£60% F 11H/2023F 6 A/HMAEXBFEHE

It Bl St FFIHE

] s BT~k 0 vl 3 I AR

#R, AR, 2R, fed, DER, WRR, BAFC, KERT, RE
A T T B, R R T TR S BN SE, SR M 510006
R TR DR GCBE TIRIK 4 8%, PR M 510006

WE AR, T B T A RO I T R R R A A BT B L I AR G — A AN AR A R
RN T T B T o ARG, A SO 2R T B AR AT i 0 3 0 U DA 6 S R IR A A Jr ik TR 4 S 852 nm
POL IR 76 3% B UR 509 nm SO HURE S 5 38 WIS RATT ) 1 A iz 9 5 T B e vl 370 0 A% o R JH e A8 0R T B
P WU 2 [ B o B 1) ) SR HL 3 D LR Bl TR A S A R

K WEOESEY,; BIEEET; MO d e BT AT

hESES 0562.3+2 XEERER A DOI: 10.3788/LOP230671

A Transportable Rydberg Atomic Microwave Electrometry

Bian Wu', Zheng Shunyuan', Li Zhongqi', Guo Zhongyu', Ma Hengkuan', Qiu Siyuan',
Liao Kaiyu', Zhang Xinding'", Yan Hui"’

'Guangdong Provincial Key Laboratory of Quantum Engineering and Quantum Materials, School of Physics and
Telecommunication Engineering, South China Normal University, Guangzhou 510006, Guangdong, China;
*‘Guangdong-Hong Kong Joint Laboratory of Quantum Matte, Frontier Research Institute for Physics, South

China Normal University, Guangzhou 510006, Guangdong, China

Abstract The research of the microwave electrical field measurement which 1s based on the Rydberg atoms is developing
fast during recent years. The prerequisite for the engineering application is the minimization and integration of the
microwave electrical field measurement systems. This article introduces the basic characteristics of the Rydberg atoms,
the fundamental principles of the microwave electrical field measurement, and the method of determining the resonant
frequency of the transition. In addition, a transportable Rydberg atomic microwave electrometry is developed by combing
the 852 nm modulation transfer frequency stabilization and 509 nm electromagnetically induced transparency frequency
stabilization. Based on this instrument, we demonstrate the microwave electrical field measurement which is traced back to
the standard international unit systems and the detection of the weak microwave signal.
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Table 1 Relationship between the partial physical properties of

the Rydberg atoms and the effective quantum number n”

Physical properties Formula Scaling law
Atomic radius apn® n'’?
Transition dipole moment <nl\ er| nl’> n'’
State lifetime an"’ n’

Note: a, is the Bohr radius, e is the elementary charge, 7 is the
valence electron orbital radius, and a and b are the parameters in

the empirical formula of radiation lifetime.
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