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Measurement of Fast Neutron Induced

Fission Cross Section of Minor-Actinide

Naohiro Hirakawa®*

Abstract

In fuel cycles with recycled actinide, core characteristics are largely influenced by minor actinide
(MA: Np,Am,Cm). Accurate nuclear data of MA such as fission cross section are required to estimate the
effect of MA with high accuracy.

In this study, fast neutron induced fission cross section of MA is measured using Dynamitron
accelerator in Tohoku University. The followings were performed in this fiscal year; (1) Research of nuclear
data of MA, (2) Sample preparation and sample mass assay, (3) Investigation of neutron sources with the
energy of several 10 keV, (4) Preliminary measurement of fission cross section using Dynamitron
accelerator.

As the result, four ®"Np samples were prepared and the sample mass were measured using alpha-
spectrometry with the accuracy of 1.2%. Then, it was confirmed that a ﬂeutron source via TLi(é,n)7Be
reaction using a Li-thick target is suitable for measuring fission cross section of MA in the energy region
of several 10 keV. Furthermore, it was verified by the preliminary measurement that the measurement of

fission cross section of MA is available using a fission chamber and electronics developed in this study.

Work was performed by Tohoku University under contract with Power Reactor and
Nuclear Fuel Development Corporation( Japan Nuclear Cycle Development Institute)

JNC Liaison: core Physics Research Section, Advanced Technology Division
( Reactor Physics Research Group, System Engineering Technology Division)

* Department of Quantum Science and Energy, Faculty of Engineering, Tohoku university
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Table 3.2.1 Result of alpha-spectrometry for Np-237 samples

Sample | Run Counting Activity Mass Error

No. No. Rate (cps) (Bg) (pg) (%)

6 1 1.554 7.14E+3 274 0.28

6 2 1.547 7.11E+3 272 0.20

8 I 6.077 2.79E+4 1070 0.44

9 1 5910 2.72E+4 1041 0.44

11 1 5.879 2.70E+4 1036 0.15




JNG TJ9400 2000-013

NpEUE A A ST MR (1E B)

N p IHEE B &

- dry-up
sl —1 - 0.5M NH,OH-HCI-0.1M HCl 3ml
- dry-up
- 9M HCI-0.1M HNO, 15mi
(A) B) (B) ey © (© D
| | l ] | [
DIAION SA#100 (mesh100-200)
Column ¢ 9mm x L80mm (5mil)
CHG-1|CHG-2{ |Pu-f#1|Pu-f#2 . #2 | #3 U-f
FP-Fraction Pu-Fraction Np-Fraction U-Fraction
RDA T A~

Fig.3.2.1 Flow chart of ion-exchange separation of Np-237 (1/2)
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Fig.3.2.2 Flow chart of ion-exchange separation of Np-237 (2/2)
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Table 3.4.1 Np and U samples used in this experiment

ZJTNP ZJSU
Nuclide | Atomic Total Nuclide Atomic Total
Fraction number of Fraction number of
atoms atoms
Np-237 100% U235 92.649%
Pu-238 | [90ppm U234 0.774%
3.984E+17 12.10E+17
- - U238 6.308%
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Table 3.4.2 Preliminary result of fission cross section ratio

Counts Corrected Cross
Counts* Section
Ratio
Np Fore 609 755.2
Back 279 346.0
0.0103
U Fore 68225 76412
error 8% **
Back 42190 47252

(*) Correction factor : 24% for *'Np and 12% for **U

(**) Statistical error only

d) P'NpiE ST HUTEE

Table3.4.312{d, ™UMTHT & L THEMaxwell I A =~ Mv-Ti’Jm,# BT T AL D it
2.2barn (JENDL-32) %fBH#E& L7:& & DY NpOWER R LT W5,

UNpOBEBII IO I ANF—FEE TIHIZIZEEATH A DS, BF—5 T4
77 DD LEA, 108 L 100ke VO UTHEE L LB TAI ENLTEETS
%o JENDL-3.272 & UNIZENDF/B-VID{E % Table3 4312/R L T b, Z 2 TOFHibY
R RIZIENDL3 2D R THT AR TH A E0vhh b,
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Table 3.4.3 Preliminary result of fission cross section of Np-237

Cross Section (barn)
Present Result 0.022 (error 8%)*
10 keV 100 keV
JENDL3.2 0.022 0.031
ENDF/B-VI 0.008 0.015

(*) Statistical error only

— 28 — ‘
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Fig.3.4.1 Experimental setup and electronics
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