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Abstract

Measurement of neutron spectra in an assembly of materials utilized for the fast
reactor is recognized to be an effective means to evaluate reactor constants of the
materials and calculating procedure of the neutron transport equation which is used
in nuclear design of a reactor. The time of flight method utilizing an electron linear
accelerator as a pulsed neutron source is one of the effective methods for measuring the
fast and intermediate neutron spectra. This report describes the establishment of the
experimentation in which problems related to the realization of effective neutron colli-
mator, determination of detector efficiency, discrimination of background counts and so
on are discussed based on a comparison of experimentation and calculation, choosing
graphite as the constituent of assembly and constructing appropriate data handling code.
The experimental results agree quite well with the numerical results obtained Sy code
DTF 4-J with 25-group JAERI-FAST set and ABBN set, which indicates high reliability
of the spectrum analysis system. Application of this measuring system to other material
assembly is straightfoward.
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Rotary pump @ SLi glass scintillation counter @ Shield box for counter

Fig. 1. Experimental arrangement for measurement.
(Distances are shown in mm.)
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Fig. 3. Block diagram of electronics.
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Fig. 5. Time spectra of neutrons after penetrating
through a iron layer.
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Fig. 6. Time spectra of neutrons after penetrating
through a thin cadmium layer.

BEIBE A2 v xRT, Fig. 5 idgk
D 27.9, 740, 83.7 keV L HE, D
FHRFEZFCROND, Fi Fig 6 ik
100 eV~10 eV D{EL = 5 1 ¥ — fHik TD o
P F Iy A0S OEIBOFEIMER X
ha, BHOHEOF « v R ALES &Pk

FRAT I & OREO—A% Fig. 7 R ¢ e
T BpbREREEE T A Lo B e
RENB, g S
2.6 5 B & e
T 20m RATERMA Lichawr 4 - i o
DT D= F A F — SRR BT B o

Fig. 7. Relation between channel number
and flight time.
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Fig. 10. Neutron spectra in the graphite assembly measured by
time of flight method and calculated by DTF 4-J with
25-group JAERI-FAST set and ABBN set.
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Fig. 11. Time spectra of neutrons from a surface
of a iron assembly.
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