| 585 F17H/2021 £9 B/ EXBFEHE

iyt Bl St FZFHE

JET HARAR T A C-Stark 2010 T35 HL I &

FHEUCREN KE 2RE KEA

PR AE RO IR T BT R TR SO T AP E R S IR &, IhPE KR 030006
e e U ALE G, P RJE 030006

WE  ERIRM 722 A 42D 28 AR, JF 5 T AR 1 00 FRE A 03 W1 DG S B0 T e g
o SCE ORI RO TR T 2U A T 42D A8 BUAEAR TR A el R G A S AR T B R T L 5 S 03 WOl
T BRSE T BN S AR S (RF) L /R T B OGS RS F 43 24 5 RE HL 08 B2 RO i G 2R o SR IDFE Al
3 W B R ) 3 RE Ha 37 04 07 =X, S 807 6k 1000 R 3 3 8 ROIT 38 A 0 i o F 9 65 SR 6 TR P 3 %) o 2 T 9 IR e L
HEENSHE M EAE L

XKEIR FTHATYHE;, BEMAET; THEBY,; QAT BV, AC-Stark 800

FESES 0562 XEttRER A doi: 10. 3788/LOP202158. 1702002

Power-Frequency Electric Field Measurement Based on AC-Stark
Effect of Rydberg Atoms

Li Wei'”, Zhang Chungang"’, Zhang Hao"?, Jing Mingyong'?, Zhang Linjie"”
'State Key Laboratory of Quantum Optics and Quantum Optics Devices, Institute of Laser Spectroscopy,
Shanxi University, Taiyuan, Shanxi 030006, China;

*Collaborative Innovation Center of Extreme Optics, Taiyuan, Shanxi 030006, China

Abstract The 42D Rydberg atom is prepared in cesium vapor at room temperature, and the power-frequency
electric field is measured based on the electromagnetically induced transparency spectrum of Rydberg atom. The
42D Rydberg atom is prepared by two-photon excitation, and the stepped electromagnetically induced transparency
spectrum 1s obtained by changing the coupling frequency. The relationship between the spectral frequency shift and
splitting of Rydberg atom under radio frequency(RF) electric field and the amplitude and frequency of RF electric
field is studied. By modulating the amplitude of power-frequency electric field to RF electric field, the measurement
of power-frequency electric field intensity and frequency is realized. Research results has important reference value
and significance for online traceable measurement of power-frequency electric field.
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Experimental setup and energy level diagram of Rydberg ladder EIT system. (a) Schematic of the experimental setup;
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Fig. 2 EIT spectra under the variation electric strength.
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Fig.3 Frequency shift of hyperfine states in EIT spectra
varying with electric field strength of RF fields
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