1 S F oo Vol. 53 No.l
20254E1 H ACTA ELECTRONICA SINICA Jan. 2025

JEER e v Jo K] T M v ] 8 3 2 M A% SR

RSLEE L E AU SR B kT R
(1. AL TR B R 27 RO T2 5600 75 X T S 2, LAt 10087652 LAt lif f 2 (5 8518 (5 T RSB, JLat 100876)

W OE: {EREEERE R (Whispering Gallery Mode , WGM ) YG2AUE (9 T2 S50 — 8 R 09 5 IR F R R 25 1k
Jes AT AFE AR Ze M2 AR TR DL G A SR 28 SO0 S R, B R A R AT 5% . o 1 v SO 7
JR R T, AR SCHTF H s AORE 3 i S0 1 45, R A T 6 L BGR kT2, Bl 4545 31 0 — S Ak ok s EL A 8 e i
JH T ARIRAS R SCR AR , W R T de i AT 3x 0%, T AE R B He A B8 07 58 JR R TS R SR
FHEBEST, 1 h (SR AR RS B ] ABRAIR SRR A 1/10. 8 &0 5 T R T o T AR AR M50 B E T 3R (IK 266 pW ) , A
SCHE TR I P A B ST IR YEARBR IEA T T A2 RN FH S48, SR T A5 B R U M 8.40 pm/°C I Rl AR I 30 CRYIREETR
JEE BRI . AR SCIOIFIE ER hy ks AR B R A G AR AR BB AR S8 R4 T 5 iy TR

KR R (WOM) 5 1 5 0 PR 080 5 F sh Akl s o b2 s SOARA A JRk

HELWHE: Jbati B AR A 4 (No.2210004)

hESES: TP212.1 XEkFRIRED: A XEHES: 0372-2112(2025)01-0041-10
8 F 23 URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20240414

Fabrication, Packaging and Sensing Application of Ultra-High
Quality Factor Microrod Cavity
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(1. State Key Laboratory of Information Photonics and Optical Communications, Beijing University of Posts and
Telecommunications, Betjing 100876, China;

2. School of Information and Communication Engineering, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract:  As one of the important parameters of the whispering gallery mode (WGM) optical microcavity, the high
quality factor means that the microcavity can have better characteristics and broader application prospects in the fields of
nonlinear optics, coherent optical communication and microwave photonics. In order to improve the quality factor of the mi-
crocavity, this paper controls the fabrication of the microcavity based on the automatic program, and optimized the polish-
ing and annealing processes. The prepared silica microrod cavity has the characteristics of ultra-high quality factor, low cost
and high efficiency, and the quality factor can reach up to 3x10°. Based on the modular package scheme of integrated tem-
perature control, the anti-interference ability of the microcavity coupling system is improved, and the frequency offset of
one hour can be reduced by 10 times. With the ultra-low nonlinear threshold power (as low as 266 wW) brought by the ultra-
high quality factor, this paper conducts sensing application experiments based on the Kerr optical frequency comb-generat-
ed by the microrod cavity, and realizes the multi-mode ambient temperature sensing with a sensing sensitivity of 8.40 pm/C
and a measuring range of more than 30 “C. The research results of this paper provide a powerful tool for high precision sens-
ing, large capacity optical communication, low threshold laser and other applications.
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