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MEASUREMENTS OF THE NEUTRON-INDUCED FISSION CROSS SECTIONS 

OF 240Pu AND 242Pu RELATIVE TO 235u 

ABSTRAC-:I; 

Our present w.ork represents a continuation of the fission-cross-section 

ratio measurements in progress at the Lawrence 

id . 1 . . 1 f h 240 I 2 35 prov e pre 1m1nary resu ts or t e Pu U 

0.02 to 30 MeV and 0.1 to 30 MeV, respectively. 

Livermore Laboratory. We 

and 
242

Pu/ 235u ratios from 

Using the threshold-cross-

section method, we normalized the ratios to the values 1.368 ± 0.030 and 

1.116 ± 0.025, respectively, from 1.75 to 4.00 MeV. 

PRELIMINARY RESULTS 

We measured fission er.ass sections of 240Pu and 242Pu relative to the 

fission cross section of 235u by using ionization fission chambers at the 

Lawrence Livermore Laboratory's 100-MeV electron linear accelerator. The 

time-of-flight technique ·was used to measure these cross-section ratios as 

functions of neutron energy over the energy range 0.001 to 30 MeV. Results 

are pres~nted from 0.02 to 30 MeV for the 240~u; 235u ratio and from 0.1 to 

30 MeV for the 242Pu/ 235u ratio. Using the threshold-cross-section method, 

we normalized the ratios to the values 1.368 ± 0.030 and 1.116 ± 0.025, 

respectively, from 1.75 to 4.00 MeV. 
. 240 

To reduce the effect of spontaneous fission backgrounds from the Pu 
242 and Pu samples, we conducted the measurements at the 15.8-m time-of-flight 

1-5 
station, instead of the usual 34.3-m station. Various reports provide 

details of our experimental setup and procedures. 

Figures 1 and 2 show and Table 1 lists our preliminary data for the 
240Pu/ 235u ratio. The line shown in these figures was obtained using files 

of evaluated fission cross sections from ENDF/B-IV.
6 

Figures 3 and 4 show 

and Table 2 lists our preliminary data for the 
242

Pu/
235u ratio. Figure 

captions and table footnotes discuss experimental errors. 

The Cross Section Evaluation Working Group, responsible for the upcoming 

ENDF/B-V evaluations, requested this brief report. We plan a more complete 

and formal disclosure of our work. 
,...-----NOTICE-------, 

This report was prepared as an account of work 
sponsored by the United States Government. Neither 
the United States nor the United States Energy 
Rc~arch and Development Administration, nor any of 
thcu employees, nor !~Y Qf th(ir contractors. 
subcontractors, or their employees, makes any 
warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness 
or usefulness of any information, apparatus, producl or 
process disclosed, or represents that its use would not 
lnf'rtngc: privately owned rights. 
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Table 1. Fission-cross-section 
ratio of 240pu to 235u. 

Low energya Center energy Ra_tio Err orb 
(MeV) (MeV) (%) 

3.0052E+Ol 
2,7807E+Ol 2.8896E+OI 1. 055 3.99 
2.5807[+01 2. 6779E+O 1· 1. 087 3.77 
2.4018E+OI 2.4888E+OI 1. 062 3.58 
2. 24!1E+O1 2.3193E+Ol I. 136 :S. 3 I 
2.0961E+Ol 2. 1667E+OI I. 12? 3. 14 
l .9649E+Ol 2. 0289E + O·l I. 178 2.90 
l.8457E+Ol l .9039E+Ol l. l 35 2.,74 
1:7372E+OI I.7902E+Ol I. 120 2.58 
1 . 6380E+O 1 I .6865E+OI I. I 08 2.43 
I. 5472E+O I 1.59161'..+0! I . Jl12 2.28 
I .4638E+OI I .5046E+O! I. 150 2. 16 
I .3870E+OI I . 424f,[+0 I · I. 087 2. I 0 
l .3161E+Ol 1.3508[+01 I. I 16 2,04 
I . 2505E + 0 l . I. 2827E+O I ! . 17'1 I .95 
I. I 098E+O I I . 2 I 96E+O I i .260 I . 8L1 
J.1334E+Ol I .16IOE+OI I. 234 I. 77 .. 
I .0809E+Ol I. 1067E+OI I. 264 I .68 
I .0320E+Ol I. 0560E+O i I. 305 I .58 
9.8640E+OO 1. 0088E+O I I. 308 1 .51 
9.4375E+OO 9.6472E+OO I. 260 I .t1 11 

9.0382E+OO 9.2346E+OO i .284 I. 35 
8.6638E+OO 8.8480E+Oo· I. 274 I .29 
8.3124E+OO 8.4854E+OO I. 294 ! .23 
7.9819E+OO 8.:446E+OO I. 30 I I. 18 
7.6709E+OO 7.8241[+00 I .281 I. 16 
7.3778E+OO 7.5222E+OO I. 302 I. 15 
7. I 0 I 2E+OO 7.2375[+00 1. 317 1. 14 
G.8399E+OO 6.9607Et00 ! . 30 11 1. l 11 

6.5929E+OO 6.714-iE+OO I . 32<:~ I. l 6 . 6.3590E+OO 6. 117 113E+OO l. 31 I I .21 
6.1374E+OO 6.2467E+OO I. 389 I. 24 
5.9272E+OO 6.0309E+OO I. 451 I .28 
5.7277E+OO 5.8262E+OO. I. 407 I. 33 
5.3578E+OO 5.5381E+OO I. 4QO I. 09 
5.0226E+OO · 5 . I 86 I E + 0 0 I .424 I. I I 
1t.7181E-.OO 4.8668E+OO I. 387 I. 13 
4.4405E+OO 4.5761E+OO 1. 393 I. 13 
4.1867[+00 4.3108E+OO I. 40 I I. 13 
3.9542E+OO 4.0680E+OO I. 391 I. 13 
3.7405E+OG 3.8451E+OO l .424 I. I I 
3.5437E+OO 3.6401E+OO I. 392 I. I I 
3.3621E+OO 3.451 IE+OO I. 379 1. I 0 
3.1941E+OO 3.2765(+00 I. 393 I. 08 
3.0384E+OO 3. I I 48E+OO I . 4 14 1. 05 
2.8938E+OO 2.9648E+OO 1. 372 I. 03 
2.7594F:+OO 2.B?54F.+OO 1. 370 i. 0 l 
2.6341E+OO 2.6956E+OO I. 383 0.96 
2.5171E+OO 2.5746E+OO I. 335 0.92 
2.407ElE+OO 2.4616E+OO I. 347 0.89 
2.3055E+OO 2.3558E+OO 1. 324 0.88 
2.2095(+00 2.2567E+OO I. 342 0.84 
2.1195E+OO 2.1638E+OO I. 317 0.81 
2.0348E+OO 2.0765E+oo I. 361 0.81 
I. 9551 E+OO I . 9944F:+OO 1. 344 0.78 
1. 8800E+OO I .9170E+OO I .291 0.76 
1. 8092E+OO I .8441E+OO I. 313 0.73 
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Table 1 (continued) 

Low energya Center energy Ratio Errorb 
"(MeV) (MeV) (%) 

I. 7423E+OO I .7753E+OO I. 303 0.75 
J.6790E+OO I .7102E+OO I. 300 0.75 
! .6191E+Ob l.6487E+OO I .270 0.73 
l .5624E+OO l .5904E+o·o l. 316 0.71 
! .5086E+OO l. 5352E+OO I. 278 0.70 
I .4576E+OO l .4828E+OO I .261 0.70 

. l .4091E+OCi l .4330E+OO ·I .273 0.70 
I. 3629E+OO l .3857E+OO I. 274 0. 70 

.l.3!90E+Oo· l .3407E+OO I .26\ 0.67 
1.2772[+00 l.2979E+OO I. 262 0.65 
l .2374E+OO I .2571E+OO I .2811 0.64 
l.J994E+UU l .2181E+OO I .266 0.63 
l.1631E+OO l.IBIOE+OO I. 269 0.63 
I . l 284E+OO l. I 456E+OO I .285 0.64 
l .0953E+OO I .I 117E+OO I. 292 0.63 
I. 0636E+OO I. 0793E+OO l .277 0.61 
I. 0332E+OO I .0483E+OO I. 244 0.62 
I .0042E+OO I .0!86E+OO ! .261 0.63 
9.7634E-Ol 9.9012E-Ol 1 .. 23ti 0.64 
9.4963E-Ol 9.6285E-Ol i. 231 0.64 
9.2401E-Ol 9.3669E-Ol I .241 0. G4 
8.9941E-01 9. l l 58E-O I I. 230 0.65 
8.7578E-01 8. 874'1E-O I l. ! 97 0.67 
8.5306E-Ol 8.6431E-Cl I. l'rB 0.70 
8.3123E-OI 8.4204E-01 I . I l+9 J.73 
8. I 022E-O I '•8.2062E-OI l. 047 0.76 
7.8999E-OI 0.0001£:-01 l. 054 0.76 
7.7052E-01 7.8016E-01 I. 014 0.76 
7.5175E-Ol 7.6105E-OI 0.949 0.78 
7.3367E-Ol 7.4263E-Oi 0. 92::; 0.80 
7. I 6?:>F - 0 1 7.2487E-Ol 0.865 0.85 
6.9940E-:OI 7.0774E-o; 0.863 0.86 
6.8316E-OI 6.9121E-Oi 0.810 0.87 
6.6748E-Ol 6.7525E-OI 0.805 0.88 
6.5233E-Ol · 6. 5984E-. I 0.795 0.91 
6.3770E-OI 6.4495E-01 0.744 0.97 
6.2355E-Ol 6. 3056F.-·O I 0.693 I. 03 
6.0986E-01 6.1665E-01 0.663 I. 07 
5.9663E-Ul 6.0319E-01 0.656 i. 07 
5.8382E-Ol 5.9017E-Ol 0.624 ! . 08 
5.7141E-OI 5.7756E-OI L).574 ! . 12 
5.5940E-Ol 5.6536E-01 0.551 I. lb 
5.4776E-01 5.5354E-OI 0.536 I. 18 
5.3649E-OI 5.4208E-OI 0.475 I .26 
5.2555E-01 5.3098E-OI 0. 1-i19 I . •t I 
5.1495E:-Ol 5.2021E-01 0.433" I. 37 
5.0467E-01 5.0977E-Ol 0.407 I. 33 
4.9469E:-01 4.9964E-01 0. 370 I. 39 
4.8500E-01 4.8981E-01 0.329 I. 48 
4.7560E-OI 4.8027E-01 0.310 I. 57 
4.6647E-OI 4.7100E-OI 0.286 I. 68 
4.5759E-01 4.6200E-OI 0.277 I. 77 
4.4897E-Ol 4.5325E-OI 0.244 I. 93 
4.4059E-OI 4.4475E-01 0.238 2.02 
4.2452E-OI 4.3245E-OI 0.213 I. 75 
4.0931E-OI 4.ltiC!IE.-UI 0. I 93 I. 83 
3.9491E-Ol 4.0202E-Ol 0. 169 I. 90 
3.8125E-01 3.8799E-OI 0. 154 2.05 
3.6829E-OI 3.7469E-01 0. 144 2. 17 
3.5598E-OI 3.6206E-OI 0. 145 2.27 
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Table 1 (continued) 

·1ow energya Center energy Ratio Err orb 
(MeV) (MeV) (%) 

3.4428E-01 3.5006E-OI 0. 136 2.31 
3.3314E-01 3.3864E-OI 0. 133 2.25 
3. 2254E--O 1 3.2778E-Ol 0. 123 2.37 
3. 1243E-01 3.1743E-01 0. 118 2.56 
3.0280E-Ol 3.0756E-Ol 0. 105 2.84 
2.9360E-01 2.9814E-01 0. 106 2.98 
2.8481E-01 2.8915E-Ol 0. I 09 3.08 
2.7641E-01 2.8057E-Ol 0. 104 3.?.9 
2.6838E-01 2.7235E-Ol 0. I 03 3.38 
2.6070E-Ol 2.6450E-OI 0.088 3,69 
2.5334E.-01 2.5698E-Ol 0.083 3.78 
2.4628E-Ol 2.4977E-OI 0.084 3.84 
2.3952E-Oi 2.4287E-Ol 0.070 4.40 
2.3303E-OI 2. 362'-+E-0 I 0.065 4.82 
2.268JE-Ol 2.2989E-01 0.069 4.72 
2.2082E-Ql 2 . 2 37~-:H:. -ll l U.019 4.!J) 
2.J508E·-Ol 2.1792E-Ol 0.081 4.29 
2.0955E-Ol 2.1229E-Ol 0 ·. 072 't. 87 
2.0423E-Ol 2.0687E-Ol 0.071 4.89 
J .9912E-01 2.0J65E-01 0.059 5.38 
I. 94 I 9E-0 I I. 9663E-O I 0.057 5.57 
l . 8945E-O l I .9180E-Ol 0.063 5.46 
I. 8487E-O 1 I .8714E-Ol 0.059 5.86 
J.8046E-OI l. 8265E-O l 0.058 6.08 
I. 7621E-01 I. 7832E-O l 0.056 6.30 
1.7210[-01 1. 7414E-01 0.054 6.65 
l .6814E-Ol J.7010E-OI 0.060 6.61 
I .6431E-01 I . 6621 E-0 I 0.064 6.41 
J .6061[-01 I. S245E-O I 0.061 6.82 
l .5704E·-OI I. 5881 E-0 I 0.044 8.90 
l. 5358E-O I l. 5529E-O ! 0.047 8.57 
J.5024E-01 I . 5 J 89E-O I 0.053 8.45 
l.4700E-01 J .4860[-01 0.039 10.62 
J .4387E-OI 1 .4542E-01 0.049 9.06 
1. 3789E-O I I .4083E-Ol 0.052 6.62 
l .3229E-Ol ! .3505E-01 0.061 ':i.83 
l .270JE-Ol I. 2961 E-0 I 0.052 5.80 
I. 2205E-O I l .2449E:-Ol 0. 0'+9 7.57 
l .1737E-01 I. J 968E-O 1 0.033 10.95 
1. l 296E-O I I . 151 3E-O i 0.04! 10.04 
1 .0879E-01 I .1084E-Ol 0.043 9.39 
J .0484E-·01 1 .0679E-01 0.048 9.28 
1. 011 IE ·O I 1.0295[-01 0.035 12.63 
9.7574E-02 9.9319E-02 0.022 20.87 
9.4219E-02 9.5875E-02 0.026 19.51 
9.1035E-02 9. i:?607E-02 0.040 13.86 
8. 80 1 OE--02 8. ')503[·-02 0.070 9.35 
8.5132E-02 8.6553E-02 0.060 10.29 
8.2394E-02 8.3746E-02 0.060 10.04 
7.9786E-02 8.1074E-02 0.058 11. 08 
7.4927E-02 7. "l299E-02 0.036 14.99 
7 .. 0500E-02 7.2663E-02. 0.043 9.75 
6.6453E-02 6. 8431 E-0.2 Ci.058 8. I 0 
6. 2745E-02· 6.4559E-02 0.047 "9.41 
5.9'.139E-02 6. 1 006E-02 0.037 I I. 54 
5.6203E-02 5.7739E-02 0.033 14. I I 
5.3309E-02 5.4728E-02 0.027 17.40 
5.0633E-02 5.1946E-02 0.018 27.79 
4.8l;i4E-02 4.9370E-02 0.024 30.00 
4.5852E-02 't.6982E-02 0.060 12. 14 
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Table 1 (continued) 

-Low energya Center energy Ratio Errorb 
(MeV) (MeV) (%) 

4.3712E-02 4.4763E-02 0:057 12.21 
4.171BE-02 4 . 2698E -· 02 0.045 I"/. 88 
3.9857E-02 4. 0772F.-·02 0.069 10.71 
3.Bl 19E-1J2 ;3. 8973<::-02 0.057 11. 45 
3.6491E-02 3.7291E-02 0.030 23. ! 4 
3.4966E-02 3.5716E-02 0.067 13.03 
3.218BE-02 3.3534[ .. 02 0.078 8.34 
2.9729E-02 3.0922E-02 0.032 16.87 
2.7542E-02 2.8604E-02 0.028 21. 12 
2.5587E-02 2.6537E-02 0.037 23.00 
2.3833E-02 2.4686E-02 0.027· 24 .. 93 
2.2253E-02 2.3023E-02 0.020 32.74 
2.0826E-D2 2. 1522E-02 0.032 22.38 
I .9531E-02 2.0163E-02 0 .. 08t1 10.55 
I. 8354E-02 I. 8929E-02 0.027 28.51 
I . 72BOE-02 I .7805E-02 C.027 30.87 
1.6297E-02 f.6-n8E-02 0. Qt+t; 22.94 

aLower bound of energy interval. 

bThi~ indicates a counting error expressed as a 
standard deviation. Total errors may be estimated 
by combining the normalization error of 2.19% and 
the estimated overall systematic error of 0.75% 
with the counting errors in the table. 
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Table 2. Fission cross-section 
ratio of 242pu to 235u. 

Low energya Center energy RatiO Errorb 
(MeV) (MeV) (%) 

2.9529E+Ol 
2.7338E+Ol 2.8401E+Ol 0.942 3.73 
2. 5~WiF.+O 1 2.632:4[+01 0.942 3.45 

. 2. 3636E + 0 1 2.44E7E+OI 0.955 3.25 
2.2064E+Ol 2.2830E+Ol 0.991 3.06 
2.0646[+01 2.1337E+Ol 1. 010 2.88 
l .9361E+Ol. I. 9987E+O 1 1. 009 2.71 
l .8f93E+Ol I .8763E+OI 1. 044 2.53 
1 .7129E+O: l . 764~lE+O I 0.991 2 .. 39 
I. 6 l 56E+G I 1 .663C.'E+OI ! . 016 2.22 
1. 5265[+0 I 1.5701[+0.l 0.984 2. 13 
l.4446E+OJ l .4847E+OI 0.963 2.05 
I .3691E+OI 1.40611:.:+0I 0.969 l. 97 
I. 2995E+O I l .3336E+OI 0.974 I. 92 
I. 2350E+O 1 I. 2666[+0 l 0. 997. I .Bf:i 
I .1753E+Ol I .2046E+CI I. 068 l. 75 
I. I l 98E+O I J .1471E+OI I. 07G I .69 
I .0682E+OI l .0936E+Ol l. 092 I. 60 
l .0201E+OJ 1.0437[+01 l. 082 l. 53 
9.7518[+00 9. 9726[·1 00 l. 056 l. 44 
9.3318[+00 9.5383E+OO l. 096 l. 36 
8.9385E+OO 9.1319E+OO l . l OC1 l. 29 
8.5696E+OO 8.7511[+00 1. 075 i .22 
8.2232E+OO 8.3937[+00 I. 089 ! . 17 
7.8975E+OO 8.0579E+OO I. I 06 I. 12 
7.5908E+OO 7.7419E+OO I. I 19 I. 10 
7.3017[+00 7. 4't42E+OO l. I 05 I. 10 
7.0289E+OO 7. 1634[ I 00 I. 154 I. 07 
6.7712E+OO 6.8982E+OO l. 184 ! . 07 
6.5274[+00 6. 6'176E+OO I .205 I. 09 
6.2966F+OO 6.4104E+OO I. 230 I. 14 
6.0778E+OO 6.1857[+00 I .229 I.! 7 
5.8703E+OO 5.9727E+OO I. 248 1. 22 
5.6733E+OO 5.7705E+OO I .265 I .28 
5.48GOE+OO 5.5785E+OO I .232 l. 32 
5.3079E+OO 5.3959E+OO I. 175 l. 35 
5. i 384E+OO 5.2221E+OO I. 163 I. 36 
4.9769E+OO 5.0567[+00 I. 148 I. 38 
4.6759E+OO 4.8229E+OO 1 . 1 00 1. 02 
4.4015E+OO 4.5356[+00 I. 117 1. 02 
4. l 506E+OO 4.2733E+OO I. 138 1. 03 
3.9206[+00 4.0331E+OO I. 1 14 1. 03 
3.7083E+OO 3.8!27F.+OO I. 122 I . O l 
3.5146E+OO 3.6099E+OO I. i 37 0.99 
3.3348[+00 3.4229E+OO 1. I 19 0.98 
3 .. l 686E+OO 3.?~0IE+OO I. 116 () . 9'! 
3.0145[+00 3.0901E+OO I. 123 0.95 
2.8714E+GO 2.9416E+OO I. 117 0.!=!2 
2.7382E+OO 2.8036t:+OO I. 113 0.90 
2.6141E+OC 2.6751E+OO I. 127 0.86 
2.4983E+OO 2.5552E+OO I. I 19 0.84 
2.3900[+00 2. 4432E+·oo 1 . 097 0.81 
2.2886E+OO .2-.3385E+OO 1. 106 0.79 
2. I 935E+OO 2.2403F+OO i . 095 0.76 
2.1043E+OO 2.1482E+OO 1. ! 01 U.74 
2.0204[+00 2.0617[+00 I. 097 0.72 
1.9414[+00 1. 98J3E+OO I. 119 0.70 
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Table 2 (continued) 

Low energya Center energy Ratio Errorb 
(MeV) (MeV) (%) 

l. 8670E+OO l. 9036E+UO l. 115 0.67 
l . 7967E+OO l .8313E+QO I. 116 0 .. 65 
1. 7304E+OO l.7531E+OO I. 112 0.68 
1.6677[+00 I . 6886f +00 1. 127 0.67 
i.6083E+OO 1 .6376E+OO I. 10 I 0.64 
l .5520E+OO 1 .5798E+OO 1. 100 0.63 
1 .4987E+OO 1 . 5250E+OO I. 128 0.62 
I . 4480E+OO I. 4730E+OO I. 121 ·o. 62 
1. 3999E+OO 1 . 4237E+OO ! . 123 0.62 
1 .3541E+OO I .3767E+OO I. 12~ 0.62 
I .3106E+OO I .3321E+OO l. 141 0.60 
l .2691E+OO I . 2896E +00 I. 168 0.62 
l . 2296E+OO I .2491E+OO I. 195 0.61 
l . 1918[+00 1 .2105E+OO I .. ~O 1 0.59 
I. l558E+OO I. I 73GE+OO I . 242 0.59 
l.1214E+OO I . I 30'-t[ I 00 I. 260 0.58 
I . 0885E +00 l. I 048E+OO I. 260 0.55 
1.0571[+00 I .0726E+OO I .272 0.55 
I .0270[+00 I .0419E+OO I. 220 0.57 
9.9812E-Ol I .0124E+OO I. 187 0.59 
9.7047E-OI 9 . 84 I 5E - 0 I . I. 166 0.58 
9. 4396E-·O I 9.5708E-01 I. 139 0.59 
9.1852E-01 .9.3111E-OI I. 082 0.61 
8.9409E-OI 9.0618E-OI I. 031 0.62 
8.7063E-Ol 8.8224E-01 l. 030 0.64 
8.4808E-OI 8.5924[-01 0.923 0.69 
8.2639E-Ol 8.3713[-01 0.919 0.72 
8.0553E-OI 8. l586E-OI 0.812 0.77 
7.8544E-OI 7.9539E-01 0.800 0.75 
7.6610E-01 7.7568E-OI 0.730 0.78 
7.474GE-OI 7. 5670E--0 I 0.707 0.81 
7.2950E-OI 7.3840E-OI 0.631 0. 87 
7. I 218E-O I 7.2076E-01 0.569 0.92 
6.9546E-OI 7.0374E-OI 0.549 0.93 
6.7933E-OI 6.8733E-01 0.542 0.94 
G.G375E-Ol 6.7147[· 01 0. •1Q•-t 0.99 
6 . 'I 8 7 1 E - 0 1 6.5617E-01 0.448 1. 07 
6.34I7E-OI 6.4137E-OI . 0.433 I. 13 
6.201 IE-Ol 6.2708E-Ol 0.447 I. 15 
6.0651E-Ol 6. 1325E-OI 0.380 I. 25 
5.9336E-Ol 5.9988E-Ol 0.366 I .25 
5.8063E-Ol 5.8694E-01 0.340 I .29 
5.6831E-OI 5.7442E-Ol 0.320 I. 35 
5.5637E-Ol 5.6229E-OI 0.281 I. 44 
5.4481E-01 5.5055E-OI 0.292 I. 40 
5.3360E-OI 5.3916E-Ol 0.269 l. 53 
5.2274E-OI 5.281.'3E-01 0.225 l. 75 
5. 1220E-Ol 5.1743E-OI 0.224 I. 67 
5.0198E-OI 5.0706E-01 0.214 I. 62 
4.9207E-01 4.9699E-Ol 0. 187 ! . 74 
4.8244[-01 4.8722E-01 0. 173 I .86 
4.7309E-Ol 4.7773E-Ol 0. 182 l. 87 
4.6402E-01 4.6852E-OI 0. 172 l. 97 
4.5520E-OI 4.5958E-OI 0. l 54 2. 15 
4.4663E-01 4.5088E-OI n. 130 2.46 
4.3830E-01 4.4244E-OI 0. 124 2.61 
4.3020E-01 4.3422E-OI 0. I 03 2.99 
4.2232E-01 4.2624E-Ol 0. I 07 2. ~39 
4.1466E-Ol 4.1847E-01 0. 122 2.81 
4.0721E-01 4.1091E-01 0. 116 2.E'7 
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Table 2 (continued) 

Low energy a Center energy Ratio Errorb 
(MeV) (MeV) (%) 

---·---·-··· ·--. ···--· .. -· ·-·-

3.9995E-Ol 4.0356E-Ol 0.096 3. 15 
3. 9289E - 0 I · 3.9640E-Ol 0. I 0 I 3.06 
3.860IE-Ol 3.8943E-OI 0. l 02 3. l 4 
3.793IE-Ol 3. 826;-+E-O I U.ULI7 3. LtS°J 
3.6643E-Ol 3.7279E-Dl G.078 2.71 
3.5419E-Ol 3.6023E-Ol 0.077 ;::>.98 
3.4255E-OI 3.4830E-01 0.073 :3. 09 
3.3148E-Ol 3.3695E-OI 0.072 2.88 
3.2094F::-OI 3.2614l·-01 0.067 3. I! 

.3. 1089E-01 3. l 585E-O l 0.061 ~;. 50 
2.9216E-OI 3.0130E-OI 0.050 2.95 
2.7507E-Ol 2.8342E-OI 0.054 3. I 1 
2.5944E-OI 2.6708E-Ol 0.044 3.68 
2.4510E-OI 2.52!2E-OI 0.042 3.75 
2.3192:-01 2.3838E-Ol 0.034 4.63 
2.0857E-OI 2. l 978E-O I 0.026 Lt. i 8 
1 .8857E-01 l. 9819E-O I 0.027 4.3l 
!.713IE-Ol ! .7963E-OI 0.021 ~). 78 
I .4322E-OI I . 5632E -0 I 0.015 6.82 
! .215!E-01 I . 3 l 69E-0 I 0.013 8. 90. 
I .0439E-Ol I .1246E-OI 0. 0 I 1 13.59 

a . . 
Lower bound of energy interval. 

bTh" . d" . d is. in icates a counting error expresse as a 
standard deviation. Total errors may be estimated 
by combining the normalization error of 2.24% and 
the estimated overall systematic error of 0.50% 
with the counting errors in the table. 
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Fig. 1. Ratio of the 240Pu to 235u fission cross sections in the energy 
range 0.1 to 30 MeV. Our preljminary work is given by+. The 
statistical error bars, representing one standard deviation, are 
shown for each point. The line denotes the 240pu to Z35u ratio 
obtained using the ENDF/B-IV evaluated fission-cross-section files. 
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0.02 to 0.5 MeV. Our preliminary work is given by+. The statis­
tical error bars, representing one sta~~5rd deviation, are shown ·. 
for each point. The line denotes the Pu to 235u ratio obtained 
using the ENDF/B-IV evaluated fission-cross~section files. 
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