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Fig. 1. Energy level diagram for Rydberg four-level system.
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Fig. 2. Spectrum of the transmitted probe laser: (a) Obvi-
ous Autler-Townes splitting; (b) no obvious Autler-Townes

splitting.

207402-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 71, No. 20 (2022)

207402

A FE RE {5 S /E B 2. (R, & 2(b)

R T Y RF SR RS, Joik = A0 81 Autler-
Townes 4324 B G IR E A9 35 SOG4 30691
FE EIT WA B I, [FARE AT L3RAS <6 ko
., ST AR EIT-AT 200, Jois 28
RY M2 HAENEER, 7T LA E S RE 551040
LR

3 ETEEMETHRFZ#KEZA

FT R FE T RF 2R G INK 3 Pk
LHENE IR, REHETRE BN HOEEE .
A OGO OGRS | 7~ B LA A 2
TEFR . SRR R B3 133Cs T 2875
PP, R FRERTH 1 emx1 emx2 em, &
JEFEUBE BEZ) R 1.62x 10" cm 3. PHBIEOGES 45
AP K R 852 nm F 510 nm B4 45 I FEE &
S, it p S B D S e e A e A
()2 () G5 | PRI AR A e R PR
LZR I 1) (L 4%, 4 133Cs JR T 287700k 2 AR A.
RIS A B8 R L Ak, A fb 7 1) 35 2
BT BRIMDEIIEN 20.4 oW, #EELTIRN
28.8 mW. FEIMEFIHE A S35 8l 1 78 BRI AR AL
SR TGS SRS S, I

JCHLRE S 8P HI T 0 SR BRI gt 70
CERTTR R
pr _________
| laser
: 852 nm
Antenna :
RF signal ‘ ) >> [:| Vapor cell

source

Reference
signal

______________________________

K3 SEERAER
Fig. 3. Experimental block diagram.
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Fig. 4. Spectrum of the transmitted probe laser by scanning the coupling laser.
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Fig. 6. Photocurrent signal with different pulse width.

1 BUE MK GERE AN b R A L

Table 1. Comparison of set and measured pulse

width.
Setting Measured Error Relative error
value/us value/us value/us value/%
50 50.5 0.5 1.0
20 21.3 1.3 6.5
10 11.0 1.0 10.0
5 6.2 1.2 24.0
2 2.6 0.6 30.0
1 3.9 2.9 290.0
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Table 2. Comparison of set and measured  dis-

tance values.

Setting value/m Measured value/m Error/m
0 35 35
5000 4970 -30
10000 9965 -35
15000 15030 30
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Abstract

Rydberg atom is an atom with a high principal quantum number. Its quantum coherence effect enables the
measuring of radio frequency electric fields in space. In this work, the radio frequency pulse response
characteristics of the radio frequency receiving system based on the Rydberg atom under different pulse widths
and intensities are studied. In the experiment, lasers with wavelengths of 852 nm and 510 nm are used to excite
cesium atoms. Moreover, a radio frequency source emits pulse signals with different parameters to irradiate
Rydberg atoms. The probe signal transmitted from the atomic vapor cell is directed at the photodetector.
Moreover, the oscilloscope records the electrical signal obtained by photoelectric conversion. In addition, the
simulation ranging is performed by setting different pulse delay times through the fiber delay instrument. It
preliminarily proves that the radio frequency receiving system based on Rydberg atoms has a function of pulse

ranging.
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