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ABSTRACT
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In this paper a novel plasmonic sensor for measuring the density of
cold AYRb atoms is proposed that it is analyzed and simulated using
the Density matrix and FDTD method. The sensor detects the density
of cold AYRb atoms by changes in the reflectance of the structure. The
mechanism of this sensor is based on the variation of refractive index
with the atomic density. The proposed structure consists of metal gold
(with thickness Yenm)-indium tin oxide (with thickness YY+ nm) -
MgFY (with thickness ¢ nm) and cold AYRb atomic medium. The
results showed that the indium tin oxide metal oxide layer plays an
important role in the sensor parameters. By optimizing the thicknesses
of the metal oxide and choosing the arrangement layers, the maximum
sensitivity and Figure of merit of )3 x )+~ degree.cm and
VYx )" em" for the GGIMA structure can be achieved,
respectively. The structure proposed is able to open a new window for
cooled atoms of alkali metals detection and characterization which are
useful for quantum technology such as cold atomic clocks, quantum
RF receivers based on cold atoms and quantum navigation systems.
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