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Content 
Å 2-step Laser Conversion:  
           1PW Opt. Laser Ą 10PW Opt. Laser Ą 1EW X-ray Laser 
           30fs, 40J, 1eV          3fs, 30J, 1eV              0.3as, 0.3J, 10keV 
Å LWFA at solid density 
           10keV photon: ncr = 1029 /cc---- solid density n =1023/cc 
           wakefield energy gain = 2mc2 a0

2 (ncr / n) = a0
2 TeV 

           accelerating gradient =  a0 (n / n18)
1/2 1GeV/cm = 300a0GeV/cm 

Å X-ray crystal optics 
           X-ray (ɔ-ray) optics------Habs et al. 
           nonlinear optics in vacuum----self-focus (P > Pcr ~ 25PW @10keV) 

Å Vacuum acceleration: intense X-rays 
           Schwinger fiber acceleration 
Å Collaboration THEXAC formed (7 organizations) 
Å Test of wakefield acceleration in crystal at FACET (SLAC) 

 
Å A preview == A new idea: catching neutrinos by lasers  
 

 
 



09/3/9 3 
(http://tesla.desy.de/~rasmus/media/Accelerator%20physics/slides/Livingston%20Plot%202.html) 

ά²ƘŜƴ can we reach 1 PeV Κέ (A. Suzuki/KEK DG/ former ICFA Chair) 
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Laser plasma accelerator  
experiments  

V. Yakimenko (BNL) and R. Ischebeck (SLAC), AAC2006 Summary report of WG4 

e-e+ colliders  
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G. Mourou, S. Mironov, E. Khazanov and A. Sergeev, Single cycle thin film compressor 
opening the door  to Zeptosecond-Exawatt Physics , Eur. Phys. J. Special Topics, 223, 
1181(2014) 

Single Cycle Thin Film Compressor 
(G. Mourou) 



Ultrarelativistic Mirror in the l3 Regime 

Single cycle thin  
film compressor  
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2fs, 100J, 1mm2 

Intensity ~1025W/cm2 
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t Pulse ~few zs 
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