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Background

• ATF2 provides highest quality GeV electron beam
• Techniques experiences of laser technologies with 

electron beam
– optical cavity, alignment, etc. 
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Once ATF2 has accomplished its primary goal

new possibility 

• In previous ATF/ATF2 meeting
– γγ collider test beds  (Gronberg, T.T)
– physics with high intense laser field (Tajima, T.T)

up date of laser physics 
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Brief History

• JFY 2008  
– Budget proposal to JSPS but not successful

• December 2008
– started discussion to organize new working group

• making attractive scenario(solid +exotic) 
• making reliable project plan 

• March 2009
– Visited UK to discuss possible plan

• JFY  2009
– first local meeting at KEK   April 22
– Second meeting  May 27
– third one will be in July 



from meeting on Apr 22
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Status of Intense laser technology

K.Kondo   JAEA



Status of High power lasers

T.Takahashi   Hiroshima

In Japan

>1022W/cm
can be an 
assumption 
for study



Hawking /Unruh Radiation
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Hawking Radiation for 
accelerated observer
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Discussion is sill on going

• Unruh effect is
– nothing more than QED if calculated in inertial 

frame
– new phenomena as the event horizon play crucial 

role

• toward the experiment
– need calculation of realistic condition

• previous calculation used some unclear assumption
• not 3-dim calculation
• acceleration in the laser is not constant or infinite time

both view is correct,,,,,,, not just a QED phenomena
important test of fundamental physics, 

physics in acc. system 
lab. test of Hawking effect



T.Takahashi   Hiroshima

T.Tauchi
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another aspect of intense field
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not well tested in QFT
macroscopic scale  ~μm

probe to pick up
effect of vacuum
polarization 
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Summary
• ATF2 beam + intense field

– a unique place for intense field physics with
• high quality GeV electron beam
• laser technology 

– optical cavity with electron beam

• needs
– making attractive and reliable physics scenario
– experimental plan 

• next meeting   July  (probably July 14)
• electron interaction in intense field      Bulanov   JAEA
• Status of theoretical calculation for       Unruh effect
• status and prospect for experiment 

• test experiment   TW laser + 40MeV e-
– AIST
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What can we discuss from macroscopic 
vacuum under a strong electromagnetic field?

Birefringence via γ−γ scattering with photon probes:
• Higher order QED and possibly QCD

• Effect of hidden scalar field 
(Extra dimensional effect etc.)

• Effect of hidden pseudo scalar field
(Axion type particles)

Physics of accelerating field with electron probes:
• Classical scattering such as Larmor scattering

• Unruh radiation (analogy to radiations from a black hole horizon)

K,Homma
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