i A s

Sk
op
H
=
|91
98]

doi: 10.11823/j.issn.1674-5795.2023.03.05

o T E R FH

AR
(1. ER2 B 0 B A 2 5 R GUBP AT B, M 2R 430071
2RRETFHAF LR, Hk &R 430206)

e

M OE: dETHTAEEZE (CPT) SEFHERF AR FHEARIATT 4£3K, @FCPTE Fo# oy
ARJEIE | Ramsey-CPTJE F 4 K. CPTR F4 WM/  NAE M T E. CPTYRFRE FHWA RS, sHFHxX
R BB FE A S . Ramsey K . A E Ik KRB (push-pull) . 3ok Fn fik sk £ 50 DA B B AL A
n T &g (MOEMS) % AHFAT AN, RAKLEHCPTR F4 mE WML, & A s E m e
R

KR MR F b AT AR AR we R N E Y foRAl e e T

FESHES: TBI39 SMHERERAERRD: A MEHS: 1674-5795(2023)03-0053-07

Chip-scale coherent population trapping atomic clock
CHEN Jiehua'?

(I.Innovation Academy for Precision Measurement Science and Technology, Chinese Academy of Sciences,

Wuhan 430071, China; 2.Wuhan Institute of Quantum Technology, Wuhan 430206, China)

Abstract: The chip-scale atomic clock technology based on coherent population trapping (CPT) atoms is re-
viewed, including the basic principle of CPT atomic clock, Ramsey-CPT atomic clock technology, schemes of CPT
atomic clock suitable for miniaturization, and the development and current status of the chip -scale CPT atomic
clock. The key technologies, such as laser frequency modulation, Ramsey technology, left and right circularly polar-
ized light pumping (push-pull), laser and microwave frequency stabilization, and micro optical-electro-mechanical
system (MOEMS), are analyzed and discussed. Finally, it is concluded that the CPT atomic clock is developing in
the direction of low power consumption, chip-based and high clock precision.
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Fig.1 Widely used scheme for CPT atomic clock
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Fig.2 Schematic diagram of transition
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Fig.3  Physics package of microfabricated atomic clock
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Fig.5 Physics package in ceramic carrier
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