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 Neutron radiography is conducted at
KUR E-2 port to verify the possibility of
imaging at relatively low neutron flux.

. Specification of E-2 port
<N Neutron flux: 8x10% n/cm?2/sec @ 1MW
‘\\;/ 4x105 n/cm?2/sec@5MW
L/D= 100
Beam diameter = $15cm

Ef15cmDE—LMAFONEEMND,
EEFARIFIZOE A

Imaging camera with 6LiF+ZnS(Ag)

| scintillator

Cooled CCD Camera 11 Million

N pixel(4008x2764)
,,,,, Resolution ~50pum(?)

Imaging area: 150mmx150mm

RBKERFIFRBT it -
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it FARTIRE LA A— (R RET)

Bath toy Plastic Lens
(plastic-metal 20sec @5MW
composite
sample)
1lmin at IMW
Concrete
sample
w/steel Nb sample with
reinforcement micro defects
20min@1MW Imin @ 5MW
Steel
pyramid(5c
m)
1min Practical images can be captured by 1 min
@1MW exposure in most cases at 1MW

REVKZERFIFERERAT PEFAA—D
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CT reconstruction and movie

o BEFREITCTIRG B AIRE

\Io/;)'lc:r?:yrendered mage ol ivrggugr:ifriz:?eecfor Simple movie (512x512)
CT capture 60sec x 500 CT capture a B-4 port By EMCCD 8fps at £-2 5MW
images

By using latest CCD camera with very high sensitivity,

1002x668 10 hours a small movie can be captured.

Resolution 160um

Possibility of réfatively-fow retdtron flux for practical radiography
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e KUR E—2R—HMIHEWVWTIHREINF=TVF T ST7—ERZRIVT,
AT RITTHEIEE. At Z NG TTESPCEEK, (OAKLYER
IR P E—>FSTIILIZEKYT1AKYFE)

e YILHITF

— BRI Imaged. UHARX. MISUY JARXBRE BRER. OVUNSRMEE
— CTB#ZE: FBPEIZEKAYIRDI T (SPring-8 BL- 20D T IL—T12L51M)

— A\[fR1E: V-Cat 1.5x64 Version, /A AfrE.)—arvt/\L—3ay, ZEVRIE
. R)a—LLIFYT Ay a k. L—E—{ER

Image)

V-Cat 1.5
x64

3RTERBEEER/—PC
Corei7 2.5GHz, Memory 16GB

GeForce 640GT Volume
Rendering



INR R FRICE LR E F A

BEFRIA TV (EERIG)
— MLRFIE/NE - S EEE
— AUBDER (D) —,3~4mENBE?)
TJ5AIEMEE LEpar/ Uk
— D-Diits
o FEDMFE(108~10%n/sec). BEHIEL
— D-TRIG

=
[ 8 /= - AR

o FEAEIFLEERZN1010~10)HY, A EME (T ) F0 L) DERYFKOAERE

BB FRIEIRILE— U (Be, Li)

- BIRILF—CTHEFREEZS<MDIENFRERZA. IEFDRSE

MERE (AT F U AR EE)
- A—4SybDHd
BFE EIRILEF—ERIE
— BEHHEMIDREN DG (A TFOANES)
— FESHMNEEERIZLN(101~10%n/sec)
- A—SybDFHdn

RERFZRFIPEERFT PHEFAA—D
VO EMMHES 2012 Jan

Be(p,n)
Li(p,n)

H4A4o0OrOY
A4+




1E

WD /N R R ET
R

— [FFE. BT RILX—#tBe(p,n)ZFIFH
— 7MeV. 100pAD E FAINEES % 5 A
— ERHN/NEE (B CERKRAIEE?)
— AR ZEE R EE(?)
S OE: -
— SAEEI—4 vk (Be) DEAF
e RFEMI—T VDA
o BWEGHEIZEBAUTFUADARSZIE
— BORAEDREE
s BITYIRE.E/INILRIEDINTUR
e Mesitylene Z AL\ =aEFiR
— INEEORMRERAD T YA
- BEERE#RETSAH

7MeV
BF51Fv2

BHBHLU
27 )LBOX

RANS

RIKEN Accelerator-driven compact Neutron Source
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9 Total neutron yield extrapolated from the experimental data of M.R.

Hawkesworth * ~»F T T T T T T T 1T T T =R~
Lilpn) 7 1 Be(p,n)
\ i
: 1 [ resE
X 4 | 10"2n/sec@100pA
§ i )
"E "I
o L |‘ 1 1 i 1 [T T

Fﬁﬁh‘lﬁl’qﬁhlﬂﬁ 10N ERERGY [MeV]

€ From an empirical formula* * :
Yn(Ep) = 3.42 x 10%(E, — 1.87)*" (n/uC) Yn=9.8E+9 n/uC
* M.R. Hawkesworth, Atomic Energ%&y@ik&%@ QP]'I_@LQF LA

* * C.M. Lavelle, et al, Nuclear Instruments and=siéthedsinPhysics Research A 587 (2008) 324-341



Performance and raditation shielding estimation
of RANS by PHITS code

Multi-layered shielding is designed Thermal neutron flux vs L/D Source data by .H.Gibbons(1959)
and optimized by using PHITS code. 108407 2 2X10 /s
1.0E+06 F :E:ux a:g m (5.4MEV lmA)

1 Estimated flux of
Riken-RANS

4.8x10%n/cm?/s
(7MeV 100uA)

1.0E+05

1.0E+04 £

Flux of thermal neutron (1/cm2/mA)

1.0E+03
0 50 100 150 200 250

e Sufficient neutron flux for
radiography.
Total size of TMR shielding is

i AL AL I I AL AL ILL R R R RLL R
about 1.8m cubic. Less than 25 0 E Thermal neutron
tons. b L ] flux is estimated
: E to be
7 10° . 8x10%*n/cm?/s.
g I 1 Also fast
. g 0F E neutrons can be
- Radiation dose at the ol i utilized for non-
5 | surface of target : E destructive
5 | station surface is 10° kot ool ot v vl v vl o bl B testing.
= 100 0 071040001040 "10° 10’
beIOW 1OOUSV/h Energy [MeV]

(neutron + gamma)

Neutron Spectrum at 5m from target

Based on the source data by S.Kamata (2006)

RBMREFZFEFIFREBRRT PEFAA—D
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o BIFA—4SYMIVEMZF AL TER

Target(Be)

> Blistering /
7MeV, 10 kW (1.4 mA) |
Hydrogen Damage Thermal Damage 2MeV  Beam Stop
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Reflector, neutron beamline

RETHA (5577415 LAbE TR LT

I5A N Fa—THEIRR
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