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technology

In this paper., a theoretical model of the novel all-optical polarization switch based on nonresonant Stark
superradiant mode, the sample fully recovers after the passage of the pump pulse for near-resonant pumping, making

effect active photonic band gap was investigated. The change of active photonic band gap reflection spectra of the all-

—

optical switch under the pump pulse was simulated; the contrast ratio as a function of control-signal delay and pump

pulse intensity. the impact of disorder in the periodicity of the quantum wells and the drift of refractive index on the
switch.
Key words

formation of the resonant photonic band gap were simulated also. Furthermore, due to the fast attenuation the

=

possible a switch with terahertz bandwidth. The active photonic band gap is very sensitive to the change of the

exciton resonant frequency, so the pump pulse energy of the switch is small than that of the normal quantum wells

optical devices; all-optical switch; active photonic band gap; optical Stark effect; pump-probe
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Fig.1 The schematic diagram of all-optical polarization

switch in reflection geometry
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Fig. 2 The reflection spctra of forbidden band of the 200

period resonant photonic crystal is indicated by

solid line, the spectrum of the control pulse is

indicated by dashed line and the spectrum of the

probe pulse is indicated by dashed-dotted line
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indicated by solid line, dashed line and
dashed-dotted line respectively

3 s 1 A5 Bl iz O B9 A T E RS L O
EE]Ep

X 2k i AR B AR I O o HG 7 e A A i [ i IR S
G IIE LS B OE AR L 2 A e B i 4R il i
FE AT 2 filf 2 i I 48 000 06 1 A e o i 0 9T
SR U B o AT LA S 2 A R S O T AR
BB . T 2R i I R 000 D 1) 70 T S ek 4 98 i 0 )
JLPAE S F A LA AN

Xt B A e Ak T O L SUBLIRIE Y v 2
T RE SR I . AR BE RIS I R AR D' R A % 1)
IR G B R o T 1] O & i I 42 00 D' 1) i 41 kD
SRR 0.006 %, IR 3R O IF R 1 5 S O Ry

b 77 16y 9 e s TR R SO

L,::Jfo«u>/4-

0

I_v() = 0. 006% . JI() (w) e Ro (a))dw

0

|[R" (w-t)exp(in® kL)— R (w.t)exp(in kL) ] |*dw

(6)



1980 B %

o 1 29 %

Hodr, R, R 43 5l J& A5 Joe A0 A2 e 8 i 41 Y6 X5 i A8 2

B R, EJCHhE St A I 8F R X F A e B PR

iz . R Bl [a] & A28 4k R WIASAS . G158 Hox)
H B B S SR ] AR fB BN 1] 4 B .

800

7001

600+

5 500/

£ 400+

S 300}

200!

100

-1000 -600 -200 200 6008 1000

Delay time /ps
4 R A PR G TE G L B B A 3R 1 [ (19 25 4k
Fig. 4 The contrast of all-optical polarization switch in
reflection geometry as a function of control-signal delay
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