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Laser power stabilization systems with time sequence control

ZHANG Shu'?, JIN Shangzhong', FAN Xialei'”, LI Ye’” , LIN Baike*” , LIN Yige’, FANG Zhanjun’
(1. College of Optical and Electronic Technology, China Jiliang University, Hangzhou 310038, China; 2. Research Division of

Time and Frequency, National Institute of Metrology, Beijing 100013, China; 3. Department of Precision Instrument, Tsinghua Uni-
versity , Beijing 100084, China)

Abstract: In order to cope with changeable environment and complex requirements of strontium optical lattice clock
experiments, laser power should be stabilized and controlled in time sequence in some laser paths. Acousto-optic modulation was
adopted to stabilize the laser power based on the principle that diffraction efficiency of acousto-optic crystal varies with the change
of driving radio frequency power. A feedback control system was established to realize active stabilization of laser power and
timing control of power. The result shows that laser power can be set at arbitrary levels within its setting range according to time
sequence. When the control system is enabled, the relative laser power stability is improved from 10 ~* to 10 ~* compared with the
disabled state. The advantage of the system is power stability with timing control.
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Fig. 1 Schematic diagram of AOM driver
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Fig.2 The first order diffraction light power of an AOM

ADEIARIHNAG P, =3mW @ d # 2 al 13 A7 5T
MR kB BUE TS LE 0% 3] 50% Z [A], T LI dy in7e
AOM SR B SR hi s 1 BRI V, 4255

NGB TR T B AR A e i R 4t , Hok
AR 3 R, AOM 1 AT ORI S & ot i
RIMAE (photodetector, PD) 54, 5 PD i i 1y L [ £
SRV X —ES SRR E S V, 24T
B A MR RIRER S V.

Ve = Vs - VA (1>
P

~ L,\

Vi oy -

Va— Pl } oV,
_— ‘
3 MUX
4, | : 4

Fig.3 Schematic diagram of timing control
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Fig.4 Schematic diagram of the experimental setup
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Fig.5 Comparison of the stability of laser power when the control system is

disabled and enabled
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Fig. 6 Laser power with timing control
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