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Experimental Investigation of Dark Resonances in Selective
Reflection Spectroscopy of Cs Atoms
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Abstract  Electromagnetically induced transparency (EIT) and coherent population trapping (CPT) have received
considerable attention in recent years. In this paper, dark resonances in selective reflection spectroscopy of A-type Cs atoms

are reported. The temperature of Cs was heated about 150 C and the coupling beam was tuned to the resonant frequency of

the transition 6S,, (F=4)—6Py (F'=3) and the probe beam frequency was scanned over the transition 6S,, (F=3)—6Py;. The
[}

frequency detuning and intensity effect of coupling laser were demonstrated in dark resonances spectrum. The obvious

induced transparency was observed in the selective reflection spectrum with sub-Doppler structure. The result was important
to study the atomic coherent, atom-wall collision, long-range interactions between excited atoms and solid-state surfaces.
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Fig.1 Experimental setup
ECDL:external cavity diode laser; FG—-function generator; OI:
optical isolator; SP:shaping prism; SAS:saturated absorption
spectrometer; DO:digital oscillograph; PC:personal computer
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Fig.2 Three-level A atomic system
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Fig.3 Typical SR spectrum. (a) and its dark resonance
line (b) the curve (c) is the saturated absorption spectrum
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Fig4 Dark resonance lines in selective reflection
spectrum with different coupling laser intensity. The
coupling laser intensity is: (a) 0 mW, (b) 90 mW,
(c) 480 mW, respectively. The temperature of Cs vapor

cell is about 150C
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Figh Dark resonance lines in selective reflection
spectrum with detuning of the coupling laser. The
probe frequency is scanned from the transition 6S,,
(F=3)to 6Py, the pumping frequency is tuned from
the transition 6S,,(F=3) to 6P,,(F’'=3) by: (a)0 MHz;
(b) 40 MHz; (c) 80 MHz; (d) 120 MHz; (e) 200 MHz.

The temperature of Cs vapor cell is about 140 T
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