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E: The Light Fantastic 

 Kirk T McDonald, Professor of Physics, Emeritus, Princeton University, Princeton NJ 
08544 

(9 February 2018) 

The feature article “The Light Fantastic” by Edwin Cartlidge of 26 January 2018 reviews 
exciting prospects for new experiments that “could rip apart empty space.” The article 
mentions that one way to accomplish this with a laser beam is to first collide it with a 
fast-moving electron, which leads to a high-energy gamma ray that can then be collided 
with the laser beam, as was reported in the Science feature article by "Conjuring Matter 
From Light" by D. Ehrenstein, Vol. 277, p. 1202, (1997), DOI: 
https/10.1126/science.277.5330.1202 . 

This technique was successfully used by the E144 Collaboration at the SLAC National 
Accelerator Laboratory in the mid 1990’s to “spark the vacuum,” producing electron-
positron pairs in the collision of four or more laser photons with a gamma ray, a 
nonlinear QED effect.   
See, "Positron Production in Multiphoton Light-by-Light Scattering," by D.L. Burke et al., 
Phys. Rev. Lett. 79, 1626 (1997), https://doi.org/10.1103/PhysRevLett.79.1626 ; 
"Studies of nonlinear QED in collisions of 46.6 GeV electrons with intense laser pulses" 
by C. Bamber et al., Phys. Rev. D 60, 092004 
(1999), https://doi.org/10.1103/PhysRevD.60.092004 

This experiment has never been repeated, and we welcome future efforts to confirm 
and extend our results. 

Physics opportunities in intense ultrafast lasers are reviewed in the recent report 
at https://www.nap.edu/read/24939/chapter/1K 
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