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Recently, a setup has been proposed and implemented which enables one to propagate spatial images
encoded onto the transverse intensity profile of a probe beam without diffraction [1,2]. Unlike previous
methods, it operates in the momentum space, and takes advantage of the thermal motion of atoms and
collisions.  These  induce  a  linear  susceptibility  that  exactly  cancels  the  phase  shifts  leading  to
diffraction. Since the phase shift of each momentum component is eliminated individually, arbitrary
images within a certain bandwidth can be propagated without diffraction. 

Based on this method, we propose a setup to frequency-convert  an arbitrary image encoded in the
spatial profile of a probe field onto a signal field using four-wave mixing in a thermal atom vapor [3].
The atomic motion is exploited to cancel diffraction of both signal and probe fields simultaneously. We
also show that an incoherent pump field can be used to enhance the transverse momentum bandwidth
which can be propagated without diffraction, such that smaller structures with higher spatial resolution
can be transmitted. It furthermore compensates linear absorption with non-linear gain, to improve the
four- wave mixing performance.
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Left panel: Basic mechanism of diffraction-less image propagation operating in the transverse wave 
vector space. Light diffracting upwards dominantly interacts with atoms moving downwards, which 
cancels diffraction. Right panel: Example results for diffractionless image propagation. The panels 
show the incident image and the transmitted image in free space, as well as the output profile of the 
probe and the frequency-converted signal fields after propagating through the thermal vapor cell.

Speaker: Jörg Evers
Session: Poster Session
See program for placement.

PQE-2014 Abstract Processed 18 November 2013 0


