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Experimental Investigation of Modulation Transfer Spectrum of
Cesium D, Line
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Abstract Employing a grating-external-cavity diode laser (ECDL) as laser source, the modulation transfer spectrum
(MTS) of cesium D; line (6 2S,;, F = 4 - 6 2P;,, F/ = 3,4,5) is obtained. Instead of using a electro-optical
modulator (EOM), a directly frequency modulation to an acousto-optical modulator (AOM) in MTS device is
adopted, which more or less simplifies the spectroscopic device. Under different modulation frequencies the
character of MTS is investigated experimentally.
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Fig. 1 Diagram of experimental setup

ECDL: a grating-external-cavity diode laser; BS: beam splitter;
A/2: half-wave plate; A/4: quarter-wave plate; PBS: polarization
beam splitter cube; N. D. : neutral density filter; det. : photo-
detector; AOM: acousto-optical modulator; amp.: radio-
frequancy power amplifier; RF VCO: radio-frequency voltage-
controlled oscillator; 3: signals combiner; freq. setting: voltage
of frequency setting for RF VCO; sine: sine-wave signal; lock-

in; lock-in amplifier; ramp; triangle-wave ramp signal
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Fig. 2 Typical modulation transfer spectrum of cesium 6

2Sy, F = 4 —> 6 *P;; F/' = 3,4,5 line with a
modulation frequency of 3.6 MHz in 80 MHz-
shifted pump beam (MTS, upper curve). A red
shift of 40 MHz, a half of the working frequency
of AOM, is indicated in comparison with the
saturated absorption spectra (SAS, lower one).
From left to right the six components in each
curve correspond to F = 4 — F’ = 3 transition, F
=4—>F =3 and 4 crossover, F = 4 > F/ = 4
transition, F = 4— F’ =3 and 5 crossover, F = 4
— F' =4 and 5 crossover, and F = 4 - F' =5

transition, respectively
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Fig. 4 Cesium MTS signals obtained with modulation
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