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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 ,
Shanwxi 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

THZEWNAE 3 Fraile . e Ee iR
_E._ aviexp(i@) —ry
7= E, 1—&yrmexp(i®)

A R Y B A O R B A R SO AR
B 7 20 o RS, i 3 — A R R

2 i — I S S RS —
y, = —Lnexpl® 1 g o — Ao
1—ain TZQXP(I@)




9 1 =

WS SRR I P S R

7 375 W B 4 1Y) S 00 i 5 2567

BAE R AL, 0 S A AN I8 A 3R — J&] T 45 ok 1 A 47
BUAE AR FE R R A SE I © = @, B 4 45
AR I B 10 IR i R A 5 A B 6 A i Ok
WA, B 4D Fa2) PR 1 5 B 2 1
JI B i 1 2 55 3 1) 5 e 0 AH 67 3 L T LR
BN KRS A 1 7 i i B 3 A e ok v ' o A 4%
B 4D FI(b2) M 2 5HE 1 A SR A 1 RS
{18 41 T FREL 7 3% L 0T DL SRR G I R T 3 7E L IR B
I R AT /N o [ E ' A B AR O 0 Ol A%
B ZIL T =R RE 71 EIT &0 . 25K
Hh R A 0 3 G R, RS B B R 4 K
wmE4ACD M) Pin, X5 =R 73 KA

DG R S ETT W03 73 240 R AR — B, il 4R
JrE AT RASR Y R A AR R A 1 RS -
E. . a2y, exp(iA) —r

,y _ _ nt1
" E™ 1—ad2y, 1r,+1exp(QA)”
/"3 t3 TZ tZ Tl tl

cavity 1 E,

B3 MR B

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;
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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 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 % ; (¢) coupled cavity with the transmittance of

M, being 2%
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