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Abstract: We investigate the generation of backward emission from optically pumped air and identify 
conditions for maximum emission energy and highest beam quality. 

Efficient tools for remote optical sensing are in high demand, since they facilitate applications ranging 
from environmental diagnostics and probing to chemical surveillance and biohazard detection. 
Availability of a laser-like light source emitting radiation in a controlled directional fashion from a point 
in the sky back toward a detector would revolutionize the area of remote sensing [1]. 

We demonstrate the generation of backward emitted coherent light in atmosphere centered at 845 nm 
generated from the dissociation of molecular oxygen and subsequent two photon excitation via optical 
pumping by a single 226 nm ~10 nanosecond pulsed pump beam.    

We demonstrate an unprecedented energy output in a laser-like backward emission signal, identifying 
physical conditions for the generation of nanosecond emission pulses with energies above 300 nJ at 10-
Hz repetition rate. We also present direct beam-profile measurements on the backward emission beam, 
demonstrating its high spatial quality and revealing its potential for the practical realization of high-
sensitivity all-optical stand-off detection concepts. 

   

 

 

  

 

 

 

Fig. 1. LEFT: Pulse shapes in the time domain of both the 226 nm pump pulse and the backward emitted 845 nm 
beam. RIGHT: 3D spatial beam profiles of the oxygen emission for different pump pulse energies. 
 

References 

1. P. Hemmer, R. Miles, P. Polynkin, T. Siebert, A. O. Sokolov, P. Sprangle, M. O. Scully, PNAS (in press). 

Speaker: Dmitri Voronine
Session: Poster Session
See program for placement.

PQE-2011 Abstract Processed 01 December 2010 0


