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Investigation of Voigt anomalous dispersion atomic optical
filter at 852 nm with cesium atoms’

1} 2

Zang Ke-Ru ", Zhou Hai-Tao", Wang Jun-Min”, Yang Bao-Dong
1) (School of Physics and Electronic Engineering, Shanxi University, Taiyuan 030006, Shanxi)

2) (State Key Laboratory of Quantum Optics Technologies and Devices, Institute of Opto-electronics, Shanxi

University, Taiyuan 030006)

Abstract

Atomic filters have been extensively studied and widely applied due to their unique
advantages such as high transmission and narrow bandwidth, and are usually achieved based on
the Faraday rotation effect, in which the propagation direction of signal light is parallel to that of
the magnetic field. In this work, based on the “'Cs 6Si: — 6P:: transition, a Voigt anomalous
dispersion optical filter (VADOF) at the wavelength of 852 nm is realized, in which the direction
of signal light 1s perpendicular to the magnetic tfield. The effects of signal light polarization angle,
atomic vapor temperature, and magnetic field intensity on the performance of the VADOF are
measured experimentally. In theory, the open-source ElecSus program is used to simulate the
performance of VADOF under different parameter combinations, and the results are in good
agreement with the experimental measurement. Under optimized parameter combinations
including the polarization angle of 45° for the signal light. the "'Cs vapor cell temperature of 70
“C, and the applied magnetic field strength of 200 G. the peak transmission of the 852 nm
VADOF reaches 84% and the equivalent noise bandwidth is 0.69 GHz. Compared with the
traditional Faraday anomalous dispersion optical filter, the VADOF has the advantage of
miniaturization, and has practical value in frequency stabilization laser, remote sensing detection
and other systems.
Keywords: Magneto-optical effect: anomalous dispersion atomic optical filter; ElecSus
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