55 43 %55 1 10 AND/ SR Q3= o 1 Vol. 43, No. 1
202442 A J. Infrared Millim. Waves February,2024

X E4HS:1001-9014(2024)01-0029-07 DOI:10. 11972/j. issn. 1001-9014. 2024. 01. 005

ARIERKEEX CdTe/GaAs SMNEEERE 7 FA
p w2 5y 0 p=A

KRF2, RH:, EO#°, EEFR, RHES, BKEPET, RZRE7
(1. IR MO BEAIAR | 1 200233;
2. ohERREBE R R 4 MR 5 L S5 135 200083)

FE A SR F 2 F RN E R AFE GaAs(211)BAT K L AME CdTe(211) 3 5, R A #F % A Bl T 7 4 15 % CdTe 4h2E
EW R AR eFRE RN, FREN, E— W EKEBET,ZETe LA T 4K CdTe # £, 3 n CdTe: Te By
R, T EEEKCATe X T & F B Gt R T FF Y CdTe FrTe F I b A 6. 5B, & F 38k 16 JLF 3 %, A0
WEAETEEDRERE XHAETH(XRD) L F W CdTe BERERFR . H— S a8 L LW, % CdTe f
Te K ity 3, Te By A R 55, CdTe LOFETO & T GEFE LM, (RIBE LR A LR E(PLA R L LV A
CdTe Fn Te 3 3t b 8938 A, Cd 22 AL 8 8 0 7T DA 5 22 i ok A 50 B9 8 46 40 (X 33 69 16 58 T, 5 Wb B i A B (R R
KU H MR TFRLELATRD MR AFFEENE L E. AR HE X CdTe/CaAs AMEM B E B THHF 0
PLRAE LR, 3F O 3 — 5 DAtk O o E A IE & B HeCdTe A RHR (1 304

X B W:CdTe; 40 FRINE; RWEBEIG; 7 8 Kk, KoLk

FESES: 047 CERARIRAD . A

Effect of different growth conditions on surface morphology and
optical properties of CdTe/GaAs epitaxial films

ZHU Chen-Wei"?, LIU Xin—Yangl’z, WU Yan®>, ZUO Xin—Rongz, FAN Liu-Yan®>, CHEN Ping—Pingz*,
QIN Xiao-Mei"
(1. Department of Physics, School of Mathematics and Science, Shanghai Normal University, Shanghai 200233,
China;
2. State Key Laboratory of Infrared Physics, Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China)

Abstract: CdTe(211)thin films are grown on GaAs(211)B substrates by molecular beam epitaxy(MBE ), the influence
of different process conditions on the surface morphology and optical properties of the CdTe epitaxial films are stemati-
cally studied. The study shows that under certain growth temperatures, growing CdTe thin films in a Te atmosphere and
increasing the CdTe and Te beam ratio can significantly reduce the size and density of pyramid defects on the CdTe sur-
face. When the CdTe and Te beam ratio is 6. 5, the pyramid defects almost disappear, and the surface smoothness of the
material is significantly improved. X-ray diffraction(XRD)also shows that the crystal quality of CdTe has significantly
improved. Further Raman spectroscopy shows that with the increase of the CdTe and Te beam ratio, the A, peak of Te
weakens, and the intensity ratio of the CdTe LO and TO phonon peaks increases. Low-temperature photoluminescence
(PL)studies also show that with the increase of the CdTe and Te beam ratio, the reduction of Cd vacancies can reduce
the peak intensity of the deep energy level region related to impurity energy levels, while the half-width of the free exci-
ton peak related to crystal quality reduces, and the optical quality of the material is significantly improved. This study
explores the ideal process window and related mechanisms of CdTe/GaAs epitaxial materials, and provides a foundation
for further epitaxial high-quality HgCdTe materials using this as a buffer layer.
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(a)and(d)are the plans of CdTe sample 2 and sample 6, (b)and(d)are the stereograms of CdTe sample 2 and sample 6,

and(c)and(f)are the height change curves on any line on the surface of CdTe sample 2 and sample 6, respectively
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Photoluminescence spectra of CdTe sample 2 and
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