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MEASUREMENT OF THE NEUTRON-INDUCED FISSION CROSS SECTION
. 2
OF 237Np RELATIVE TO 35U FROM 0.02 TO 30 MeV

ABSTRACT

Continuing our fission cross-section ratio studies at Lawrence Livermore
2 23 : ' .
Laboratory, we have measured the 37Np/ 5U fission cross-section ratio from
0.02 to 30 MeV. Using the threshold method, we obtained a value of 1.294

* 0.019 for the average cross-section ratio in the interval from 1.75 to 4.00

MeV,

"PRELIMINARY RESULTS
We measured the fission cross section of 237Np relative to that of 235U,
using ionization fission chambers at the Lawrence Livermore Laboratory's
100-MeV electron linear accelerator. The time-of-flight technique was used
to méaSure the cross-section ratio as a function of neutron energy over the
energy range from 0.001 to 30 MeV. Using the threshold method,l’2 we obtained
a value of 1.294 * 0.019 for the average cross~section ratio in the interval

from 1.75 to 4.00 MeV. We conducted the measurement at the 15.7-meter time-

of-flight station.
Figures 1-4 show and Table 1 lists our preliminary data for the 237Np/

235 . .
35U ratio from 0.02 to 30 MeV. The lines shown in Figs. 1-3 were obtained
by using files of evaluated fission cross sections. The ENDL3 evaluation is
shown in ¥ig.. 1, and the ENDF/E—IV4eva1uation is shown in Figs. 2 and 3. 1In

, 5
Figs. 3 and 4, our data are compared with the measurements of White et al.,

6 7
White and Warner, and Stein et al.
The Cross Section Evaluation Working Group (CSEWG), responsible for the
upcoming ENDF/B-V evaluations, requested this brief report. We plan a more

complete and formal presentation of this measurement.
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Fig. 1. Ratio of the 37Np to 35U fission cross sections in the energy range

from 0.1 to 30 MeV. Our preliminary work is given by +. The line denotes
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Fission cross-section ratio
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_Fig. 2. Ratio of the Np to U fission cross sections in the energy range

from 0.1 to 30 MeV. Our preliminary work is given by +. The line denotes
the 237Np/235U ratio obtained by using the ENDF/B-IV evaluated fission cross-
section [iles.



Fission cross-section ratio
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Fig. 3. Ratio of the Np to U fission cross sections in the energy range

from 0.02 to 0.9 MeV. Our preliminary work is given by +. A letter code
indicates the work of others. The line denotes the 23 Np/235U ratio obtained
by using the ENDF/B-IV evaluated fission cross-section files.
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237 235

Table 1. Fission cross-section ratio of Np to U.

Neutron Statistical Neutron Statistical
energy uncertainty energy uncertainty

(MeV) Ratio 3 (MeV) Ratio (%)
0.02215 0.0066 +18.2 0.6765 0.8829 0.9
0.02955 0.0045 23.7 0.6925 0.9194 0.9
0.04139 0.0076 11.7 0.7090 0.9616 0.8
0.05565 0.0080 11.1 0.7261 0.9577 0.9
0.06969 0.0092 9.1 0.7439 1,017 0.8
0.08980 0.0113 6.9 0.7623 1.053 0.8
0.1112 0.0120 7.4 0.7815 1.078 0.8
Nn.130N0 N.0148 5.5 0.8013 1.092 0.0
0.1540 0.0187 4.6 0.8219 1.118 0.8
0.1767 0.0226 4.9 0.8434 1.129 0.7
0.1948 0.0226 4.6 0.8656 1.153 0.7
0.2157 0.0250 4.1 0.8888 1.153 0.7
0.2402 0.0294 3.4 0.9129 1.152 0.7
0.2691 0.0389 2.7 0.9380 1.169 0.7
0.2944 0.0489 3.1 0.9642 1.154 0.7
0.3132 0.0606 2.6 0.9915 1.164 0.7
0.3340 0.0706 2.2 1.020 1.194 0.7
0.3569 0.0919 2.1 1.050 1.179 0.7
0.3822 0.1181 1.6 1.081 1.199 0.6
0.4030 0.1510 2.0 1.113 1.189 0.6
0.4178 0.1802 1.9 1.147 1.180 0.6
0.4334 0.2223 1.7 1.182 1.199 0.6
0.4500 0.2531 1.5 1.219 1.219 0.6
0.4675 0.3070 1.2 1.258 1.209 0.6
0.4861 0.3692 1.1 1.299 1.231 0.6
0.5058 0.4121 1.0 1.342 1.222 0.6
0.5267 0.4704 1.0 1.387 1.237 0.6
0.5489 0.5188 0.9 1.434 1.259 0.6
0.5726 0.5983 0.8 1.484 1.251 0.6
0.5913 0.6508 1.1 1.536 1.244 0.6
0.6044 - 0.7006 1.0 1..591 1.252 0.6
0.6178 - 0.7422 1.0 1.650 1.265 0.7
0.6318 0.7637 1.0 1.711 1.245 0.7
0.6462 0.8030 1.0 1.776 1.252 0.7
0.6611 0.8536 0.9 1.845 1.254 0.7
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Table 1 (cont.) “

Neutron Statistical Neutron Statistical
energy uncertainty energy uncertainty

(MeV) Ratio (%) (MeV) Ratio (%)
1.918 1.285 0.7 7.214 1.247 1.1
1.995 1.273 0.7 7.497 1.227 1.1
2.077 1.270 0.7 7.796 ° 1.221 1.1
2.164 1.266 0.7 8.114 -1.218 1.1
2.257 1.263 0.8 8.453 1.199 1.1
2.356 1.271 0.8 8.812 1.210 1.2
2.461 1.285 0.8 9.196 1.130 1.3
2.574 1.282 Nn.K 9.605 1.150 1.3
2.695 1.270 0.8 10.04 1.136 1.4
2.824 1.313 0.9 10.51 1.141 1.5
2.963 1.323 0.9 11.01 1.155 1.6
3.112 1.291 0.9 11.55 1.142 1.7
3.274 1.309 0.9 12.13 1.138 1.7
3.448 1.310 1.0 12.75 1.061 1.8
3.636 1.305 1.0 13.43 1.044 1.8
3.840 1.333 1.0 14.16 0.9897 1.9
4.062 1.312 1.0 14.95 0.9817 2.0
4.304 1.321 1.0 15.81 0.9908 2.1
4.568 1.309 1.0 16.74 1.047 2.2
4,857 1.284 1.0 17.77 1.025 2.3
5.093 1.309 1.3 18.89 1.057 2.5
5.259 1.348 1.3 20.12 1.041 2.7
5.434 1.357 1.3 21.48 1.004 2.8
5.618 1.415 1.3 22.98 1.006 3.0
5.812 1.413: 1.2 24,65 1.049 3.2
6.015 1.446 1.2 26.51 1.036 3.4
6.230 1.374 1.1 28.59 0.9681 3.7
6.456 1.296 1.1 30.93 1.047 3.8
6.695 1.302 1.1 33.57 1.028 4.1
6.947 1.244 1.1

8This indicates a counting error expressed as one standard deviation.
Total errors may be estimated by combining the uwwrmalization error of 1.5%
and the estimated overall systematic error of 1% with the counting errors

in the table.
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