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Plasma as a Fast Optical Switch 

otherwise opaque plasma to become transparent
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home built single shot “FROG” device. The discovery was made possible by two key capabilities. The 

ability to fabricate a few nanometer thick carbon foil to produce thin plasma and eliminating the optical 

noise preceding the Trident laser pulse on a few picosecond timescale. Initially they observed pulse 

shortening due to relativistic transparency and consistent spectral broadening. Later, they have also 

measured the shape of the laser pulses incident on and transmitted through the plasma to directly observe 

the transparency as shown in figure 2. The transmitted laser pulse is roughly half shorter than the incident 

laser pulse, with a transparency turn on time around a fifth of a picosecond. Researchers believe that the 

true turn-on time of this effect is faster than what they could measure currently, due to diffraction effects. 

Efforts are currently underway to eliminate diffraction limitations to observe the true turn-on time.   

 

Figure 2: Incident Vs transmitted laser pulse thorough 

plasma due to relativistic transparency. The sharp turn on 

time is lost due to diffraction effects. 

Contacts: 

Sasikumar Palaniyappan, 505-667-1279, sasi@lanl.gov 

Rahul C. Shah, 505-665-7629, rcshah@lanl.gov 

Björn M. Hegelich, 505-665-3552, hegelich@lanl.gov 

 

Abstract:  

XO6.00011 Pulse shortening via Relativistic Transparency of Nanometer Foils 

XO6.00012 Laser pulse shaping due to self-induced relativistic transparency in laser-nanofoil interactions 

UO5.00004 Fast Ignition with Laser-Driven Ion Beams 

 

Further Information:  

J. Fuchs, et al. Transmission through highly overdense plasma slabs with a sub-picosecond relativistic 

laser pulse. Phys. Rev. Lett. 80, 2326 (1998)  

B. M. Hegelich, et al. Laser acceleration of quasi-monoenergetic Mev ion beams, Nature 439, 441(2006)  

R. C. Shah, et al. Pulse shortening via Relativistic Transparency of Nanometer Foils. (In preparation) 



S. Palaniyappan, et al. Laser pulse shaping due to self-induced relativistic transparency in laser-nanofoil 

interactions. (In preparation)   


