
 

 

Compton Scattering of 
Picosecond Electron and CO2 beams 

T. Hirose (TMU) @BNL user meeting, Jan. 31, 2002 

Japan/US cooperation in high energy physics (Supported by JSPS from 1998) 

"Development of a pico-second CO2 laser for production of polarized 

positron beams at linear colliders" 

Japan:  Tokyo Metropolitan University(TMU) 

KEK(High Energy Accel. Research Organization) 

    Waseda University 

US:  BNL-ATF 

1. Polarized positron beam for an e+e- linear collider JLC  

2. Review of activities both at BNL and KEK 
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LSS (Laser Synchrotron Source) 

 



 

 

Budget : 
Facilities(yen)   Traffic expenses 

1998  5,000,000         1,500,000 
1999  7,000,000    2,800,000 
2000  10,000,000   4,200,000 
2001  12,000,000   5,500,000 

Total 34,000,000   14,000,000 

BNL-ATF  e-: 60 MeV, CO2 laser, Emax = 6 keV 

 -  Nonlinear Compton process 

 -  Compton-in-capillary (Plasma channel) 

KEK-ATF e-: 1,.28 GeV, Nd:YAG laser, Emax = 54 MeV 

 -  Polarization measurement 

 -  Conceptual design for JLC 

 



 

 
 



 

 

Experimental Result 

 

 

 

 

 

 

 

 

 

  A: 3J, 200ps, 15GW    05.0=⇒ a  

  B: 3J,  3ps, 1TW      09.1=⇒ a  



 

 



 

 

Simulation by CAINSimulation by CAINSimulation by CAINSimulation by CAIN    



 

 

Multilayer Crystal 
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Reflectivity of Multilayer Crystal 
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JLC eJLC eJLC eJLC e++++ beams : exceptionally high intensity beams : exceptionally high intensity beams : exceptionally high intensity beams : exceptionally high intensity        

bunche /1010 +
 

High energy laser beam: 10J 

Nonlinear Compton process 

Diminish the e+ polarization 
⇓  

High intensity and high polarizationHigh intensity and high polarizationHigh intensity and high polarizationHigh intensity and high polarization    
⇓  

Relatively low energy laser beam 

Extend interaction distance 
⇓  

Plasma Channel 
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Transportation of CO 2 Laser through the Plasma Capillary

18mm = 6×Rayleigh Length

I N O U T

Focal Point
with Capillary
w/o Plasma with  Plasma

0.15mm (FWHM)

1mm

w/o Capillary



 

 

High Energy Accel. Research Organization (KHigh Energy Accel. Research Organization (KHigh Energy Accel. Research Organization (KHigh Energy Accel. Research Organization (KEK)EK)EK)EK) 

 



 

 



 

 



 

 
 


