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Fig. 3 (Color online) Doppler-free velocity selective optical pumping spectrum (a) and the noise spectrum
(b) of " Cs D2 line. In (a), the curves represent: (1) (red line) the Doppler-free velocity selective optical
pumping spectrum of the probe field,(2) (black line) SAS of the probe field;In (b),the curves are: (1) (red
line) the Doppler-free noise spectrum of the probe field, (2) (black line) SNL. Experiment parameters: the
spectrum analyzer is operated at the center frequency of 3 MHz with zero span, the resolution bandwidth
(RBW) =300 kHz, the video bandwidth (VBW) =1 kHz, the probe power is 40 n'W and the pump power is 70
W . respectively
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Cesium Atoms D2 Line Doppler-Free Noise Spectra Measurements

LI Yuan'?,MA Rong',CAI De-huan',GAO Jiang-rui' ,ZHANG Jun-xiang'
(1. The State Key Laboratory of Quantum Optics and Quantum Optics
Devices, Institate o f Opto-FElectronics ,Shanxi University , Taiyuan 030006 ,China;
2. School of Electronic Science & Applied Physics » He fei University of Technology » He fei 230009 ,China)

Abstract: This paper presents an analysis of the laser phase noise to amplitude noise conversion resulted
from the absorption and dispersion properties of the resonant medium theoretically; under the effect of ve-
locity selective optical pumping the absorption is enhanced near the resonant frequency,and the conversion
from phase to amplitude noise is more effective,so we observe the Cs atomic D2 line Doppler-free absorp-
tion and noise spectrum experimentally without cross lines. Each ‘M’ in the noise spectrum corresponds to
an atomic absorption line,and the middle dip of ‘M’ shape corresponds to the resonant frequency precise-
ly. Noise spectrum can be used as a kind of high resolution spectrum to research the atomic energy level
structure and study the absorption and dispersion of the atom,especially it can be used as a high sensitive
method to detect phase noise of the light field.

Key words: velocity selective optical pumping;doppler-free;noise spectrum



