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Manipulating the Evolution of Atomic Transient Coherent Effect
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University, Hangzhou 310027, China)

Abstract: This paper mainly focuses on exploring the influence of the radio frequency field's frequency and
the different atomic coherent situation on the transient effect. It is found that the polarized coherent atoms
can still experience a strong transient effect whether the radio frequency filed is resonant or detuned with the
Larmor precession frequency, and the transient oscillation frequency depends on the power and frequency

of radio frequency field in terms of 2 = /7 + 6*. Furthermore, the amplitude of transient effect depends
on the population of the coherent atoms is explored. The more polarized coherent atoms, the stronger the
transient effect presents. At last, we analyze these phenomena by calculating the absorption of beam based
on the Liouville equation. There is a good agreement between the experiment data and the theoretical
results. These results can provide further insight into the relationship between the coherence of atoms and
the transient effect.

Key words: Optical-magnetic resonance; Coherent atom; Transient effect; Rabi oscillation; Liouville
equation

OCIS Codes: 020.7490; 030.1670; 140.5560

0 355

D27 A5 5 110 1 285 8 T S AF 5 L st TR ) i 5 1% BT 1) A D 68 1 3 B WD, 75X — B 8] P 1 X D'
W WS A A T 2 S BR800 K A 6 45 R A B S AR R B B R E A U,Eﬂfﬂﬁ?ﬁ%ﬁfﬁfﬂ’lj‘ﬁ%miﬁ?m
FEPE LI TE A2 7 0 20 B A S 6 RIS R R R B IR A T A B I G

EE&T A B E ST E R (No. 2017YFC0601602), 4 i B BHF Ak 55 %% (No. 2020FZA3005)
E—EE - WI(1994—) , B WG A, BB 10 06 5 R 194 B4 ] Email: 21736047@zju.edu.cn
= Vi EIR (1976 — ), %, Ml 82, WL, AT 5E 5 0] 06 5 TR A9 AH B AE T . Email: zhaoyingwang@zju.edu.cn
W#s B #A:2020-05-09; % FA H#1:2020-06- 16
http: // www. photon.ac.cn

1002001-1



T o AR

B e RN R AR R A BN B A A R B TR A AN A T RO T B A
TSR = BE S4B A4S H 1% )V 1% M (Electromagnetic Induction Transparent, EIT) 5§ A - #i & [ 1% ( Coherent
Population Trapping, CPT)" "4 LAE IS EA5 5] 7140148 .

BT, BR 2 G T R AS RN, 38 3 45 45 A1 3 B A Tk vl o 58 R BRAE , DA T 802 D 1 A T 4B
41, BENGTSSON S A2 1 —Fi I T 1 Py Ja R 50 il 500 7 2 4 ol 8 R A ity 4 0 2 1) A 467 5 i 32 o i
VALENTE P 45 W% 3] 24 5 SR AT T 0l 5¢ P i A5 90 1) i S ), £ "R Jl 7289 D2 26 B, R B ETT Al AL G 5
W% & (Electromagnetically Induced Absorption, EIA) H Y5 5 5 BRI 1E 5% 48 0 8= 08 3% . RENZONI F 4§ 0|
S F A MR 1 % 3 00 T3 2L FEAS IR B AN I I #5355 T 43 T PR R 9 R PR WU Hanle {55

2010 4F , JHA P KA BFFE 1 A JL 4k A Ja 301 00's ko 38 8 9 — RE R 5 R GERY 3 g7, SE B 1 0 JL 1~ 33
S WA T L 22 S b AT S iR S A VK g i T 1 2 2 R T R O B AR R, DA S R e 1 O TR
W TR A A 0 4805 0 45 A 47 (Carrier-Envelope-Phase, CEP) & . [A] 4F , L1 H 45 MBS RS2 56 A
FE T CEP X it A 510 bk iV T 7 2510 JE 4% B B9 52 . 2015 4F , BERRADA K #1 ELEUCH H P AT¥
AU 5E T ZRe R 5 AR Bk R AR A A O 3 A T AR F S R i A e AL AR AL A ATTIE B T R A L
] FR A BT AR A iR R AE BB 4R T 3h Fy 2R R s T AN

3 3 5 P2 Rb R AUE JE B A G 3, MOMEEN M U Bl GREWAL R S 453438 1 3¢ Tk 2k M il
Jt i€ # (Nonlinear Magneto—Optical Rotation, NMOR) H [ Bk 25 5 W b i) & B, 24 04 3% 2% 18 28 fb i,
NMOR {5 5 f 7 g e B2 RS 78 IR i . 2018 4F i i $12 w5 A1 R #1031 9 R, GREW AL R S 888 W 5%
T AL G 1 NMORAE 5 21 B S48 5 15 5 05 A48 AT oA Ay I 25 00 76 78 28 80 i 0 480 o2 ) AR A5 i
S, JUHAT LA HT T 46 D0 1 37 1y 945

2019 4F | AR SCUR A 7 52 50 v 38 3ok A0 i B s 49 450 4 S5 A0 7 5 DR AT T SRR S8 AR B T RS
BN AEAR SO g 3 — 2 BF 5 e 30 3 R s A 3 DA 5 4 W 2 0N 14 AT 5 R A 5 R 4 S AR A 1 AR
B MR R GE AR AR RS AR Ay B 3k 26 T AR T LU T B 25 AH 2500 $y B AL 1 ) B A

1 LWRER

R S 56 € 28 N W 5T R T 5 6 MG 3 22 ()R ELAE R R s ) T AR SCR R JEF ) D1
28 580, By =2 %] 5P, Fo = 1 LW BRAE , W& 1 7R . AR 35 1 7 6 9 L A9 JR 1 b [32 J % D'6 1) 6 9 BR AT 2 %
FEW Ame = £ 1, A0 FE LTS 5°S ), 19 45 A Bl BE 2 1) B D WA B30 i A1 ', DI 7E R 25 96 2 Wl 7 B 4 b 1)
BT, WA A 0 125 ik 7| e | b A AR SO R R 9 S 96 v, DA 249 4 A 76 25 46 AN R T BB R b 11 )5
TR AT 1% 20 e B AW IR EHRAL BN T 5°S 0, me = 1, + 275 b 005 e 519505 48 A 28 8 % T BE R 1 i
T B Al BB 2 J5 8 R IT AR Ot T L B BB R OB A R e R 5 YR R 1Y
5S.,, Fi=2 3| 5P, F. = 1 B HERITAH B LR RS 5P, Fo =1 B IR B & 5 55 7T AE 23 3 % 31
BWF=1& 1, AHE S F=18 BWEF B TRABOCERERAHS 50EN S/ R, b T80
SR 8 R F=18 LR TR S oS a 5 2], e 5 SRR & KK .5
OIS 5S 0 Fr=2 FIEF o TR E b SEREN F=18 b B2 T 505 b BESR0 1
Fsf 18] 322 /0N 1 PR A4 ik 25 BB 9% =22 18] A9t 2 B[], B LA 5 4l LA Z0 W st 7 /) E

-1 0 +1 5P, F=1

12

m 5 F=2
) o 0 +1 52 Ca

H1 A E kAR LR E FREEHTER
Fig. 1 The schematic diagram of optically pumped processing
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Fig.2 The setup for the optical-magnetic resonance experiment.
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Fig. 4 The atomic transient signal response to the resonant frequency and detuned frequency of the RF field
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