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Research on improve the SNR of ultracold cesium
molecule rovibronic spectrum via best
optimization parameter control”

Zhang Yi-Chi  Wu Ji-Zhou Ma Jie' Zhao Yan-Ting Wang Li-Rong Xiao Lian-Tuan Jia Suo-Tang
( State Key Laboratory of Quantum Optics and Quantum Optics Devices, College of Physics and Electronics Engineering ,
Shanxi University, Taiyuan 030006, China)
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Abstract

Ultracold atom photoassociation spectroscopy is significant for studying the long-range molecular potential energy
structure. The signal-noise ratio of ultracold Cesium Molecule photoassociation Rovibronic Spectrum is one of the
indicators as a measure of detection technology which directly affect the distinguishing ability and detection sensitivity of
the spectra. We obtain an long-range ultracold cesium molecular hyperfine rovibration specira by modulating the
fluorescence spectroscopy. We find that demodulation parameters have a significant impact to the signal-noise ratio of
spectra by studying the demodulation parameters such as integration time and sensitivity, which show nonlinear relation
with the ratio. We achieve the optimal control of the signal-noise ratio for spectrum according to our experiment, which

laid an important foundation for further studying the long-range state rovibration level of ultracold cesium molecule.

Keywords: phase-lock detection, ultracold cesium molecule, MOT, signal-noise ratio
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