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Design and Simulation of Target Moderator Station

Neutron source: device that emits neutrons (accelerator-based neutron source, reactors &

radioisotopes neutron sources...)

Compact neutron source: proton accelerator-based pulsed neutron source with
transportable scale for neutron radiography

Cooling system

Backin .
g ollimator

Target
°Be (p, n) °B
™ Detector
. Alminium
. H3IBO3 Dm=B
== Grghie g
Borylium Metal Proton bedm Doy =1.2 Djy I
Water
L

L=5m

Neutron shieldin

L] . ‘ 50 ' . N ' ‘;ﬂ . ' ‘ 150 v
feu] l—beamma rays shielding Neutron reflector

z

Compact Neutron Source System

o

RERARFHINEESR 2011 Oct 12 15

Thermal Neutron Flux vs L/D

L/D: used for collimator design
L: distance between target and detector (fixed at 2 cm & 5 cm)

D: diameter of collimator inlet (In this design, D=B, i.e., height of moderator)
So, thermal neutron flux vs L/D — Thermal neutron flux vs B

1.0E+07 L/D=50(2m)

Flux at 2 5.4MeV 1mA

——Flux a m 5 2

1.0E+06 F Flux ot 5 m 2.2x105(n/cm?/sec)
7MeV 1mA

4.8x10%(n/cm?/sec)
1.0E+05 F

7MeV 100pA
4.8x104(n/cm?/sec)

1.0E+04 E

Flux of thermal neutron (1/cm2/mA)

KUR E-2 (L/D=100)
4x105(n/cm2/sec)@5MW
8x104(n/cm2/sec)@1MW

1.0E+03
0 50 100 150 200 250
L/D

L/D| — Thermal neutron flux received by detector}

however, for radiography application, the required minimum L/D is about 50, where flux of
thermal neutron is 2.2 x 10% n/cm?/mA (2m), and 2.15 x10° n/cm?/mA (5m)

RERARFHINEES 2011 Oct 12 16

2012/1/5



Vavayl -~ =
E—RLATILE
J0E2F: 7MeV, 100uA, H F30.7kW Q-magnet u
RFEEIR: 350kW(peak) duty 8% Eﬁg;’zf’%b’%
WERSN: BA 40kVA, BEIK:75L/min E%ﬁaﬂ,
FEFFES: 1012(n/sec)
E—LZSAY Bt FE—LSAIx1(TVHTS5T4—)
FRE Tk : 18mx4mx2.7m
HERREE  1uSv/h (B4E)

3 L 5 - YIS
Em E *?Tg 12012 JU|y’ Aug 17680 774’;|~}l 7 ;gj%g)
pili: E-7.N7N ,
/ - |
e e — @ 7‘ s
[ i i I - s
&,\/ .

el [

PHEFAA—DUTHES 2012 Jan. 05 17

RIBFEEL AT O RE

RFLEJ? <é /ﬂj\ : ;
| G’t’f‘:Jl*/-'ET —5
: / AT—3av

BINN
|

I

]

0
(=N

1. n %
N2 i

012 BEORTEFE—LSAUERTE
PHEFAA—DUT RS 2012 Jan. 05 18

2012/1/5



EIRLATIRE

JNiERER:7MeV, 100uA, Hi 510.7kW Q-magnet {1&
WERA: BA 40kVA, BEIK:75L/min
RFEER:425MHz 350kW(peak) duty 8%
hEFHRES: 1012(n/sec)

ERE ik 18mx11mx2.7m
ERRARE  1uSv/h (B4E)
EE1E:2013 Apr.

He 17650
Sy

D TMRCGAHMEF)

/

P L0 \ /
——— &=L

271

RFERx2 ‘Tj - i ) s i@]

rFa—D

/

T—T TMR (B HEF)

el [

FEFA AU HERSE 2012 Jan. 05

E—LSMY: BRHEFx1(SGOATI5T4—) AFEFx2 UDEBEL. /LR H)

oI
RHIEE

19

HB /&R 2011 2012 2013 2014 2015

BFHRMER — ——— @

AHL-THER-HE — ﬂ+ﬁ¥t—A e
RATE > | BhtEFE—LFRE
BR-AEK I
- At EiR
B—FIkET /~:|.l/|—/5|/\

!/—9752'—‘/3 /\::.L/—/El/
(B A) #‘Hﬂ By f,ﬂ]y.%n A qz'li?jg

gags  EAET

%H;ﬁé
T 5t R ﬁ —>
HaT R " HEoE £R2% pops
B FS T ! >
5574— ! i
1
INEEEL ! 2 -
I £ h— 08 =D CEi]
WRE 1
J FEE
KERFHR T
HRRE | EHST—BUE

RUEERE  ——2 —ormmdpt o s wna 2012 05

20

2012/1/5

10



RERB /N piEFIR

(& EHE)
+ 7~10.5MeV [BF 3mA (peak: 40mA)

7~10MeVDIGF#RT1M v I%ERL. Be(p,n) RIGTHIEFERE
B EEREFATE—S VIR T—Lav AR F RS- YRR T LAV EEE
BEZ10x20mMmDAR—R[ZE-BE P HEFATMREA D F ATMRE R E

-

T REE n

1013~10%(n/sec)

RFQ DTL

10000

==

IRFJATEE S KHI280kVA(HEE)

RF7> 7 :Klystrode

7MeV B&F 3mA (peak: 40mA), pw 10us~1ms

FEFAA—DUTHESR 2012

Jan. 05

21

/ R MR TR

BE)E
(ERHHEME

EEHE

s

NI FIRDFIR., B R

/l\ﬁﬁlﬁ)

AN

REKRF

NyTY—ReMH) LBl i ?;%ﬂﬂﬂ,
X T \%H&E*ﬁ |
B 1‘*412/9—
Mzt | SSARBIAA=TY l
(CFRPRRZ) m R
EL S X @

B | omal
ruin JAXA

Sk =
B—ELIL—F) fZEFH

NNERZS

UNE TR,

BNCT)

AT R |

hiEFRE

o

22

2012/1/5

11



2012/1/5

CHREHYNESITETNVELE,

PHEFAA—DUTHES 2012 Jan. 05

12



