.@ ﬁ‘\i t % N S SCOPUS, Z5EHTI
~ - A E., REE E

Journal of Applied Optics

HTHENEIRES KB R EUE R T2

REAR B R LEd HEL LEKE R&F BEE

High-sensitivity quantum sensor based on micro-ring resonators

DENG Yulin, ZHOU Shenghang, SHI Xishang, SHANG Wusong, FENG Xinyi, YI Pinfang, SUI Xiubao

SIHASC:

AR, JEIZER, B, S ST ROERMIE RS I i R SR IRAR ). BLHDGA, 2025, 46(6): 1268-1277. DOL: 10.5768/JA0202546.0612008

DENG Yulin, ZHOU Shenghang, SHI Xishang, et al. High—sensitivity quantum sensor based on micro—ring resonators[J]. Journal of Applied Optics, 2025, 46(6): 1268—
1277. DOI: 10.5768/JA0202546.0612008

TFELR I BE View online: https:/doi.org/10.5768/JA0202546.0612008

T RO HA S R

Articles you may be interested in

BT OB T - DB 50 1R R BUE TS S R
High—sensitivity refractive index sensor based on FMF-CLF-FMF optical fiber structure

M. 2023, 44(2): 462-468  https://doi.org/10.5768/JA0202344.0208002

25 ORI ) 5 BT Sh SR AL IR T 5
Package of hollow micro—bottle resonator and refractive index sensing properties

I3 FHYE2. 2022, 43(5): 1001-1006  https://doi.org/10.5768/JA0202243.0508002

E TR A A FEOCL GBI

Wearable fiber grating demodulation based on photonic integrated chip

NG 2023, 44(1): 219-225  https://doi.org/10.5768/JA0202344.0108001

F TS VAT M PR B B F J FL B0 ¥ R B A

Detection of pollution defects in integrated circuit chips using short—wave infrared polarization imaging

R 2025, 46(2): 388-394  https://doi.org/10.5768/JA0202546.0203004

ETRRBERNSHRKTOCEFRSE

Underwater optical communication system based on high sensitivity detector

R 2025, 46(4): 929-936  https://doi.org/10.5768/JA0202546.0408001

TS FHERSR 5 B R DA e e B

Sensing characteristics of long—period fiber grating based on chiral micro—taper structure of eccentric fiber

R . 2025, 46(5): 1135-1142  https:/doi.org/10.5768/JA0202546.0508002

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202546.0612008
http://www.yygx.net/cn/article/doi/10.5768/JAO202344.0208002
http://www.yygx.net/cn/article/doi/10.5768/JAO202243.0508002
http://www.yygx.net/cn/article/doi/10.5768/JAO202344.0108001
http://www.yygx.net/cn/article/doi/10.5768/JAO202546.0203004
http://www.yygx.net/cn/article/doi/10.5768/JAO202546.0408001
http://www.yygx.net/cn/article/doi/10.5768/JAO202546.0508002

55 46 & 45 6 ] B Ot % Vol. 46 No. 6
2025 4F 11 H Journal of Applied Optics Nov. 2025

X E RS 1002-2082 (2025) 06-1268-10

S| A XB R AR, JE M, ST 0, 55 BT ORI AR &5 00 5 R MUE & TR R (9] D, 2025, 46(6) : 1268-
1277.

DENG Yulin, ZHOU Shenghang, SHI Xishang, et al. High-sensitivity quantum sensor based on micro-ring resonators[J].
Journal of Applied Optics, 2025, 46(6): 1268-1277.

7 2 i

BT OB Ik A 0 e R U B 1 1R e

AR EAR, B FA, L E S, AR, D BN, RE S, BT
(R TR 7 TR SRR, VLI m AL 210094)

N

B B ETHERAABRAETHETSEARMNEA, TAIMN BRI EZ T Z TGRS
FARZEE R, TTHERMEAF_REFTEF OB CED ), ENEREAGFLFH,
RE A 2A R 4R R aéé@:#i*éﬁaaz&,f%%ﬁ&ﬁfﬁﬁkﬁ%%ﬁi\Eﬁ\ﬁéz&%éﬁﬁ%m%%
BEER, AR AREFRGERE R G5, BARERBEEALTFERCKR Y EZ LM, F5TH
3k &, M & & 3% . CMOS (complementary metal-oxide-semiconductor) 7T 3k &~ . #8 &7 4 s B 4% &, L 5
RESTHRRABEABFESRED, BRABRSORERCETANARSZORRAB TS5 T
BB AR ELE, T EALBRBZALTAIRK, TRABREANEGE TR E; MG
FMNTERAESGAZTHAAER, MM EASEZEZTTFARTEMN, AKX HARFEREZEARL TG
FTHRBAABM RIS AERERT TG, FTARRBEORARARERE LT @77 RZ,
R MABRES; TTHRER R LASR; ERETEN

FE 42 5: TN206 XHAPRERD: A DOI: 10.5768/JA0202546.0612008

High-sensitivity quantum sensor based on micro-ring resonators

DENG Yulin, ZHOU Shenghang, SHI Xishang, SHANG Wusong, FENG Xinyi,
YI Pinfang, SUI Xiubao
(School of Electronic Engineering and Optoelectronic Technology, Nanjing University of Science
and Technology, Nanjing 210094, China)

Abstract: Quantum sensing utilizes the quantum state of microscopic particles as the detection carrier, and can
realize ultra-high precision sensing by measuring the perturbation of external physical quantities to the
quantum state. As the core driving force of the Second Quantum Revolution, quantum sensing is moving from
the laboratory to the industry. With the breakthrough of key technologies such as micro-nano heterogeneous
integration, quantum sensing is expected to greatly improve the measurement accuracy order of magnitude in
navigation, medical care, energy and other fields, thus becoming a strategic high point for future research. As
an important component of photonic integrated circuits, microring resonators have shown revolutionary
potential in the field of quantum sensing in recent years thanks to their strong nonlinear effect, CMOS
(complementary metal-oxide-semiconductor) compatibility, and ultra-high integration. The core of the
performance of microring resonators lies in their high quality factor and tunable free spectral range. The former
implies a longer photon lifetime in the resonator, which can show more obvious quantum effects, while the

latter enables multi-parameter parallel sensing and thus the simultaneous detection of multi-channel quantum
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states. This paper introduces the microring resonators, as well as their recent progress toward quantum sensing

applications, and provides an outlook on the technical challenges and development directions for the future.

Key words: microring resonator; quantum sensing; on-chip optical chip; integrated quantum device
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