ENEEH
002 F 4 H

a5 = KK E R

J. Infrared Millim. Waves April, 2002

Vol 20, No.2

SiGe/Si ZEFHHREEAM
TR B IR B B AL

oo

F =
(MR AF AL AV RE T E A LR T AR 30027

W OE ASENHWALA LR SIS B TR AR THFE R R TRSRI YT R E L
MR ERT LT o Ba LB R ATI T EREELER TR P URIMENER T R
BREFHENRIEANEHNE ENTERS AT ERFE R E LSRN RS T iAW
SRR

Xgin SHFETH EE O THFIRMN ERER

INFRARED ABSORPTION AT NORMAL INCIDENCE AND
RESONANT DISPERSION EFFECT IN THE
SiGe/Si MULTIPLE QUANTUM WELL "

WU Lan

( State Kev Laboratory of Moderm Optical Insrrumentation,
Zhejlang University, Hangzhou, Zhepang 310027, Chinal

Abstract  Modulation of mid-mfrared beam by photo-induced mrersubband abscrption in undopal SiGeS quantum wells
was investigared ar normal incidence  An Ar” laser 1s used as optcal pumping of mterband transinons to photocreate cari-
ers in the wells. The modulated transnussion of the sample was measured by a step-scan Fourier transform spectroscopy.
Resonant dispersion associated with intersubband transrtions and mutiple reflectioms effect i the mult-quantum wells were
clearly evidenced. Thearencal and experimnental results show that the phase modulaton due o refractive index vanaoons
may compensate for amphtude modulation due to absorption.

Key words SiGe multi-quantum wells, narmal incidence intersubband absorption, dispersion effect.
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Fig.1 Schematic diagram of experimenral set-up
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Fig.2 (a) Pholo-induced intersubband aberption mea-
sured in a 3nm Sig 1Gey 3 MQW waveguide genmetry wiih
infrared beam in TE polarization

photo-induced intersubband absorption measured in a 3nm
Sig +Gey 3 MQW Aample

(b} MNormal incidence
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P E R 24 B, i 3 7] 35X 4 W LAY
KB ERN, EMQW £ E FHEE R
BEH = RH. B4, R R ERE R AL60 74 a ik
TR REE BRERL N FERELER AT
(N 2 hEG). TS R AR SO AP R
AR (A A T RE B R R #E T 44 SmeV.
2.2 iEH Drude & g M

HiE MR RABE RN RE AMHK
21 5P Wi i R e R A (- TR M i B A e 3 T
WA AT ot 5 o o 20 I S [ e . BT R o R
RERTTEE P MQW W E & — /B Fabry-
Perot B, 8 — 1~ Si B SiGe BHITH REHS
B TEERME T, 81 MQW S i=E TR
i TR R E A B8 SiGe BT
k. HEHBRR FEMN -1 SHEEY,
Drude %24, 3 2b B A o1 38 37 7% o fn 28 3% 7 7 5|
RAITATR AT . X W 5, 3 B AT
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Fig.3  Inftared neamal incidence phote-induced miersubband
ahserption in a 3nm Sig 2Gey 2 MW sarnple (dbctead
curveland 1he result simulated by Drude model
(solid curve)
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Fig.4 The solid curve shows with normal incidence of in-
{rared beam in TE polanzation phato-induced intersubband
ahsorption 1 a 3nm Sig 1 Gey 3 MQW sinudated by Drude
Model{| e. the solid curve in Fig. 3). The dotted curves
show the resuet under the same condition except the index
variation due w intersubband absorpnen was not taken into

acpount
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