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Overview of Chip-scale Optical Clock Technology
GAOQO Li-juan

(Chengdu Spaceon Information Technology Co. , Ltd. , Chengdu 610000, China)

Abstract; Chip-scale optical clock is a new kind of optical clock based on the optical frequency tran-
sition in hot atoms. With the development of photonic integration technology, laser technology
and micro-electro-mechanical technology in recent years, this kind of optical clock can realize small
volume and high precision, and is expected to be widely used in various national defense equip-
ments sensitive to volume, weight, power consumption and precision. In this paper, the progress
of optical clock technologies including the optical frequency standard based on the two-photon tran-
sition spectroscopy. micro-fabricated atomic cell technology. micro-resonator optical frequency
comb technique are introduced., then the frequency stability and accuracy are analyzed, and finally
a brief outlook of the challenge and the development for the chip scale optical clock is made.
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Fig. 1 Performance comparison of atomic clocks
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Fig. 2 Schematic of the microfabricated photonic optical atomic clock

JE AR A A 1 i 1 AR R T 4 O 2 %
RO T BRI EIE AR

I P9 N A T IR D' Bt A A i AR 5 L (H
JEWUE AR B — B B HOR R i TR
R R 2 B 7Y 22O 240 B LR AT S BT L 365 4
R M Ae v BE 2 K o7 2 7 AR A8 BIF 5T BRI Dt
i A CPT e B B F 5 S At 4L 92 5 i
HPR B T ey A BR 2 A B R o e i B
BOART ST B AL B 2 45 00 40 B & 32 6 9 AT
o0, [N R T B B0 1 BROE O 35 BF 5T 32 B
] JEEF A5 1. 5pem B A AR 1 L BF S B f 45 L
TR

2 REHERUBEXRRER

2.1 MERXFmmEAR

1 455 11 35 T BB O 2 1 D' 27 A0 3 i R B
HE OGN AR HT L E R S O o B AL EE F
J A I 5 A AR AR 7™ OB T 3 — 2B el S A i R
SF. B 2007 AF S S RERRE T2 B T. I
Kippenberg PR 8IZH B Uk £ T 56 T 6 00 232 s 46
(9 JE L AR LI — IO S B DL R L OB e i R AE
SR AR AN TAlL SR T — Bk e $m

DR p) R s NI B = Sl e
Q) R /AR 2 AR BRI Ol 2 Tl R 2% 5 b BsF B s 7Y
PR PN T O |53 ¢ B o AN L LD |

BB A WS K AW PN = B I 2 1 800, 451 a5 TR
#5i (Four-Wave Mixing, FWM) . B #H 13 8 ] #1132 X AH
P AL 2R U A T 2 AT DA T BR B R
TR AE CAn &L 3 BT ) W] R 1 AR S 2 SO 4 R 6 B
BABARZ AN AR R [R] BEOG 2 e . I
HER I HIE T 255 CMOS T2 328 Cn 8 Ak i 1%
) AT LS S A G IR B R 2 A Y AR
B BAR FALREROR Y Q (H HA 10° 247 fH 2 H il
KA R SF RIS 35 2.5 X 10 P em? /W B = By 3k
2R Tk FR B K M B AR T X QE A SR L X B Rk

= S PD
AR
(a) &1y
FIFFWM - AR EFWM 1)
. AR )
=
] H 7 ]
NER . b
ot ! | I Lyl
e it B IR
(b) 7=t #L%1

B3 MEXSRARSLEN
Fig. 3 Structure of microcavity optical
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