837 % s b= = SO Vol. 37, No. 8
2017 4 8 A ACTA OPTICA SINICA August, 2017

PO BRV DT BT Bk e 3 5 i

IFE, 5 A, BB, IE FRELE 40
FARY, B B, R&RL, 1 7!
o [ R 2 B LU 2R RS B AL 5 T R O SR E . g 201800
ErpE R BE R 2%, dEET 100049

FE RN T RSB R S B OE AT T VR . 1T T e A P W R DT R W fE S BT R
Tof A 1 ¥ EN O P A G IR SR A S RSO IR AR R HOE D) R SR IR TR R T . MR T RIETFRREREMN
IR 7 AR T T RS R 8 TR BBk VR IR . RRE IR R E0 8 — ik P O 1£0.001(3 by, HTy &
T2 B AE 0.001~0.2 Hz S0 P 0 f Rl R 29 0 30 dB. 3% 0k 76 o sl iy D D4 3 2 e B IR O 1 T 32 4
PV EN SO D R AR A R IE T AN A MBS R MR R FRRERE . RRFEEEZR . MR ETH
kY& 51 Y IR B R R AT PR KR 7 X 10 VeV (o SRR EEAD

KR BT HOTWHEY BOGRE BN WIRTFERR S BT

FESES TN24 XEEFRIRAS A

doi: 10.3788/A0S201737.0802001

New Method for Cold Atom Number Stabilization in
Integrating Sphere Cold Atom Clock

Wang Xiumei''?, Li Lin', Meng Yanling', Wang Yaning'*, Yu Mingyuan''*,
Wang Xin'?, Wan Jinyin', Xiao Ling', Cheng Huadong', Liu Liang'
' Key Laboratory of Quantum Optics, Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Shanghai 201800, China ;

2 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract A new method for cold atom number stabilization in a integrating sphere cold atom clock is proposed. The
stabilization of cold atom number is realized by periodically monitoring the absorption signal of cold atom, adjusting
the diffraction efficiency of acoustic optical modulation in cooling laser, and changing the cooling light power. The
loop function of the cold atom number stabilization system is deduced, and its suppression effect on the fluctuation
of cold atom number is analyzed. The normalized fluctuation of stabilized cold atom number is 1£=0.001 in 3 h, and
the maximum suppression of power spectral density is about 30 dB in the range of 0.001-0.2 Hz. The reason for
fluctuation suppression is that the stabilization loop not only compensates the output light power of cooling laser,
but also corrects the cold atom number drift induced by environment. When the cold atom number is stable, the
(7 is the

—1/2

atom clock frequency stability induced by the fluctuation of cold atom number is decreased to 7X10 "¢
integral time).
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PID: proportion-integration-differentiation;

PBS: polarization beam splitter;

MS: mechanical shutter;

LPF: low pass filter; U,
RF: radio frequency;
BS: beam splitter; RF
PD: photodetector;
FC: fiber coupler
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Fig. 1 Schematic of cold atom number stabilization system
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Fig. 2 Stable time sequence of cold atom number
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Fig. 3 Loop model of cold atom number stabilization control system
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