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Experimental Investigation of the Relationship Between Buffer Gas and
Electromagnetically Induced Transparency in Cesium Atomic Vapor
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Abstract: We experimentally research the relationship between EIT effect and buffer gas pressure at differ-
ent temperatures in cesium atomic vapor in V-type three-level system based on a hyperfine level of the
ground state and the two hyperfine levels of the excited state. It indicates that the physics behind the
dephasing-induced control of interference is the competing between stimulated emission and spontaneous e-
mission.
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Fig.1 (a)three-level system, (b) dressed state
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Fig.2 (Color online) Absorption spectra of V' scheme, constructive interference in absorption when
coherence between dressed states is negligible, 7. =0. 02, 7 =0, Q=1. 2,black curve:y, =0, 7 =1. 99,
red curve: ¥, =0.4, y\¥ =1.59,blue curve: 7, =1, ¥\¥ =0. 99,green curve: 7, =1.6, 7 =0. 39,
magenta curve: ¥, =1.99, ¥ =0
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Fig.3 (Color online) Experimental setup. PBS: polarizing beam splitter; PD: photodetector
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Fig. 4 (Color online) Transmission spectrums of the different pressure of the buffer gas Ne in the Cs cell.
experimental parameters: Optical powers P.=2. 05 mW, and P, =93.3 uW.
T length of the Cs cell is 80 mm. (a) the temperature of the Cs cell T=30C (b) the temperature of the Cs cell T=501C
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