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Abstract

It is important to improve the accuracy of nuclear cross section for waste reprocessing and design of new reactors, but
facilities where nuclear fuel materials can be measured are limited. So, in Tokyo University, there is a plan of development
of electron linac neutron source for analyzing nuclear data. The research reactor “Yayoi” was decommissioned in Tokyo
University and by introducing this linac in the core of the reactor, measurement of nuclear fuel materials can be expected.
30 MeV X-band linac is used so this system will be compact and this enables us to introduce the system into the core of
“Yayoi.” Pulse width is short in order to measure high energy neutron with TOF method. In this research, generation of
electrons, acceleration and interaction with several kinds of target and moderator are simulated.
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Table 1: Comparison of Small Neutron Source
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Figure 1: Schematic view of new neutron source
of University of Tokyo.

IR A IVE RIS RBERT 5 T ETH S,
AWFZED BHWIX, BREET — & ORE R EoT-
DO FPETFIFIZ VD X-band T A F v 7 FHEFIRIC
I AS

o AHROMES

o N2 F o —HE DK

o H—4v FDi%E

o NV AHEA RO T2 D DOWGEM D% E
EITHZ L ThB,
2. ABRODI&EES

2.1 a7 b UHEGEL XOBRIR T O SR

B & REIRTHDH Y T4 A b id, HAMNAT
HLTWAWar7 N #EL X #RRCTHERA LT D
X-band (11.424 GHz) 30 MeV O & O %z 5 5,

20124212 4 1211.424 GHz X-band Linac T E— X001
AR E DR ZIT 572, 20113 AT AE LR
AARERICEZEENSEIR LI-%REIO TOHEER
ThH-o7,

BrHEoe —F— L HBERBEHOTF 2 —=0 7%
1TV S, Bl Y — R RF B8 ONNEZ2H 0 F
M A& FH~7=, Figure 2 13 HV=29.4kV, Gun Ejit=1.35
A FIZBITHEREETH D, 1 HEICITILIRE 5%
DELLTEY, /NT A =X —DEENREL TR
MBI L, Flo, BBEL S L W2 ERngnoT,
BTO/RT A—HF—NEE L TERIE ATRE T hiLILE
#ix(operation) |LFIHE & b B 25, 2B O EZEE 72
CTHEENINEE IR R T A= — 2 B EZ T TV D

INCHRZT b, ZE LziEiRE REiz L Twn
776

LMo T, FEFRICZORT I v # v 2B
BEREFHRIZFHET IRETIERVWE WS Z &2
5NN o T,

Kbz, BELEHOIPNEONIBE 25
A L7, FIINELEIZ20kV TH 5,

Tk Fum 1 1 Trig'd
u 1 : ]
m VA
i HY
AR ]
LTS I chi Min
B I 1 —iERmy
.................. ¥ VPR P P S cna M
CW
[E]
[P et s, i e e e .
\ rr'i‘_\q.-_’l.r"\- "
4 e S e seinioi

1 : 1
Chil| S0.0MVG EIF 20 0myoM 100ns | Al Ch3 W-00.0mV,
ChI 100myV e [Chd] FO0MY R

e (183, 20005

20 e 2003
11:28:55

12/20:815% 11422.72GHz

Figure 2: Beam intensity of RF gun.
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Figure 3: Relationship between position and disc
range in buncher.
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Figure 4: Relationship between beam current and
beam energy.
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Figure 5: Time spectrum of 10 — 100 keV neutron
among some moderator materials.
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Figure 6: Energy spectrum of neutron source.
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Table 2: Parameter of X-band Linac Neutron Source

EE— AT R L F— 30 MeV

v — 7 A 250 mA

IS FNAVIN 7! 1 psec

MR L 50 pps

mKE— AT 0.375 kW
wRE—5 > MR 1.3X10" n/s
-3 (5 m TOF) 1.1 X 10% n/cm?¥/s
7L A ME(10-100 keV) 6.6 ns

DRV F—AT L% Figure 6 127~ LT,
44 TOF ¥ A7 LD

wa2laﬁéhtiﬁﬂ7% H—ZR LTz,
FER 5 m TOF O HPETHHERIZIE 1.1 X103 n/cm?/s D
FRE DN AT 5 2 kﬁﬁﬂ%ﬂ ot

5. #E

EWEr:T — % OREFER LD 7= D X-band 7 A F
v 7 HPEF IR IR OB 21T > TV DA T
WIS L B

o NUFx—IEE

o X—F vk

o /UL AHET B — DR O 72 D O PROEE
Dkt AT o0, £70, YUWFE=E THMEF R DR
FrbEDOENTEY ZHRICEY XA FTA Ty
7 % D T2 AN T HRAEJE D AR ﬁAT%& 100
keV F TOHVET-BImFE 2 M\ TOF OFRATEEEECHI
lﬂijﬂé /7\7—573)13}\;3‘[*3“710

SHOTEE LTE, &itS iz T v — s
FEORMEEZYEHOBE LT D, ¥—F v hAT—
3 NZOWVWTIE, BMEEHE 21T 7= LT, BE 08
BHEREERE L EBEESIND, BESh-2
VIR—FR Y ME, FT a7 b UHGEL X BRIRERE
SN TWEEHES Y LV RADT T 7y M T
M IN 5, BT E—LOFER EE2IT- T, KELL
PRI E— A KD HEZEIT> TV PETH
Do

P

[1] M. Uesaka, et. al., Nuclear Instruments and Methods in
Physics Res. B 261 (2007) 867-870.

[2] H. Uetsuka, et al., JAERI-Research 95-084.

[3] H. Tsuchiya, et. al., Nuclear Instruments and Methods in
Physics A 729 (2013)338-345.

[4] K. Halbach and R. F. Holsinger, Particle Accelerators 7
(1976) 213-222.

[5] M.J. de Loos et, al. Proceedings of EPAC, Sitges, Spain, p.
1241 (1996).

[6] K. Niita, et. al. JAEA-Data/Code 2010-022 (2010).

- 928 -



