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Abstract

Neutron beam is one of a powerful tool for a material science analysis, an industrial imaging and medical applications.
A neutron target is usually designed to generate mono-energetic beam; therefore, operators are needed to exchange the
target for specific neutron energy generation. These target exchange operation is time consuming and following an un-
preferable radiation exposure. The authors suggest preliminary design study of a variable energy neutron generation target,

in this paper.
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Figure 1: Variable energy neutron generation target (PHITS
model).
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Track Detection using [T-track] tally
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Figure 2: Variable energy neutron generation target (t=4.0
mm).

=2y MBI 2R+ &L Tl deuteron Z MW=
FILE—IT 10~60 MeV OFFHEL-, F/-. X—~ b
DORLIR DTG A A3 T= D12 B Foi il b A (%
ARE =4 mm FH24) 725N Z DR 4 cm OALE (1.6
mm 725 TNT 6.5 mm AH ) ([ZEAE 10 mm DB — L ARy
FCHRH4 53 32— ar & {To72, Figure 2 (44
WE=4 mm HY TORF I I2L—aizBidsd
R N7/ 0 N N

32 HFEFERAF AT ML

30 MeV deuteron & TRV — R 28X —4 o NI RS
LIZBE5oF o gL F— AT Ly 32— gy
fiR% Fig. 3 1”7, 49 10 MeV BREOE—7 3L
X —OHPTIIZ— TV NDES LG IZH T T Ty
ANTHEREINT D, — 7, keV FEEDO T RLX —HiH T
135 =7 OSERE DO INE LI DT Ty
AT RIRZEEINL 1.6 mm 5 4.0 mm O E &P TR
10 £, 1.6 mm 26 6.5 mm OEFAIZILH 100 288004
Do Tz BIEDBEWNGA IS X —NTRATT
DLEEDT T I ADIK TR0 T2 D,

1.00E-04
1.00E-05 D 30MeV
5 LO0E-06
5
o
& 1.00E-07
‘E et=1.6mm Neutron
o
= 1.00E-08 .' e t=4.0mm MNeutron
= F | -
é 1.00E-09 & » et=6.5mm MNeutron
.
. o ® dy
» o e,
1.00E-10
1.00E-11 &

100609 1.006-07 1.006-05 1.006-03 1.006-01 1.006+01 1.006+03
Energy [MeV]

Figure 3: Neutron energy spectrum (PHITS: 30 MeV).
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Figure 4: Neutron energy spectrum (PHITS: t=1.6 mm).
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Figure 5: Neutron energy spectrum (PHITS: t=4.0 mm).
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Figure 6: Neutron energy spectrum (PHITS: t=6.5 mm).
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Figure 7: Neutron energy spectrum (PHITS: d 10 MeV).
[Cell 1: Be target, Cell 2:Cooling water, Cell 3: Cu jacket,
Cell 5: Air]
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Figure 8: Neutron energy spectrum (PHITS: d 30 MeV).
[Cell 1: Be target, Cell 2:Cooling water, Cell 3: Cu jacket,
Cell 5: Air]
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Figure 9: Neutron energy spectrum (PHITS: d 60 MeV).
[Cell 1: Be target, Cell 2: Cooling water, Cell 3: Cu jacket,
Cell 5: Air]
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