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Two-Photon Dicke-Narrowing Selective Reflection Spectroscopy
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Li Yuanyuan'* Hou Xun'® Bai Jintao' Yan Junfeng' Gan Chenli* Zhang Yanpeng'
' Key Laboratory of Photoelectronic Technology of Shaanxi Province, Institute of Photonics and Photonic Technology ,
Northwest University, Xian . Shaanxi 710069, China
? Department of Physics, Xian University of Arts and Science, Xian , Shaanxi 710065, China
* State Key Laboratory of Transient Optics and Technology ., Xian Institute of Optics and Precision Mechanics ,
Chinese Academy of Sciences, Xian , Shaanxi 710068, China
' Key Laboratory for Physical Electronics and Devices . Ministry of Education , Xian Jiaotong University,
Xian . Shaanxi 710049, China

Abstract Two-photon Dicke-narrowing selective reflection (TDNSR) spectroscopy is studied in a system of A-type
three-level atoms confined between two dielectric walls. TDNSR lines are investigated for the cases of different
thicknesses of the vapor film and different strengths of the pump field. Because of de-excited behavior induced by
atom-wall collision, effect of slow atoms in a thin atomic vapor film and Doppler-free configuration, sub-Doppler lines
can be obtained in many cases. It is also found that TDNSR lines change periodically with the ratio of L/A (L is the
thickness of the atomic film and A is the wavelength of the probe field). TDNSR disappears for L=2mA/4 (m is an
integer) and revives a typical dispersion shape for 2ma/4<<L < (2m +2)A/4 with an enhanced symmetry when L
approaches to (2m+1)1/4. As the pump field is exactly tuned to the transition \2> — \ 3>, the fast variation of
TDNSR near Ad =0 (Ad is the detuning of the probe field) indicates a dramatically group-velocity reduction of the
probe field.
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picture (b) in a A-type three-level atomic system
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