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Fig. 1. Measurement experimental system of PFNS

based on fission y tagging technique (top view).
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Fig. 2. Photo of measurement system (side view).
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Fig. 3. Block diagram of PFNS electronics system.
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Fig. 4. Positioning principle (a) and results (b) of tagging neutron beam.
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Table 1. Comparison of performance parameters of

stilbene crystal and liquid scintillator [16].
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periment and in calculation.
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4 % #H
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SRR R R 45 R 5 ENDF-BVIL1 04 2 (1)
PEAN B 4 G A3 B0, U Bk T Ry AR RE
PENS AR R AT 470, 8% 2448y iR
FRiRZBEAT TR, I S5E 500 AR RiEE T 1
XFEE, U B AR y AR IVETE PENS I & R 850 AR i
R R RERE — . KkFE RS T
PR e IR AR R IR ECE ORI, AT LIRS
JE B S TS R BB R AR R R TR
Hdh.
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Abstract

The high-accuracy nuclear datum of prompt fission neutron spectrum (PFNS) is not only an important parameter
for evaluating nuclear data, but also relevant to a more fundamental understanding of the fission process. However,
the PFNS experimental data of main actinides (uranium and plutonium) are very scarce and the existing experimental
data are in significant discrepancy. The error of some experimental data is markedly large: the relative uncertainty
value reaches above 30%. In order to clarify these discrepancies and reduce the uncertainty, more reliable and accurate
fission spectrum measurements are necessary. Most of the traditional measurements of the PFNS rely on time-of-flight
technique. In this technique the fission sample needs to be prepared in a fission chamber and the fission neutron is
identified by fission fragment. Since the particle range of fission fragment is very short, the thickness of sample is
limited. So the number of samples cannot be large and the statistic count of fission neutrons will not be great either.
Now a new technique to measure PFNS has appeared based on fission gamma multiplicity, which could be used to
discriminate fission neutron from other neutrons. The new technique is based on a physical fact: when a fission event
happens, seven-to-eight associated gamma photons are emitted while the inelastic scattering effect emits only one or two
associated gamma photons. Accordingly, the fission neutron could be discriminated from other neutrons by fission gamma
multiplicity. The principles of the new method and the realizing approach are presented in detail. The experimentally
measuring system is established. A spontaneous fission neutron source °2Cf is used to measure the PFNS in order to
validate the measuring system. The measured spectra are compared with those of ENDF/B-VII library. The PFNS of
2387 induced by D-T neutron is measured by the measuring system. The results show that the new method based on
fission gamma identification is be available in the measuring of PFNS. The identification efficiency, the total uncertainty

analysis of the new method and the suggestion for improvements in the future are also included in the paper.
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