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ABSTRACT 

Quantum Amplification by Superradiant Emission of Radiation 

(QASER) [1] is a recently proposed mechanism to achieve light 

amplification in the backward direction. For a two-level 

system, this mechanism requires  weak Rabi oscillations driven 

by a long adiabatic pulse of far-detuned radiation. But as 

shown in Fig. 1, when a slow raising adiabatic pulse (Δ ⋅ 𝜏 ≫ 1) 

drives a two-level system, it will not induce Rabi oscillations 

[2], instead, the population in the excited state will only 

adiabatically follow the envelope of the pulse. While if the 

system is prepared in a superposition state 𝛼|𝑎⟩ + 𝛽|𝑏⟩, Rabi 

oscillation can be seen with an adiabatic driving pulse. We 

experimentally show that with initial atomic coherence, such 

oscillations can be observed and this method points the way 

to a possible experimental demonstration of the QASER.  
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Fig. 2 (Left) Population in the upper levels follows the envelope of the adiabatic pulse. (Right) 

When initial coherence is present, Rabi oscillations are observed. For both figures, red dashed 

curves are experimental data, blue solid curves are numerical simulations. 
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Fig. 1 (a) A radiation field of frequency 

𝜈 interacts with a two-level system of 

resonant frequency 𝜔 , detuned by Δ, 

the pulse rising time is 𝜏. (b) Population 

in the state |𝑎⟩ follows the envelope of 

the field. 


