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Abstract

The emergence of Rydberg atom technologies is driving a paradigm shift in modern sensing and measurement

by exploiting quantum phenomena to realize fundamentally new detection capabilities unmatched by their classical

counterparts.
details the sensitivity of electrical field,
development of the field and the promotion of engineering.

Key words

1 515

JC A HL I R TR A AR T m%’ﬁﬁ{m
TSN 22 T XTI BE A . T BB AR SR 32 L T AR
AR 2 RUST R0 A9 IR o] ,ééiﬁi%%%%?ﬁziﬂﬂiﬁi%%ﬁﬁ
RE LT A2 (] 17 R 9 S S AT R AR Al B A
NS N SR A BTN R S NN (NI R N e
RHE RS Bl K J B T k7 MR 2R A0 TE 0 rl DI B R
HfgpR 2L TeERETRNMASET, BA+
) BE 2T YR L I DR A BRI T BORD  0 H AH
TR E] o 3o R A L i 0 T ke v D R IO A
U R B R AN T T AR AR R T
A B OB B AR S IR T 55 A S B, 5 T LB AR
T O LR R I P 5 2 A R U AR A I R AR
L Gt AT T | AR /N 2 1] R 37 R A 2 I A
TS 7 AR R T 7 o AR SCET X HLEE A2 J5U 7 Jo 2k L %
AL 3T AR OR (9 R R BIF O EAT 25 A e T LB AR TR

W HEE . 2023-02-27; f&E HHA: 2023-05-08; FABH: 2023-05-11;

EBIE1EH : Hehao@casic.com.cn; “liguilan1981@aliyun.com

and looks forward to the future development trend.

This article reviews the development of radio frequency of electric field measurement with Rydberg atoms,

It will help the vigorous
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Fig. 1 Radio wave response sensitivity of rubidium atoms in the full frequency band""”’
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Fig. 2 Comparison of measurement sensitivity based on electromagnetically induced transparency with that based on standard quantum

limit. (a) Schematic diagram of the ladder type three-level structure of the Rydberg electromagnetic induced transparent sensor;

(b) variation of rubidium atomic detection sensitivity with optical depth (dot horizontal curve represents the detection sensitivity

value under the quantum standard limit, while the solid line represents the sensitivity value under the electromagnetic induced

transparency detection method); (c) contrast value between the measurement sensitivity based on electromagnetically induced

transparency and the measurement sensitivity based on the standard quantum limit under different optical depth (solid line

represents the calculation result in the ladder three-level structure, and the dotted line represents the calculation result in the

three-level A structure
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Fig. 3 Schematic diagram of sensitivity enhancement technology. (a) Optical homodyne device; (b) superheterodyne detection device;

(c) schematic diagram of optical repumping energy levels™”’
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Fig. 4 Enhancing detection sensitivity using a resonant cavity. (a) Coupling of Rydberg atoms with microstrip line structures'™’;

(b) coupling of Rydberg atoms with flat plate structures"”’; (c) coupling of Rydberg atoms with split ring structures™"”; (d) coupling

of Rydberg atoms with optical cavities™™’; (e) an integrated structure of a ring resonant cavity atomic pool
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