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Abstract: Based on the modulation transfer spectroscopy technique, the frequency locking of the distributed
feed back laser on the RbD2 line F=2—>F"=3 is realized, and the multi-parameter pairs such as
modulation frequency, demodulation phase and pump light polarization are theoretically and experimentally
studied. Modulating the effects of the shifted spectral signal provides a basis for selecting and optimizing the
modulation transfer spectral stabilization technique. The results show that the best frequency locking signal
can be obtained when the pump modulation frequency is between 9~15 MHz and the phase change of the
modulation signal is near n/5. In the experiment, when the modulation frequency is 12.5 MHz, the
polarization angle of pump and probe light is 90°, and the applied magnetic field is 5 Gs, the amplitude and
zero slope of modulation transfer spectroscopy signal are optimized by optimizing the demodulation signal
phase and proportion, integral, differential control parameters, and the high—precision frequency locking of
DFB laser is realized. The frequency line after the frequency—locked laser is about 1.6 MHz, and the

EE&WB . HEE LSRR (Nos. 2016 YFF0200206, 2017YFC0601602), [ % 1 %k Bl 2% 3£ 4> (Nos. 61727821, 61475139, 61478069,
11604296, 11404286, 51905482) , v [ [ 48 % W AL 25 9 48 & & .0 B0 B (No. DD20189831), #i VI 4 B i A A 1 %l
(No0.2021R403093)

E—1EE RM(1995—) , L, WL A, EZWFSE 7 10 R HOEH AR K f3F . Email:805865690@qq.com

SIHERAEER): TWAI977— ), 5 BIHER, F4, FZEUF5 D7 10 AR %R 2 e B R KA F . Email: whlin@zjut.edu.cn

Y fE B HI:2021-04-22; % F B #9:2021-08-08

http: // www. photon.ac.cn

1114003-1


https://dx.doi.org/10.3788/gzxb20215011.1114003
mailto:E-mail:805865690@qq.com
mailto:E-mail:whlin@zjut.edu.cn

T oF

frequency stability is less than 1.75X 107, it can be used as a light source in the cold atom interference
experiment.
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Fig. 2 The extreme point—to—point amplitude curve near the zero point of the MTS signal at different modulation frequencies
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DFB: Distributed feedback laser; ISO: Optical isolator; EOM: Electro-optic modulator; PBS: Polarizing beam splitting prism;
A/2: Half-wave plate; M: Mirror; f: Focusing lens; PD: Photodiode; TIA: Trans-impedance amplifier; LPF: Low-pass filter.
The modules @ and @ are used for polarization experiment and magnetic field experiment respectively
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Fig. 3 Schematic diagram of laser frequency lock based on MTS spectrum
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