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Electron:   Energy 1 GeV
Current 5 – 30 mA

Laser: Nd: YVO4 (1 – 5 W, 1064nm)
Nd: YAG (0.7W, 1064nm)

Pb Collimator: 20mmΦ、10mmΦ、2mmΦ
Detectors： HPGe(180cm3) ,  NaI(3”×3”)

(0°measurement )

BL1BL1--SystemSystem



Compton Backscattering
1 GeV, 1064 nm, Emax=17.6 MeV



Compton Backscattering 
FacilityCompton Backscattering Facility



Calculated overlap areas
between laser beam and electron beam and

Expected γ-ray Flux



Bremsstrahlungγ-rays
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Produced γ-Ray Energy Spectra
Collimator: 20mmΦ､10mmΦ



Energy Spectrum 
using 2mmΦ Collimator



Collimator      Energy           γ-yields
20 mm      6.6-17.6 MeV ～3×104 1/sec/mA/W
10 mm    12.4-17.6 MeV ～5×103 1/sec/mA/W
2 mm    17.3-17.6 MeV ～5×102 1/sec/mA/W

Produced γ-rays



Photon Attenuation Method



• σ：cross section (b)
ρ：density(g/cm3)
A：atomic mass
μn：

nuclear absorption
(attenuation)

coefficient(1/cm)

Cross section



• 197
79Au(100%)    20mm thick,  25mm dia.

• 181
73Ta (99.99%) 20mm thick,  25mm dia.

Measurement of Photoabsorption
Cross-section
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Measured absorption Coefficients



Cross sections obtained for 197Au



Energy spectra
for Ta-target and Blank target



Cross-sections obtained for Ta



181Ta(γ, n)180Ta



• Transmutation rate
(reaction rate)

σR：Nuclear cross section

Transmutation  
Velocity

Φ(E):Energy spectrum of 
incident γ-rays

Transmutation



Nuclear Reaction Rate



Transmutation



• Results at NewSUBARU
Ie=1 mA, PL=1 W : Produced γ-rays 

104～ 105      1/sec 
Transmutation Velocity～130 /sec

ex.  Ie=500mA PL=1MW   V=～5×1010 1/sec
( 1000MW reactor  High level waste  

1017 /sec)

Transmutation



σ（θ,0°):
Yield for the elastically 
scattered photons in the 
plane parallel to the electric
vector of the incoming
photons
σ（θ,90°): perpendicular

（γ, γ） Experiment

From NOW
(Polarization)



Laser-wire Monitor
measurement of vertical beam size

(～300μm)

in preparation at BL4

Measurement of Electron Beam-size
with Laser-wire Monitor



Electron Beam Profile
BL4 (calculation)



System for Measurement of Electron Beam-size



Laser Optics



Measurement of Laser-beam Profile



laser profile     γ-rays
System        (１σ.)     
(counts/sec/0.5W/mA)

without lens   ～2 mm                1.6

with lens      ～36μm                19

γ-ray yield



Measurement of
Electron’s vertical beam size

with laser wire beam profile monitor
This monitor is based upon 

the laser-electron Compton scattering
Thank you

From now


