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Fig. 1 Experimental and theoretical photoconduc- sample 1*~4*

tivity spectrum, excitonic and interband transi-
tion components for sample 3* (A: the funda-
mental excitonic level (n=1), B: the highexci-
tonic bound states (n=2), C: the unbound
excitonic states)

1" ~4"f T=60K i) PC i E 2 fi/R. e 155 o X W HEKIE oA —1L LA
B8 B B F IR E AT L. NE AR BEE R MSNERRE 4 85, fI R »
=1 HHEFRIEHRUALE. BB EE 8pm £, E, B EMBHELE D.- XE
WAEEW E, HRATEIE FRSH, 8 7 T=60K FRATHEWNE, LA A HRES]
R ERT
- ®
A1 a=8.871X10 eV/K%,B=572K, E R HHBMFE T=0 B K EaE. 248 7 &
5 R R IE Y H A

FRATEWEE R, 24 1 5E 2 2L 8 Dt , BT BR x5 B AR W HF 18] BR 0 38 i, N1 DA B F B
TEA R 43 (A ) 5 7 1] BR A G OB BR B 308 (AL 2 R R R T M E /N,
A /AP TE 1, HAEH 0.0028 T 0.0114.

3.2 HHBFLESHER.
n=1MEHEFEIE R 2 E. SFNKIHRE E, 2B EER. RINEZHR, R, B

E.=E,



266

Ao H5EXEF M

14 %

$E 2R BB T K, B R, M SR B & B IR A 1. R B 3 frAR, IR
FIFE L MTE MG 2LMBERKLUUKEFAE, BFRER T RIARBES 28,
PLIEE R HBEEB /N TR, M FEHESREAME GaAs SPER N EF K. X FHS
3% 4% R, ¥l GaAs KA B9 {E £ T=60K, X PR R R HEH2H R 3.96+0. 12 Al
4.39+40. 14meV. _
%1 HAAHSEEBNRTEIRE) LSRR . BESKRCLD.

FEONNF SHEKTE I E(A./A4)

Table 1 Exciton transition energy (E,), binding energy (R.), breadening parameter (/;),

lifetime (7) and the ratio of exciton to interband transition intensities (A./A) .
obtained from the modeling of photoconductivity
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Fig. 3 Exciton binding energies R, of MOCVD

GaAs epitaxial layer of different thicknesses
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Fig. 5 Photoconductivity spectrum of MOCVD Fig. 6 Photoconductivity spectra of
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INVESTIGATION OF FREE EXCITONS
IN UNDOPED MOCVD GaAs EPITAXIAL LAYER OF DIFFERENT
THICKNESSES BY PHOTOCONDUCTIVITY

Wu Fengmei Shi Yi
(Department of Physics, Nanjing Untversity, Nanjing, Jiansu 210008. China)

Martin Parenteau Anouar Jorioc Cosmo Carlone
(Département de Physique , Université de Sherbrooke,Sherbroooke J1K 2R1,Canada)

Abstract The properties of the free-exciton transitions in undoped MOCVD GaAs epitax-
ial layer of thicknesses varying from 4 to 30 pm were determined by using the photocon-
ductivity measurements. It was found that as the thickness is increased,the binding energy
R. increases,and the free exciton peak for n=1 shifts slightly towards lower energies, but
both the intensity of the higher excitonic levels and the lifetime 7 of the excitons decrease.
These effects were attributed mainly to the defects and electrical field near the surface of
the epilayer. Finally, the photoluminescence results and the influence of the measurement

temperature on them were also discussed.

Key words GaAs epitaxial layer, free exciton, photoconductivity, photoluminescence.



