЕ 00 0 . 7 5 4 7 9 t 00 Р14393БЕ 00 0 . 4 3 5 6 6 Е 00 0 . 5 8 2 5 4 Е 00 0 . 6 6 3 1 6 Е 00 0176841Е-01 0.97184E-01 0.15891E-01 
0 . 1 8 Г 5 2 Е - С 1 P . 8 7 1 2 9 F - 0 3 0 . 9 4 * P O E - O 3 0 ! 30755 Е - 0 4 

F s Р . 2 5 С 0 0 Е 01 (MTV) l.MAXs 8 JMAXs 1 5 / 2 
0 . 5 4 1 3 0 E 00 Р . 7 5 3 2 2 П ОС P . 7 4 4 8 9 E 00 0 ! 4 Й 5 9 6 Е 00 0 . 4 6 3 8 S E 00 0 . 7 1 5 5 1 E 00 0 . 7 8 8 5 5 E 00 0 : 1 S 0 7 6 E 00 0.18676E 00 0.47923E-01 
0 . 4 5 7 8 7 F - 0 1 0 . 7 4 9 6 9 Г - 0 2 P . 3 6 5 P 3 E ~ 0 2 0 ! 1 4 0 9 2 E ~ 0 3 0 . 7 1 4 5 4 E - 0 4 0 . 8 1 0 6 1 F - 0 5 

FS P . Ï O 0 P C E 01 ( l ' F V ) LMAX= 9 JMAXS 1 7 / 2 
0 1 5 3 9 9 9 F 00 0 . 7 4 1 POE 00 0 . 7 4 1 7 5 E 00 0* .51284E 00 0 . 4 7 5 3 7 E 00 0 . 7 9 6 6 6 E 00 0 . 8 3 1 7 8 E 00 0 ' . 2 3 2 3 4 E 00 0.27884E 00 0.11133E 00 
0 . 8 5 4 3 6 E - 0 1 O . 1 0 0 1 5 E - 0 1 0 . 1 U 1 5 9 C - 0 1 0 ! 4 6 6 0 3 E - 0 3 0 . 2 6 2 8 3 E - 0 3 0 . 3 7 1 5 3 F - 0 4 0 ; 2 3 4 1 3 E - 0 4 0 ' 6 0 7 0 0 F - P 6 

F= 0 . 4 0 0 0 0 E ' 0 1 ( M e \ 0 LMAXs 10 JMAXs 1 9 / 2 
0 . 5 4 3 6 C F 00 P .7347 i?S 00 0 . 7 4 4 7 2 t 00 0 ' 53964U 00 0 .5POD3E 00 0 . 8 6 4 9 4 E 00 0 . 8 2 4 0 4 E 00 0 " .36830E 00 0 . 4 2 8 2 1 E 00 0 . 3 2 3 3 6 E 00 
C . 1 7 T 0 7 E 00 О . 4 Г 4 9 1 Е - 0 1 0 . 4 5 4 0 9 F - 0 1 0 ; 2 8 1 6 1 E ~ 0 2 0 . 2 0 0 4 8 E - 0 2 0 . 3 4 8 3 2 F - 0 3 0 ' . 1 9 0 7 5 E - 0 3 0 ' 8 I O 9 3 F - 0 5 О Ц 6 9 4 1 Е - 0 4 0 . 4 6 6 2 6 E - 0 6 

Г= P . 5 0 Р 0 0 Г 01 {M F V) LnAXs 11 JMAXS 2 1 / 2 
0 . 5 5 7 E 1 F 00 P . 7 4 3 C 9 E 00 Р . 7 5 2 Ю Е 00 0* .55p98E 00 0 . 5 3 5 3 4 E 00 0 . 8 6 3 4 5 E 00 0 . 7 9 6 3 5 E 00 0 ' . 4600SE 00 0.53695E 00 0.52282E 00 
0 . 2 7 0 3 5 F 00 Г . Ю 9 4 В Е 00 0 . 1 3 6 5 4 Г 00 0 ' . 1 0 5 6 9 E - 0 1 0 . 9 2 5 8 4 E - P ? 0 L 1 6 0 0 3 F - 0 2 0 ' . 8 8 8 5 0 E - 0 3 0'59П13Е»04 П Ц 3 0 5 8 Е - 0 3 0.40648E-05 
0 . 3 6 1 3 7 E - C 5 P . 1 7 2 1 1 E - 0 6 

Fa 0 . 6 0 0 0 0 F 0 1 ( M E V ) LMAXs 12 J I 'AXs 2 3 / 2 
0 . 5 7 6 9 4 F 00 P , 7 5 4 6 2 E OP 0 . 7 5 9 7 0 E CO 0Ü58O5PE 00 0 . 5 6 7 5 5 E 00 0 . 8 4 5 8 9 E 00 0 . 7 7 6 5 1 E 00 0 ' . 5 3 1 1 4 E 00 0.61858E 00 0.62204E 00 
0 . 3 5 O 9 C E 00 0 , 215С7F 00 C .3U0C9L 00 C ! 2 8 S 3 3 E - 0 1 0 . 3 0 0 6 4 Е - 0 1 0 . 5 1 3 9 1 Е - 0 2 0 : ? 9 4 3 6 Е - Р ? 0'29385F - 0 3 0161832Р-03 0.21237Е-04 
С . 2 1 Г 0 0 Е - Р 4 С . 1 1 Р 9 4 С - 0 5 0 . 1 4 ? 5 3 Е - 0 5 0 " . 7 2 5 2 4 Е - 0 7 

F s P . 7 О О О О E 0 1 ( M T V ) LMAXs 12 JMAXs 2 3 / 2 
0 . 5 9 7 4 7 E 00 P . 7 6 5 3 4 t : CO 0 . 7 6 6 3 0 t 00 0 Ч 0 3 4 7 Е 00 0 . 5 9 4 3 О Е 00 0 . 8 3 1 6 4 Е 00 0 . 7 6 4 5 4 Е 00 0 ! 5 9 5 2 б Е 00 0 . 6 7 9 7 0 Е 00 0 . 6 6 3 1 6 Е 00 
0.44Р41Е 00 0 . 3 5 9 3 5 Е 00 0 . 4 V P 4 7 E 00 0 ' . 6 3 7 9 2 Е - р 1 0 . 7 4 9 1 5 Е-Р1 0 . 1 3 9 4 1 F - 0 1 0 1 7 8 3 3 9 Е - 0 ? 0 " 1 1 ? 4 0 F - 0 2 0 . 2 0 1 8 8 Е - 0 2 0 . 8 2 8 8 7 Е - 0 4 
0 . 9 U 9 5 E - P 4 Р . 5 9 5 4 Р Е - 0 5 0 . 6 8 9 2 5 F - 0 5 O Î 4 1 8 1 7 E - 0 6 

Ts 0 . Р OOOOE 0 1 ( M E V ) LMAXs 13 JMAXs 2 5 / 2 
0 , 6 1 7 9 3 E ОС C . 7 7 4 4 0 E 00 C . 7 7 1 7 6 E 00 0 ' . 6 2 s 8 3 E 00 0 . 6 1 8 8 4 E 00 0 . 8 2 2 2 0 E 00 0 . 7 5 7 0 5 E 00 0 ' . 6S108E 00 0 . 7 2 6 2 5 E 00 0.68553E 00 
0 . 5 C 5 5 7 E ОС 0 . 5 2 6 5 3 E CO 0 . 6 5 9 8 9 F 00 0 * 1 2 ? 2 8 E 00 0 . 1 5 3 1 9 E 00 0 . 3 3 3 8 6 E - 0 1 0 Í 1 7 9 9 9 E - 0 1 0 ' 3 5 1 2 0 E - 0 2 0.51289E-02 0.27153Б-03 
0 . 3 2 6 2 5 E - 0 3 P . 2 3 5 1 6 E - 0 4 0 . 2 5 8 1 3 E - 0 4 O r . l 8 5 1 1 E - 0 5 0 . 1 8 U 8 1 E - 0 5 0 . 1 3 8 4 9 E - 0 6 


