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Multi-wavelength digital PID laser frequency stabilization system for

ytterbium ion optical clock
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(Beijing Institute of Radio Metrology and Measurements, Beijing 100039, China)

Abstract: In the ytterbium ion optical clock experiments, the ions are cooled and manipulated by lasers, and
the laser frequency shifts will affect the atomic clock system. Aiming at the laser frequency shifts, based on the digi-
tal PID control method, a new multi-channel frequency-digital signal conversion method for frequency stabilization
is designed to lock the multi-channel and multi-wavelength laser frequency to the reference frequency of the wave-
length meter. The laser frequency data before and after locking are acquired for a certain amount of time and com-
pared. The result shows that the laser frequency drift is stabilized from 800 MHz to + 0.8 MHz, the laser frequency
short-term instability decreases from 9.29 X 107°@1 s to 2.79 X 107°@1 s, and the long-term instability reaches
3.85 x 107°@1 000 s. The system is simple and easy to implement, and has the advantages of miniaturization and
strong adaptability.
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Fig.1 Schematic diagram of laser frequency stabilization system
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Fig.2 Schematic diagram of laser frequency locking method

| wmy 0, |
v

BB E S BHRS

il

PID# 2

ol =

ol
v

| st sen —/-a0 |
T

WERHK , K. K,
v

SR Ru(h)

K3 BOEHERSUE B kA

Fig.3 Flow chart of laser frequency locking algorithm
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Fig.4 Experimental results of laser frequency drift
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