WAKEFZFHR(BRARZFERR45(3):712—-722,2022
Journal of Shanxi University(Nat. Sci. Ed. )

DOI: 10. 13451/}. sxu. ns. 2022019

D LR AR R I RN R

Rilg A, FAF 2 R
(L PR ORI CHBIIERT BT 5k T PR R A 5055, 1179 A5 030006
2. INPEK B HRAIRT L, 1P K 030006)

 E ke yen g5 R ERE B AXLFABALAETLEL, EFRATELRRRTOML LS ET
BB R L AL AN B EFRERGERALE LR ER TR RO RIRE, T 50K ZIEER
F ROk Bt TR AR R TR AR I £ MU B AR R TR B E AR T AR et
TR LI BRFROER &N RBERBAFTIAORERT £,

KR T TR RAERRT T F AT RN ; ok £ 393t RTF ARSI £ B

FESES:0436 XHRFRAEAD : A X EHRE:0253-2395(2022)03-0712-11

Quantum Sensing of Microwave Electric Fields Based on Rydberg Atoms

ZHANG Linjie'*, JING Mingyong'?, ZHANG Hao'?
(1. State Key Laboratory of Quantum Optics and Quantum Optics Devices, Institute of Laser Spectroscopy, Shanxi University,
Taiyuan 030006, China;

2. Collaborative Innovation Center of Extreme Optics, Shanxi University, Taiyuan 030006, China)

Abstract: The quantum sensing of microwave electric fields is important for wireless communication, national security and astro-

nomical research. Recently, Rydberg-atom-based electric fields sensing have been a surge of hot issues because of potential ultra-

high sensitivity, ultra-wide bandwidth and good traceabliablity. In this review, the basic concept and general protocol of quantum

sensing are introduced. The advances of quantum sensing of microwave electric fields are described respectively, including Rydberg

atom electric meter, atomic superheterodyne receiver based on microwave-dressed Rydberg atoms and precision measurement using

the ultracold atom gases. The reasonable solutions are discussed to improve the sensitivity of Rydberg-atom-based electric fields

sensing.
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Fig. 2 (a) ¥'Rb atomic energy level structure for the microwave electric field measurement; (b) The splitting of electromagnetic

induced transparency spectroscopy with a resonant microwave electric field
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Fig. 4 Schematic diagram of superheterodyne receiver
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quantum number; (b) Evolution of the J spin in the Ramsey sequence; (c¢) Simulation in Bloch sphere of a realistic sequence
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Fig. 11 (a) Simple Ramsey measurement; (b) Ramsey measurement including the microwave pulses
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