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Laser Compton Scattering Gamma-ray Source

　レーザー光子を相対論的電子で散乱することで発生す
る、高エネルギーガンマ線源。
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Laser Compton Scattering Gamma-ray Source
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Laser Compton Scattering Gamma-ray Source
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Laser Compton Scattering Gamma-ray Source
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Laser Compton Scattering Gamma-ray Source

Ee=γm0c2
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1/γ

Laser Compton Scattering Gamma-ray Source
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γ : Lorentz factor
γ=2000 for Ee=1 GeV
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Eγ =
4ELγ
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Photon energy of laser Compton gamma-ray
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Gamma-ray absorption coefficient　ex: Au

光電効果 Compton 電子対/核反応

10



NewSUBARU Laser Compton Gamma-ray Source and Study on Photo-nuclear Reaction
2009.7.27-29 Japan Forum of Nuclear Astrophysics

Outline

1.NewSUBARU放射光施設におけるガンマ線源
　　ガンマ線フラックスと強度分布
　　1.7MeVガンマ線の偏極度計測

2.光核反応などの利用
　　中性子の発生分布による
　　　　　17MeVガンマ線の偏極度計測
　　17MeVガンマ線による電子対生成
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NewSUBARU Synchrotron Radiation Facility
周長 118 m
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入射 1 GeV
蓄積 1- 1.5  GeV
電流　最大　　　500mA
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NewSUBARU Gamma-ray Beam Line　BL01

45
0300

15
50

concrete

polyethylen

lead

30
0

15
0

Beam
Shutter

450

300

Lead 20t

600

30020
0

50
0

Target

450

45
0

45
0

450

γ-detector

50

n-detector

300

300

450

PLANELEVATION

Ge 
detector

NaI 
detector

neutron 
detector

Ge

Nd:YVO4
2ω

gamma-
ray 

hutch 

interior of hutch

gamma-ray 
hutch 

14



NewSUBARU Laser Compton Gamma-ray Source and Study on Photo-nuclear Reaction
2009.7.27-29 Japan Forum of Nuclear Astrophysics

Optical layout of Nd laser Compton gamma
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Optical layout of CO2 laser Compton gamma
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Gamma-ray Yield
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1.7MeVガンマ線強度分布の入射レーザー偏光方向依存性
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直線偏光ガンマ線のコンプトン散乱角度依存性
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コンプトン散乱強度測定によるガンマ線偏光度測定性
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磁性体による円偏光ガンマ線の散乱
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磁気Compton散乱強度測定によるガンマ線円偏光度測定
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中性子・
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Basic research for nuclear waste disposal
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Neutron TOF spectrometer
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Neutron TOF and gamma-ray delay
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Neutron spectra of photo nuclear reaction

600mb

500

400

300

200

100

0
Cr

os
s 

se
ct

io
n 

(m
b)

20MeV151050
Gamma-ray energy (MeV)

 197-Au (γ, n) 196-Au
         Q= -8.06 MeV

 127-I (γ, n) 126-I
         Q= -9.14 MeV

  23-Na (γ, n) 22-Na
         Q= -12.4 MeV

Cross-section of
photo-neuclear reaction
Data from IAEA
Experimental Nuclear
Reaction Data (EXFOR)

1086420
Neutron energy (MeV)

101

102

103

104

Ne
ut

ro
n 

in
te

ns
ity

 (a
.u

.)

 Au target (exp.)
 Au target (calc.)
 NaI target (exp.)

Photo-neutron spectra
Incident photon : 13-16.7 MeV

Low energy edge was trancated 
by a limitation of detector sensitivity.

Measured

Simulation

Measured

26



NewSUBARU Laser Compton Gamma-ray Source and Study on Photo-nuclear Reaction
2009.7.27-29 Japan Forum of Nuclear Astrophysics

中性子および散乱ガンマ線の偏光依存
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中性子発生分布のガンマ線偏光依存 (楕円偏光)
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Glan-Thomson Prism で透過レーザーの偏光計測

Nd:YVO4
laser

scattering
point

γ-ray

electron

mirror

Sapphier
vacuum 
window

laser

1/2
wave 
plate

Power
meter

Glan-
Thomson
prism

29



NewSUBARU Laser Compton Gamma-ray Source and Study on Photo-nuclear Reaction
2009.7.27-29 Japan Forum of Nuclear Astrophysics

透過レーザーの偏光特性：  0°入射（サファイア窓）
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透過レーザーの偏光特性： 60°入射（サファイア窓）
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透過レーザーの偏光特性： 90°入射（サファイア窓）
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透過レーザーの偏光特性：120°入射（サファイア窓）
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透過レーザーの偏光特性：150°入射（サファイア窓）
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透過レーザーの偏光特性：180°入射（サファイア窓）
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透過レーザーの偏光をモニターしながら1/4波長板で補正
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17MeVガンマ線による電子対生成
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