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Abstract 
 

Lasers and masers typically require population inversion. But with phase coherent atoms 
(phasers), we get lasing without inversion (e.g., 10% of the atoms excited). Now we find that it is 
possible to get coherent light emitted with no atoms excited, via Quantum Amplification of 
Superradiant Emission of Radiation (QASER) [1]. 

The motivation for the QASER as presented in [1] is: “The stimulated emission implied 
by the RHS of the enclosed figure is the basis for the laser. Does the superradiant oscillator 
depicted on the LHS suggest a corresponding new but different (since collective spontaneous 
emission is different from stimulated emission) source of coherent radiation? As we shall see, the 
answer is yes, modulo certain somewhat subtle considerations. In particular, utilizing collective 
superradiant emission,we can generate coherent light at high frequency in the UV or x-ray bands 
by driving the atomic system with a low-frequency (e.g., infrared) source. Various physical 
arguments in support of this idea will be presented. 

 

 
Figure: For a very large cloud prepared in a timed Dicke state, the photon is reabsorbed and reemitted 
many times, and the atomic state oscillates with a frequency that goes as √  where N is the number of 
atoms. This behavior is to be compared to the cavity QED scenario in which an atom is cycled between 
the ground and excited states with a frequency that goes as   where Nph is the number of photons 
in the cavity. P is the probability that an atom is excited. Color version online in ref [1]. 
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