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Abstract

Generation of energy-tunable narrow-bandwidth gamma-rays via Laser Compton Scattering (LCS) is of great interest
for scientific studies and applications of “MeV” photons which interact with nuclei. We are developing technologies
relevant to generation of high-brightness LCS gamma-ray beams. One of the promising applications of such gamma-
rays is the nondestructive detection and assay of nuclides which are necessary for nuclear security and safeguards. We
summarize R&D status of LCS gamma-ray sources and overview future applications.
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Figure 1: Principle of laser Compton scattering.
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Figure 2: A schematic view of Compton gamma-ray
source utilizing an energy-recovery linac (ERL).
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Figure 3: Principle of nondestructive assay using
nuclear resonance fluorescence with mono-energetic
gamma-ray beams.

O X9 IEmEERIE ., Bl X, B IcEAS
W ENT-EWE OB T AR, T ERE
ZEEND Pu239 7‘;&@#% ZHBEL, 2D
EWE N LRI I N TWRNWT EOMR (fR
fEHiE) 2L, I IGHTE 5,

2010 X =2V T I v MBI 2 HBARDOA
) (FraFnAT—FAU ) o PHRNE
E LT, bivbiud, Wk 23 FENG 26 FEET
[L—H— -« a7 h il NDA BB O
&t w251, BEeXxa VT 2 L7 LCS H
VR BROFAE LRI U - HABRRS 2 1T o 7,
Zo7m T T AF, (HDKRME LCS BAEDTH DK
AN, Q)@ LIV OISR R AT HEHT b iE A
AREZ2ME FEOMIE GHMiHDO Y I 21— a v
iz aie) oMk &z,

KIREE LCS FAED - DML LT, KEK
O oY & a7 b ERL (¢cERL) (ZBIT 5
LCS #/AEFEB%Z1T>7-, cERL OJHE#LE, LCS B
HEE (L—V—%EEE, LCS BE—A T 1,
LCS EBR=E72 L) DR B aIT 7215, Rk 26
3 HIZ LCS FAERRAZITV, 20 MeV FE 1 E— A
& 1064 nm L — Y —OEERELIZ LY 7 keV D X
BFE RIS L2 U4S BRL & L— Y —EREE O
FAGDEIE, RO F o~ $RIR & R Uk
THHZ END, KEROKIIZ L - TKEE LCS
FEED T O TR ST LTz & Vo TI W,

i LV DN BEE A T A REHT b 1 H AT RE 72
ETFELE LT, bivbiud, EEEEEICER LT,
Figure 4 (23L& L& Z~3, HLIEEEET
L. AFH U~ BROBIER SRS I 1T D LRI
%(%mﬂquﬁ®IXW% T ORI X
o) . Rl L7vwgE (B, v b= A
B9%ﬁﬂbt AW, v b=v L 239) EEE
R TR (w1tness plate, HAWVNEL/ v T 7 *
AV) D OIEBEE O EE L TIET 5,

-81 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEOMO7

‘f-ray spectrum

shield wall 7N oA
I ‘\%”<>
NRF
)\ pml/\

sample | | |.| witness plate
o i
detectars o
e -3
\\/ N

E=Eypr

LCS pray

Figure 4: Nondestructive measurement of a specific
nuclide in a sample by collecting nuclear resonance
fluorescence gamma-ray scattered from a witness plate
placed downstream of a sample.
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