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PRL 54, 2343 (1985)) and Kitagawa’s group etc. Have tried to induce wakefields by beat wave 
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PWFA (Plasma Wakefield Acceleration) works: J. Rosenzweig’s Group, A. Ogata’s Group, 

Siemann-Joshi’s Group etc. Have demonstrated to accelerate electrons by the electron beam 

generated wakefields since 1990-2010’s. Multi-10’s GeV electron acceleration. 

PDPWFA (Proton Driven Plasma Wakefield Acceleration) works: A. Caldwell’s Group (starting 

with A. Caldwell, et al. Nature Phys. 5, 363 (2009)) uses ion beam to drive wakefield for 

acceleration. 

Astrophysical evidence of wakefield acceleration, Gamma ray variability from blazars and 

microquasars: P. S. Chen, T. Tajima, and Y. Takahashi, Phs. Rev. Let. 89, 161101 (2002); 
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the simulataneus gravitational waves and gamma ray burst arising from  GRB170817A , 

identifiable as LWFA (2017). 
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Nature Photon. 7, 258 (2013); high intensity, coherent single-cycled lasers, G. Mourou et al., 

Eur. Phys. J. 223, 1181 (2014); T. Tajima and G. Mourou, US papetnt appl. #619531182 (2014); 

application to space debris removal, T. Ebisuzaki et al., Acta, Astronaut.  112, 102 (2015). 

More generally, laser wakefield research has driven the ultrafast ultraintense laser developments 

overall. The employment of CPA technique (1985 and on), its derivatives, and other laser 

technologies (some mentioned above) have been spurred significantly over the years (for 

decades).  This is particularly noteworthy by the recognition of the 2018 Nobel Prize on the CPA 

as part of its legacy and growth closely related to LWFA. 
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