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Experimental Investigation of Electromagnetically-Induced-
Transparency-Like Effect in Optical Coupled-Resonator
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(State Key Laboratory of Quantum Optics and Quantum Optics Devices, Institute of Opto-Electronics,
Shanxi University, Taiyuan, Shanxi 030006, China)

Abstract An optical coupled-resonator may simulate the phenomenon of electromagnetically induced transparency
(EIT)in atomic vapors. We utilize the separated optical cavity mirrors to set up the coupled-resonator, which is easy
to adjust the parameters of optical coupled-resonator. The reflection spectra of the coupled-resonator with the middle
cavity mirror of different transmittance are measured. The EIT-like effect is observed in the optical coupled-
resonator due to the classical destructive interference. This system can be used to study the slow and fast light

experiments due to its simplicity and flexibility.
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Fig. 1 Schematic of a single optical cavity
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Fig. 2 Frequency response of the amplitude and phase components of the reflected field versus detunings between

input field and cavity. (a) an undercoupled cavity; (b) an impedance-matched cavity; (c) an overcoupled cavity

TEHEENE S FRBEAR.BTENRS R
B

oty exp(i@) — ry
1— a5 yir3exp(i®) ’

oo E__
: Ein

AEH BERNOHABRREE - NRERS A
BAXRTR) PR FEr, HE - TEHRHRY

_ airiexp(i®) — r, B 0 38 A1

n= 1—alrirexp(id)



91

B OBE. REBRAETROMRMENARNELRBR

2567

BRAR 0 B A1 118 — FF B 4 K #4442
HEBRENMENEREE Bko=0. B 44
B A R 5 5 00 Uk 0 AU 1 5 A B 06 5 MR i Kk
EHER, M4@DMG@)NEE L EHE2H
JB B B A 6 1 19 S5 5 ) iR O A0 AR 238 5 T DA o
CRRBEA I, 76 1 35 4% B 3 A % ok v 8 e v 54
4D R/E 2 5K 1 WEBEENR TS
B 4% W8 A AR L3S, BT LUE BUAE G 1 R 5 3 A AL AR B
LR/ TR I R R O R R A 1B bk iR
BOZARKUT =Y FH EIT 50, Yk
HE A BB AT R, R AT AR e R K,
mEACDM) IR, X5=RRETFHEKBES

S 5R B i EIT Rl o R AN —B, B ER
F7 VST RT ARt el A I 5 S Y S 9

Y, = E _ _ @271 expGA) — ro
’ E® l—aﬁyrlfnﬂexp(i/})'
7y ts T, tz 7, tl
cavity 2 cavity 1 E,

B3 @meErEH

Fig. 3 Schematic of a coupled optical cavity
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Fig. 4 Frequency response of the amplitude and phase components of the reflected field. (al) and (a2) with the single
cavity 2; (bl) and (b2) with the coupled cavity; (cl) and (c2) with the coupled cavity

3 ELhKEBMER

LRFEEME S iR, HP M, M, M, HEE
s, M, e e RS —
PR B M R ML, Mg, M R 1064 nm 4T 4b 45°%
5% PBS R4 Dy, D, Dy Rt

3135 B H s HV-AMP J  [E Bk 385 Lock-

inAmp MM KL L, Ly, L AOEH. ¥
KR BTHHNEE R HEER ALk
BN BEEMAE Nd: YVO4-KTiO4 # 5k 2379,
808 nmiliE INE N 2.5 W, FJ[EBLEH 220 mW
B 532 nm &6 F0 50 mW #1064 nmBIFRLT 50 6.
HERERmFA i 72 30 mm # M F
—“ AT HEBR. MABRE M, HMmEeE, X

{HV-AmpHlock-in Amp
T LD
mode clean L a/n

cavity A i T
h !
4]

L A DPBS

2

optical isolator

\ M,

Y
-1

signal source

optical isolator

88 :

28 {HV-AMPH

[} 8"..-'
-=|_
|| P )
9P M, M, M, L %

-] o g -

Bos ZREEH

Fig.5 Schematic of the experimental setup
1064 nmMH B RN T, =3.6% Bl BFE M,
M 1064 nm KB K (R § % R >
99.9%) . AP EIKHE M, B—TH EX 1064 nm 1



2568 X ¥

¥ i 29 %

E—EH AT 1064 nm B — & KA RV 5, 15—
EEESE M, —@, MM M, 255 M, 88K E
R — R, B EKSA R 29. 5 mm,
FIHBOE RSB MR A 2K EIT 80, HFEA
SHASBESEHTRTWEKICE., I 7T HRE
ANEBE A IT AR, R A —H A R
B BRI AR 9 A B B 3 BT T 2 .
RPN R ¥4 R =R, =30 mm KM HH
Bl BERN L=>59 mm §— /L300 A F8
B X 1064 nm KB SR RHR 2.3% #12.0%,
KR MR ERE R EEEALS
HIE L EAEEREHBEIRERES 5
ABHITEARE, % dmESEARBER
B G b T8 1 B AR R IR R UE B 457,
BRERET R 5k E 88 AR 07, Bl K4
HGEIEESEARNREEER AL, BT

1 1
E gz
gé o2
= 2 < 2
&8 &8
ol @) ol o ®)
-400-200 0 200 400 -400-200 0 200400
) Detuning /MHz Detuning /MHz
L bt
£z £z
g8 L2
el €
&8 & 5
oL M@ =T o)
-400-200 0 200400 ~-400-200. 0 200 400
Detuning /MHz Detuning /MHz

RN D, W, BE A B IERS, R
FIE — 155 U6 & 8 B BOK 8% B B3R 3 s 48 M, A
M, b He A T e, 5 7 A A B K ) e A g
LRSS NE 6 BT KR ST %
BT B R R A oA I 1 S AR T 4
FEHRA R R SIS . WEREGEPHE R E
WAIRA R KT 75—, ARSI ERE, W
0 525138 4B 6 Ca) ~ (h) BiF 7 » 8% B i Sk ] 72 3
EX BRI REERGHENR. XE5ZHE
BEFREMBEN S ERESERAR IR £k
STRR EIT 3% o bl 204 (] o 3L 4t £B &
LA FRE EIT LR WA 6(e) R,
ERPHEREE M BRARE R, KR i
WE 7@ Fim. MEBAERPETEM A—E5
SR, A R — AR A B, R SHE tn & 7(b) B
A FRAMERFROMEIBA, - iR g

1 e 1

= ]
] [
£ ‘? €4
&3 cg
&8 &8
oL © "~ @)
-400-200 0 200 400 -400-200 0 200 400
Detuning /MHz Detuning /MHz
i e
] =
o2 <P
S SE
¢z £g
=5 =3
&5 88
ol . (® ob LY
-400-200 0 200 400 =400-200 0 200400
Detuning /Miiz Detuning /MHz

e BMABPFEM BWEHERNO. SHUBMRIE. BMNRRN LR BOEEHEMEL EIT AL
(), (b),(c) s (d), (D), (@) (h), P HEIH) It L4t , BB & 1 2 BT AR 2 EIT B £ (o)

Fig. 6

(a)~(h) show the experimental frequency response of the amplitude of the reflected field in the coupled cavity with

the experimental condition of R; =0, 99999,R, =0. 995,R; =0. 97; (e) shows symmetry like-EIT phenomena when

the two optical cavities are resonant simultaneously, The rest figures present the asymmetry like-EIT phenomenon

while out of resonance
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Fig. 7 Experimental results of the reflected ficld for three kinds of coupled cavity. (a) single cavity 2 while blocking the

cavity 1; (b) coupled cavity with the transmittance of M, being 0.5 % ; (c) coupled cavity with the transmittance of
M, being 2%
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