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Fig. 1. (color online) (a) Schematic of the experimental setup. The coupling laser (510 nm) and the probe laser

(852 nm) counterpropagate through a 50 mm-long cesium vapor cell, which leads to EIT. The probe laser is mod-

ulated with frequency of a few kHz; (b) Energy level diagram; (c) EIT signal without modulation, the peak at 0
detuning shows EIT signal for 6S; /5 (F' = 4)-6Pg/5 (F' = 5)-49S1,5 and the small peak at —168 MHz, denoted as
a red arrow, represents the EIT signal for the fine structure of 6S1 /5 (F = 4)-6P3,9 (F' = 4)-498; /5.
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Fig. 2. (color online) Bottom curve: EIT signal with-
out modulation to the probe laser. Middle curve: EIT
signal in modulated probe laser for modulation ampli-
tude Apo = 12 MHz and frequency f = 3 kHz. Top
curve: EIT signal is demodulated by SR830, the mea-
sured distance of peak-to-peak is 40 MHz.
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Fig. 3. (color online) Half of the distance between the
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Abstract

Rydberg atoms, with large principal quantum number n, have been widely investigated in recent years due to their
peculiar properties, such as big sizes, long lifetimes and strong interactions with fields and other Rydberg atoms. Rydberg
atoms are very sensitive to external fields due to their large polarizabilities scaling as n”. These make Rydberg atoms
an ideal candidate for the quantum information, the many-body interaction, etc.

In this work, we investigate the Rydberg atoms using electromagneticlly induced transparency (EIT) in a ladder
three-level system. The EIT is a quantum interference effect between two excitation path-ways driven by two laser fields.
The main idea is performed in a room temperature cesium vapor cell, where the probe laser frequency is modulated. The
ground state (6S1,2), excited state (6P3,2), and Rydberg state (nSq/2) constitute a Rydberg three-level system, in which
the probe laser is fixed to the 6S1/2 (F = 4) —6P3,2 (F' = 5) transition by saturated absorption spectrum technique,
whereas the coupling laser is scanned across the 6P3/o — 495, /5 transition. We detect the demodulated EIT signal with
the lock-in amplifier (SR830). The demodulated EIT signal shows a two-peak structure. The measured spacing between
two peaks increases with the frequency detuning, caused by the modulation amplitude, and half the spacing between
the peak-to-peak is nearly 1.67 times the modulation amplitude of the probe laser; the measured results show that the
splitting is independent of the modulation frequency. The experimental results are in agreement with the theoretical
calculations. The results in our work can be used for real-time monitoring of the laser-line profiles and the fluctuation

of laser frequency.
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PACS: 32.80.Rm, 42.50.Gy, 71.70.-d DOTI: 10.7498/aps.65.103201

* Project supported by the National High Technology Research and Development Program of China (Grant No.
2012CB921603), the National Natural Science Foundation of China (Grant Nos. 11274209, 61475090, 61378013, 61378039),
and the Shanxi Provincial Foundation for Studying Abroad, China (Grant No. 2014-009).

1 Corresponding author. E-mail: zhaojm@sxu.edu.cn

103201-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.65.103201

	1引 言
	2实验装置
	Fig 1

	3实验结果与分析
	Fig 2
	Fig 3
	Fig 4
	Fig 5


	4结 论
	References
	Abstract

