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Realization of a cryogenic interface to an ultracold atomic
chamber1 ADITYA DATE, California Institute of Technology, KE WANG, AIR-
LIA SHAFFER, YOGESH SHARAD PATIL, Cornell University, KEITH SCHWAB,
California Institute of Technology, MUKUND VENGALATTORE, Cornell Uni-
versity — The control and manipulation of ultracold atoms in close proximity to
cryogenic material surfaces opens up novel avenues for quantum sensing with cold
atoms. However, integrating cryogenics with cold atomic systems presents the dual
challenges of reducing thermal radiation load while allowing optimal optical access.
Here, we present the realization of a unique interface between a cryogenic system and
a room-temperature ultracold atomic chamber which allows for the optical trapping
of cold atoms within microns of a sub-10 K cryogenic surface. Our interface serves
as a platform for a cold-atoms based precision magnetic microscope for probing ex-
otic condensed matter systems such as correlated electronic materials, as well as a
platform for the realization of hybrid quantum systems.
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