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07.2-10 ATOMIC  DISPLACEMENT  IN  HETERO-
INTERFACE REGIONS OF (GaAs)a(AlAs)

SUPERLATTICE 'LAYERS. By Y.Kashlhara, T.Kase,
J.Harada, Department of Applied Physics, Nagova
University, Japan.

The existence of the atomle .displacement
modulation in superlattices leads to asymmetry
in the Intensity distributlon between + and -
sides of the satellite reflections. By applyling
a method of -Fourisr analysls based on the
asymmetry of satellite reflections the present
authors (Jpn. J. Appl. Phys. 25 (1986) 1834
have shown that the lattice .displacement
modulation can be determined. by 'using the
satellite reflectlions observed around the-. 004
Bragg reflection of a MBE grown superlattice
(GaAs) 2 (AlAs) a In thls paper we show that
the Fourier analysis can be extended so as to”
determine catlon and anion displacements
independently, if the satellite reflections
observed around two different type of
fundamental Bragg reflections are included.

Within a framework of the kinematical
diffraction - theory and by making use of some
approximatien, the Fourier components C(q),

UCq) and V(q) of the concentration modulation,
C,, and the cation and anlon deviations, U, and
V;, from their avesrage positlons Z, are written
as
Clgd A £=1{F,(2+q)+F,. (2-q)} /2
={F,(4+q>+F. (4~q)}) /2,
2<fSOUCQI = {F, (2+q) —F. (2—-q)} /2 iKs™
+{F,(4+q) —F. (4—q)} /21K,
~2fa V(@)= (F. (2+q) —F. (2—-q)} /2 iKe?

= {F. (4+q) -F 4—q))} /21K,
where A f. is the difierence of the two atomic
scattering factors fe. and fa, <f> the average
structure factor of <cations, F.(Mtq) the
scattering amplitude of tq—th satellite
reflection at the M-th fundamental Bragg
reflection and K: the scattering vector. Fig.1
shows the displacement modulatlions, U, and V,,
constructed irom the observation of 28
satellite reflectlions around 002 and 004. In
the GaAs reglon both U, and V, have a positive
gradient while In the AlAs ragion both of them
have a negative gradlent. The Inter—atomlic
spacing s, therefore, suggested 1o have a
tendency to shrink in the GaAs region and ts
elongate In the AlAs reglon relative to the
average spacing and that As atoms are always
located at the mid-pecint bestween the nearest
nalghbor <catlens in the both regions. In the
hatero—interfacs reglens, however, a sharp
change of the slope of V, ls noticed irom a
positive te a negatlve gradient whilile the
change of U, is rather smooth. This fact’
'suggest that As atoms are not locatsd at the
mid-point betwesn the nearest nelghbor cations
and they shift slightly to the Ga atom side at
the hetero—interfacs regions.
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07.2-11 HIGH RESOLUTION STUDY OF ROD-SHAPE X-
RAY SCATTERING FROM THE (111> SILICON SURFACE.
By N.Kashiwagura, Y. kashihara®, M. Sakata® and

J.Harada’, Department of Basic Sciences,

Faculty of Engineering, Gifu University, Japan,
*Department of Applied Physics, Faculty of
Engineering, Nagoya University, Japan

Intensity distribution of a rod—shape
scattering (Kashiwagura, Harada and Ogino, J.
Appl. Phys., 1983, 54, 2706, Andrews and
Cowley, J. Phys. C, Solid State Phys., 1985,

18, 6427 and Robinson, Phys. Rev. B, 1986, 33,
3860) elongated exactly along the normal of a
crystal surface through the 111 reciprocal
lattice point was investigated for two iy
silicon wafers by using a high resolution x~ray
spectrometer (4-circle diffractometer with a
crystal analyzer and a Si 111 double <crystal
monochromator which is installed to the beam
line 4 at photon factory of KEK). Surfacas of
the samples were processed differently; one of
them, sample MC, was mechano~chemically
polished and the other, sample LE, was etched
off by 30 pum after mechanical lapping. Fig. 1
shows the rocking curves of the rod-shape
scaltering centered on hhh reciprocal positions
for the two samples, where 0.854 <h <0.996. The
rod-shape scattering from the sample MC was
found to elongate farther away from the zone
center than that from the sample LE. The FWHMs
for the sample MC deo not change along the rod,
while those for the sample LE gets broader and
broader as q (g=v8(h~1) :deviation from the
111 reciprocal lattice pointd increases. The
slope of log I"* vs. log g plet (I
peak intensity of each rocking curve) was found
to be 2.0 for the sample MC when g is in
the regions of
-0. 256 <q <—0.007 and Ltog{I/20sec.)
0. 007 <q <0.052. This eMC
is in agreement with v lE
the theoretical pre-—
diction for a per=
fectly flat surface.
In the region of
large 4q on the high
angle side (0.052 <gq
<0. 256>, however, the &
slope deviated from Y',szr 9=002X/3
2.0. The asymmetric v Fls T,
intensity distribu— °0 | 09
tion between the low
and high angle sides
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rocal lattice point . trvy
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