Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

NewSUBARU LASER COMPTON GAMMA-RAY BEAM SOURCE

*S. Miyamoto®), K. Horikawa®), D. Tonaka®), S. Amano®), S. Hashimoto®), T. Mochizuki#), T. ShizumaB),
T. Hayakawa®, D. Li©, K. Imasaki©, T. ShimaP), H. Utsunomiya®, H. Akimune®,
T. YamagataP)Y. AsanoP), H. Ohkuma®
ALaboratory of Advanced Science and Technology for Industry, University of Hyogo
1-1-2 Kouto, Kamigori-cho, Ako-gun, Hyogo, 678-1205
B)Japan Atomic Energy Agency
8-1 Umemidai, Kizu-tyo, Kyoto 619-0215
O Institute for Laser Technology
2-6 Yamadaoka, Suita, Osaka 565-0871
D)Research Center of Nuclear Physics, Osaka University
10-1 Mihogaoka, Ibaragi-shi, Osaka 567-0047
E)Konan University
8-9-1 Okamoto, Higashinada-ku, Kobe, Hyogo 658-8501
FRIKEN SPring-8 Center
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5148
G Japan Synchrotron Radiation Research Institute
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198

Abstract

Laser Compton scattering gamma-ray source is developed on BLO1 of NewSUBARU synchrotron Radiation facility.
Performances and characteristics of the gamma-ray source are studied for user applications. Present status of the source
is possible to generate 1.7 to 40 MeV gamma-ray. beam with 5 x 10° photons/s flux. Quasi-monochromatic planer or
circular polarized gamma-ray beams are also generated by using collimator.

= a2 — AL L —H—Compton >~ — AR

1. [XFC&HIC 72, 1.0GeVEIDOB AL, TopUpiEliT, BT =
PR BT K22 = o — 230 (NewSUBARU)  Hici 3¢ A F—220mAD BT TE 5, 1.5GeV
G L2l A YRR ST LT, L — B TEIEEET—NTH LD, T~ EI

Yoo ar T R UWELT v~ O SRR & FIR LV ERFFMOMET T 5, 1.5Ge VA HER I,
BT > TEBAR 0 20054F XD BT~ AN L — 505 2 T WL F IS HIR L CEfs LT

THRE— LT A CEIREB L. EMeV)r S EHMeV Do

DA RESX V0B DT T 7 A TREFEHIZTE Table 1 - Parameters of NewSUBARU ring
A -FIHTE DRI -T2, 2 A—F—ZHW»
W@ T o~ D7 T v 7 ATiE, 3x105y/F Storage energy 0.5-15GeV
(AEE = 5%) OFRAERTH D, eI E W= TopUp operation 1.0 GeV /220 mA
S B YO N o 27BN IV T STV Circumference 118.731'm
RIERCT AT T 74— E~DOEHOT=H. F RF frequency 499.955 MHz
HWrzes L LT, o~ BIEOFELE ©E— LA Harmonic number 198
FA4 DB ZED TN B2l AE/E (1.0/1.5 GeV) 0.047% 1 0.072%
Table.l =2 — AN )VEFEREY T o Emittance(1.0/1.5 GeV) 37 nmrad / 67 nmrad
A—H—%7, FHOMMEETIL, EF=x
X —1.0GeVETIX, 1.5GeVTEIE I, BT Fig. 110, == — AN VEBFR—/L (B : HPE85

FNF——TETOH~HBAANAETH D, F m. it : Fdk63m) OFEEY v I BI R —AT A
UELE AR, BLOIAN L —H « 27 b L
(LCSYH U~ —LT 4 ThD, BT

*miyamoto@]lasti.u-hyogo.ac.jp

-724-



Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

2D AR S, ERVICERINS,

Fig 2ICBLO1AJE L OEZEE 2R3, &HfEY o~
TG S T Bl 2 R v o sMANZ L — W
EREL, hORLVAOBEEI 7—, LU RAEHE
LT, BEEX 7 NN —HFE—AFEAT S,
L=, B X VRO T — (S E R
W57, Kt LThs) THiIFoN, &

E— AL OfBES~NENND, LT T A
NERBT B0, REMRHEHE (F930m_E
M) o —As7 42 (BLOIB) 2>5HeNe Ll —H %
MALT, BETIA AL RELTWS, LCSH
L= OREBPWRELBREIToT-HET. 20
HeNel —HWZT7 I A4 A F 252 LT, Hillxk
T 9, IR, To~BEREE=2—L
NG, RT—ERHELT TA A R

Do
I b > 2 VINOLCSH L —HF 0%, 1]
B IO HRIE (Nd:oBX O 2w0) &iERIH
(COL—H) D2 RmfeEE L TRY ., =EwRAHL
FAEHIZnSe 2 V2, NdL—F & B Dl 2enT
Eix, REARTOIZIEFRT, £H1L XLV 13m
DOETH B2, COL—F DS, R UMEZesr
ECTITERENPKELIARY, BTE—2 A XL
D~ F 2 T REN T L E & P B A

SPring-8
BRZINEBZDSD

1GeVEFAst
4

mamms| sz | BLOZAB BLO6 BLOSA,B

- NewSUBARU

1-1.5Gev

4
RRERFR,2,3

R EEREAYD

Fig.1. Layout of of NewSUBARU experimental hall.
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Fig.3. Photograph of present experimental hutch.
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Fig.2. Ditail of gamma-ray beamline BLO1A and planed extension experimental area.

-725-



Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

Table II. Flux and photon energy of present LCS gamma-ray source at NewSUBARU.

Parameter / Lasers Nd(w) Nd(2 w) CO,
Laser wavelength A 1064 nm 532 nm 1054 nm
Laser power (max) PL 5W 2W 10 W
Gamma-ray energy Ee= 974 MeV 6-16.7 MeV 12-33 MeV 0.6-1.7 MeV
(no collimator) Ee=1470 MeV 7.6-37.6 MeV 15-73 MeV 0.7-3.9 MeV
Yield (no collimator) Ee= 974 MeV 6000 y/s/mA/W 3000 y/s/mA/W 7200 y/s/mA/W
Gamma-ray energy  Ee= 974 MeV 15.2-16.7 MeV 30-33 MeV 1.5-1.7 MeV
(3mm¢ collimator)
Yield (3mm¢ collimator) Ee= 974 MeV 260 y/s/mA/W 130 y/s/mA/W 480 y/s/mA/W
N N 5 collimator
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Fig4. (a) Detector set up of Compton scattering
gamma ray from Pb target. (b) Scattered photon
spectrum from Pb target irradiated by 1.71 MeV

©)

gamma-ray.

Polarization

dependence

of

scattered gamma intensity. ¢ is porarization angle
respect to Ge detector direction. Measured value (e)
is in good agreement with caluculated curve
assuming 100% polarization.
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Fig.5. (a) Setup of measurements of electron and
positoron pair creation from Pb target. (b)
Measured image of electron and positron deflected
by magnet. (c) Energy spectrum was estimated
from deflection length. Peak energy was about 8
MeV.
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