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Table 1 Data obtained through rocking curves of samples 27" and 217

R o Lok 4 BEANNTIH [110] [110] (110]

% Ctig ol Y] (004) (115) (004)
SER o) 0 15.793 0

B R A6(s) —235 —476 —587

27® ABo(s) 821 —1726 —1174
. ZRTH 260p(s) 1678 2432 1678

AR Abo(s) — 455 —605 —378

s Ao (5) —1589 —2690 —1437
21 =2 sl A8p(s) 524 750 474

MR # A8 (s) — 3841 —6663 : —3531
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Fig. 2 The X-ray double-crystal rocking
curves of sample 217 (a) (115), (b) (004) (the
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Fig. 1 The X-ray double-crystal rocking
curvesofsample27® (a)(115),(b)(004)(the

projected incident directionis [ 110 ], the upper
curves are experimental , and the lower curves

are calculated , ” 0 ” s on the curves represent

projected incident direction is [110], the upper
curves are experimental,and the lower curves
are calculated,”0" s on the curves represent the

the zeroth-order satellite peaks) zeroth-order satellite peaks)
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Table 2 The lattice parameter (in A )and elastic constants
(in 10'°Pa)of ZnSe and CdSe

% ¥ RN ASTM £H & Cu Ciz Wk
ZnSe 5. 6687 5—522 8.10 4.88 (8]
CdSe 6. 0770 19—181 6.67 4.63 [9]

®3 HS27°H2AHITNER
Table 3 The calculated results of samples 27" and 21*

s a P @R ZRTH A A

K5 ) (s) Jeon ap CA) Seon z ay(R)D Seon T agCR)
27% 0.0 175 0. 08 5.6675 0. 88 0. 030 5. 6691

21 1.8 —25 0.03 5. 6682 0.90 0. 056 5.6706 0. 89 0.175 5. 6759
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Fig. 3 The (004) rocking curves of 27" (a) and The curves of solid lines are calculated assuming
217 (b) (the dotted line and the solid line were that there are the inner periods in the sample and
obtained in two reversed incident directions) the satellite peaks of the inner periods are labelled )
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Fig. 5 The X-ray diffraction profile of 21 near the (004) diffraction
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N AF R i iE A SR HAAMERFEN. QO BMH NN FETH, ERENREE
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PEMER R R, R FREINEE KB (ZnSe/CdSe) /ZnSe/GaAs £ B F B %t
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STRUCTURE ANALYSIS OF (ZnSe/CdSe)/ZnSe/GaAs
MULTIPLE QUANTUM WELLS BY X-RAY
DOUBLE-CRYSTAL DIFFRACTION

Zhu Nanchang Li Runshen Chen Jingyi
(shanghai Institute of Metallurgy,Chinese Academy of Sciences,Shanghai 200050,China)

Pen Zhonglin Yuan Shizin
(Shanghai Institute of Technical Physics Chinese Academy of Sciences.Shanghai 200083 ,China)

Abstract The method to determine the composition,the degree of interface coherency and
the tilt angle between the layer and substrate by measuring three independent double-crys-
tal rocking curves is presented, and has been used in the study of (ZnSe/CdSe)/ZnSe/
GaAs multiple quantum wells. The results show that the degree of interface coherency be-
tween the buffer layer (0. 3um) and the substrate is nearly zero, while that between the
multiple quantum wells and buffer layer is nearly 1, indicating a good crystalline quality
for the multiple quantum wells. The buffer layer was tilted with respect to the substrate,
however,the multiple quantum wells were not tilted with respect to the buffer layer. The
satellite peaks of the inner perivd of the complex multiple quantum wells were not ob-
served except the zeroth-order peak. The calculated period thickness is 20~ 30% less than
the designed, indicating that the atoms escaped from the surface during growth, which can
lead to the nonuniformity of composition and thickness as well as the presence of strain in
the area. The differences between X-ray diffraction and X-ray double-crystal diffraction in

measuring structures of multiple quantum wells are also discussed.

Key words X-ray double-crystal diffraction, rocking curve, multiple quantum wells,in-

terface coherency.



