W45 W 2/ M Fx % W Vol. 45 No. 2
2024 4F2 H Chinese Journal of Scientific Instrument Feb. 2024

DOLI: 10. 19650/]j. cnki. ¢jsi. J2311847

)RR F M St BRI A HI A CPT (5SS RIHRE

RAED TR BAR EEN A
(1. P ERPEBR S AR SEOROIFTTIERE JIL 4300715 2 VTBUKFE A TH AR BRI 430056)

8 AT NS R N B A AT R . B TR TR E NS R o AR R R S BOR R E
FEUYAE E— R T A1), U BOCR AR FH RSB, /T LA R T K W PERE . R0, B RTHR R T B R S5k
FAXF R 2% , AR F IR AP 3k R G R BUAE A/ NI FRATBIH T = A S et i RGBS i DL N s iR
[ by T A O B B RO G B, R FH B AR A R4 T 2% 10° A, ek, 9 T fRifk CPT W IR T 4h MO R 40, 185 Bk
NG E RGN U — Rb D2 RO T I FAH1S CPT #89A), DL LM TAE M RSBt N AL s P g v
JRF CPT Bl e 28 PP BETTA BE 8 T S ZE 3R A AR SER

SEERIA) ;W SR s A T A TN O R s SIS

FESES: THTI MEFRIRES . A EXRREFRSERE: 410.55

Coherent population trapping resonance signal interrogation
based on grating magneto-optical trap
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Abstract ; Coherent population trapping ( CPT) atomic clock has irreplaceable advantages in miniaturization. The mid-long-term
frequency stability of vapor cell-based CPT clock is limited by buffer gas collision and broadening. To overcome these limitations, the
laser-cooling atom technique is an alternative method to improve the mid-long-term performance. However, the conventional cold atom
system remains relatively complicate. A MOT based on planar elements is proposed, which consists of grating chip, coils chip, and a
compact vacuum chamber. The 10° cold atoms are trapped with a single beam. Moreover, a laser stabilized on the Rb D2 line combined
with time-multiplexed frequency shifting is proposed to realize laser cooling and CPT interrogation with a single laser. This work evaluates
the potential for developing a miniature/compact high-performance cold atom CPT clock.
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