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Experimental investigation on two methods of heterodyne saturation
spectroscopy by means of acousto—optic modulator
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Abstract: A single-mode Ar* laser at 515nm iz modulated in amplitude and frequency
by an acousto-optic modulator respectively, the heterodyne saturation ab<orption signals in Tyare
investigated experimentally. A first derivative-like saturation absorption signal with very steep
slope obtained from the FM method is used as a discriminator to stabilize Ar* laser frequency
to hyperfine component az of the P(13) 43-0 of *'I,. With the beat frequency between the
stabilized Ar* laser and other stabilized Ar* laser stabiliged to the same line, the stability of
the Ar* laser is better than +4.7 %1072,
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Fig. 1 Block diagram of the experimental arrangement
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Table 1
Incident 6— (~2a) i—a é 0+ ("a) g+ (~2a)
angle of AOM
Amplitude RAM signal (V) +7.25 +6.3 0 —5.3 —7.25
A+ (VS L85 . .55 . D
Amplitude of M signal ' 0.85 1.0 155 1.6 1.55
A-(V) 11 1.2 1.55 1.4 1.35
Power of pump beam (mW}) 2.2 2.4 3.65 3.7 3.55

a—the #mall angle; /—the diffraction angle, which satisfies the formula 24sind=j /n €], there A—acoustic

wavelenglh, A—optical wavelength, a—refractive index of the AOM. §= (5.4)" for flint glass.
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Fig. 4 Measured residual amplitude modulation Fig. 5 Hyp>rfine componants as, as, a and ay

in F'M, the horizontal axis expresses the modula—  of P(13)43-0 of 11; in low-frequeney regime,

tion index M of the FM, the virtical axis the modulation frequency Q,=50 kHz, modulation
level M, of amplitude modulation of RAM depth =200 kHz
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