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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, Tatyuan . 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 coul.;led-resonator. The reflection spectra of the coupled-resonator with the middie
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
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experiments due to its simplicity and flexibility.
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Fig. 1 Schematic of a single optical cavity

H E\E..E. E; 5850 W EE 6 5 4 A R 235 8] {7
BADREE 0 Moty S50 N E R A SR
MOER AR R R« UERBEBERZE (N
R e A0 HEICHUR @ RHER KNIk
PR AR . G2 I RS S R 5

E, = it,E, — r.E., (5)

E = itE, (6
iy LA b RT3 5 B A A s I RO BBy R
MR

E, o riexp(i®) — r,
- =~ = E [} 7
"TE., 1 —a*rirexp(i®) e
_ E, atit,expCid/2) (8)
¢ E. 1 —dfrirpexpid@)’

MEANNFEBEHEL . > rd, RAKBEE, tk
EWMABASENENR/NT HNESFE, HE 202
FroR AR M2 M, 78 I 3L AR B 30T b O Bk v #) A 3
BEHT 5 R U AEL, AT T O Bk b 8 D AR 1R Y
ro = ria®, JGOF I R BRI IC AL A% 4 , S UG 3 3
AL 2D PR B2 EHL r <rdH A
AR . WREMABSHENERRXTENE
PURE , 7 B SR BRI AL 't Bk ob ) BE B ST R KT
1, A0 I8 MO Bk 8 0 AL 7, i & 2o PR .

1 0.5m 1 : 0.5 1 0.51
© ‘ amplitude | o amplitude o |amplitude /—=_
Z I 12 :
= / S s A £
5 | T A ¥ 5 -
o g3 phase| © © 3
& . phase | & 2 g 8 : g
g g8 g 3 : =
= =] s= <] 3 @
1) g 9] &
e ~ A~ i
| (a) s . (b) o5 phase ©
0 -400 -200 0 200 400 w0 -400 -200 0 200 400 ™0 -400 -200 0 200 400 =057
Detuning /MHz Detuning /MHz Detuning /MHz

B 2 =2HEE P RSO I 00 B 08 RO L S AR X IR R E AL . () KFBAE; (o) L ICALRE & 8 5 (O T F & 1

Fig. 2 Frequency response of the amplitude and phase components of the reflected field versus detunings between

input {ield and cavity. (a) an undercoupled cavity; (b) an impedance-matched cavity; (c) an overcoupled cavity
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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; (b1) and (b2) with the coupled cavity; (c1) and (¢2) with the coupled cavity
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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 field {or three kinds of coupled cavity. (a) single cavity 2 while blocking the

cavity 15 (b) coupled cavity with the transmittance of M, being 0.5 %; (¢) coupled cavity with the transmittance of

M., being 2%
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