07. MATERIALS SCIENCE

07.8-6 THE CONCENTRATIONS IN HETEROEPITAXIAL SILICON
ON SAPPHIRE. C Dineen, K S Knight, T Peters, M Pitt and
J C Robertson, GEC Research Laboratories, Hirst Research
Centre, Wembley, UK.

The surface of heteroepitaxial silicon grown on sapphire
substrates exhibits a haze-like appearance. It has been
noted that device yield and performance can be correlated
with the degree and extent of haze observed on the
silicon. Considerable effort has therefore been expended
on developing quantitative optical procedures for the
assessment of haze. Little has been reported on work
aimed at establishing the structural origin of haze.

describes recent results -on_ the
in hetero-epitaxial

This contribution
determination of twin concentrations
silicon on sapphire by XRD. Details of the
instrumentation employed will be given. It is shown that
a correlation exists between twin concentrations and
measurements of haze,

07.8-7 THE STRUCTURE OF MBE GROWN

(Gal— Al_As)n| (GaAs)ny / GaAs (001) SUPER LATTICES
AS ‘DETERMINED BY MEANS OF X-RAYS DIFFRACTION
TECHNIQUES. By J. Kervarec, M. Baudet, P. Auvray
and A. Regreny, Centre National d'Etudes des Télécom-
munications, 22301 LANNION FRANCE

The study of the physical properties of the superlattices

(Ga _XAIXAS)n1 (GaAs)n, / GaAs (001) requires the know-

ledge™ of " their structufal parameters n,, n, and x and
: . . o2

of their crystalline perfection.

For this purpose, two experimental techniques are used
a standard powder goniometer and a double crystal diffracto-
meter. The diffraction diagrams directly yield the super
period and the average Al concentration in the superlattices
The value of x is determined by refinement between observed
and calculated structure factors. The results are even
more accurate when the number of observed satellite
peaks for a given periodicity is greater ; this number
depends at the same time on the Al composition x, the
n, / n, ratio, the periodicity and its dispersion and the
charactéristic features of the interfaces.

This method is illustrated by a few examples. The consequences
of various defects (dispersion in n, and n,, super period
gradient, Al diffusion) on the X-ray aliagrams will be discussed.
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07.8-8 KAIMHVHCK/A TOCYIAPCTHEHHHY YHMEEPCUTET
KALGMH, CCCP
VIK 548.55
CHVFHOB 10.M.
BHPALMBAHYE MOHOKP/CTAJLIOB BOJBUMY PASMEPOB
13 PACILTABOB

Monoxpucranmrzeckuit TepMaHuit o6rafiaeT XODOUMMIA ONTUYECKUMH, Me-
X2HAYECKUMH M XMMMUECKiMH cBcHcTEamMy I HaXONWT IpuMEHeHMe B Ipudopax,
padoranuux B uHbpaxpacHolt odracTi cnem‘pa[I J.

Hamy W3Yyuyaauch BO3MOEHOCTH HONYUEHMR MOHOKDUCTAIIOB IeDMaHus C
Gombmolf maOHAKED NONEDEYHOrO cedeHns. B pesyimTare CHAM OOCAedOBATC-
JBIO NCAYYEHH MOHOKDHCTaMH C mmamerpamu 160, 200 @ 300 s [2-3] .
PerieHve yDaBHEEWA, NpeIOKeHHoro B padore [47]

AP piat- pap+ 27+ Pax ~1=0,
rre X ~ COOTHOWeNME Da;mMycoB KpHCTala ¥ Dacnasma,

oL,}S, 3’ - dyEruguy cpoifcTB BemecTBa U YGJOBWIY nmpomecca pocTa,

[OKa3aJI0, UTO DWEMETD DPACTYHEro KpucTtalla OCpaTHO OPONOPHMONAIEH
KESAPATY TEMHEeDATYDHOI'O I'DaiueHTa B pacliase. lIposepka 3TOro pe3yib-
TamTa MDOBOKMASCE Ha MOHOKDUCTA/IAX IepMaHnsg. PacyeTd IoXKasaaw, 9ITO
I8 BHpauBaHus MOHOKDHCTaIAoR FuameTpow 500 mv BeawuuHa IpagueHTa
TCMNEPaTYD B DaclviaBe He HOARHA OpeBHmath 40 K-rﬁ"I, YTO TPYHRHO BH~
LOIHUMO,

Ten He MeHee TOYHOE COCMOLEHNE TeMIePAaTYDHOTO ¥ KWHEMABTKIECKOTO
DPesHOB HPOLECCA DOGTA, NOBBOMMIC BHPACTHTH MOHOKDHCTAIUM I'€DMaHuA
mnamerpemuy 400-500 mmv u Becom Gosee 40-50 xr.
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07.9-1 CHARACTERIZATION OF THE BaLaGa3O7 SINGLE

CRYSTALS GROWN BY CZOCHRALSKI METHOD. By G.Jasiolek,
M Berkowski and W1.Piekarczyk, Institute of Physics of
Polish Academy of Sciences, Warszawa, Poland.

The single crystal samples cut from the Czochralski
growth BaLaGa307 crystals have been the subject of our

investigations (W1.Piekarczyk,M.Berkowski,G.Jasiolek,
submitted to the J.Crystal Growth). The samples were
prepared in the slice form with the surfaces parallel
or perpendicular to the growth axis of the crystals,
[001]. These samples were extracted from the part of
the crystals with the convex crystallization front as
well as from the part with the flat front. The morpholo-
gy of the samples were revealed by the X-ray topography
and the SEM techniques. These techniques permitted to
detect few regions of the crystals which differ from
surroundings. Particular attention was paid to the melt
-back region as well as to the skin and core regions of
the crystals. The observations of the changes of the
lattice parameter "c" up to 0.0003nm were carried out
using photographically modified Popovic method (J.Appl
Crystall., (1971),4,240). The lattice parameters mapping
along one of the crystals has been done using Bond meth-
od (Acta Cryst.,(1960),13,330). The concentrations of
the gallium, barjum and Tanthanium as well as the level
of distribution homogeneity of these elements were meas—
ured in the different regions of the crystals using
the Electron Microprobe Analyzer. The increase of the
gallium concentration was confirmed in the core region
of the crystals. A slight increase of the barium concen-
tration was observed in this region, too. It was found
that the distribution of lanthanium is homogeneous in
the whole crystal. The harium and gallium distributions
are homogeneous out of inter-regions. Vickers microhard-
ness was measured in the selected regions of the crys-
tals, for the different orientations of the specimen
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surfaces. Lts value of (4.0 z 0.1)6Pa was found for the
(001) oriented specimens. The glide systems of the in-
vestigated crystals basing on the {100} planes and (110>
directions were detected by the microhardness anisotropy
observations. The dislocation densities were estimated

at the level lower than 104cm_2 by the etch pits techni-
que and the X-ray method. For the investigated crystals

the X-ray E*]’LXT’LBZ and L,4 emission spectra of Ba+2
and La+3 (A.A.Dakhel, Jpn.d.Appl.Phys.,(1982),21,1521)

were obtained. They were compared with the same Tines
for BaF2 and LaF3 crystals. These investigations were

carried out .using the lithium fluoride (200) analysing
crystal. The positions and the half-widths of‘these lipes
. were defined. For example, it was confirmed+that'the
half-width of the L54 line increases from (11.3-0.5)eV

for lanthanium fluoride up to (16.0 * 0.5)eV for lantha-
num jons in the_BaLaGa307 single crystals. The jinforma-

tion about some optical properties of the BaLaGa307 cry-

stals was reported in. (W.Wardzynski et all.,Physica B+C,
(1984),1238,2).

Autors of the present work belive that their investiga-
tions permitted to select the best conditions for the
BaLaGa3D7 single crystals growth process, and, on the

other hand, to reveal the real structure of the crystals

07.9~2 OXIDATION BEHAVIOUR OF MAGNETITE, IN-
VESTIGATED BY MEANS OF X-~RAY ANALYSIS.
By M., Alavi, Chemistry Dept., Univ. Isfahan

Quantitastive X-ray anslysis, using sofi radia-
tipn, results in information about the species
and amount of oxidation products of so-called

active magnetite.

For the formaetion of FeBUh the sterting mater-
ial ﬂkFEZDB
ced st 460-550°C by HZ/NZ‘ The active magnetite

formed will be converted into maghemite,y‘—FEZD3

is applicated, which is to be redu-

eilther directly after formation or after keep-
ing & certain time st room temperature.
Contrary to the aged Fesl, which forms y-Fe,0,
beaidesv(-FEZDB, the active FESDA oxidizes to
u(-FEZD3 completely. While cooling in an oxidiz-
ing atmosphere, the magnetite primarily formed
shows an anomaly in FE3UA decrease between 250
and 350°C. An explanation is given by Faraday's
passivetion theory: temporarily an oxide skin
is formed around the FE3GQ grain which is

hindering a further bulk oxidation.
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07.9-3 Calculation of Single-Crystal Electrostric-
tive Coefficients from Time-Resolved X-Ray

Diffraction Measurements
Zorn G., Siemens Research Laboratories, Munich, FRG

The electrostrictive coefficients Q,,, Q,, and Q,, of
high permittivity ceramics (Pb(Zr,Ti}O ,lgaTiD )Aéan be
measured separately with a time-resolvgd x-ray diffrac-
tion technique (Gdbel, Adv. in X-Ray Anal., Vol 24, 1981;
Zorn, to be published in Ferroelectries). Electrostric-
tive lattice distortions are induced by an electrical ac-
field and are measured as a function of polarization with
x-ray diffraction. In a polycrystalline ceramic the
electrostrictive distortions of crystallites are hindered
by their neighbouring crystallites. This is obvious above
all at high fields, where observed shifts in diffraction
-peaks are overlayed by asymmetric line broadenings. The
broadenings must be taken into account for calculation of
close-to-single-crystal electrostrictive coefficients.
This is done with a least squares fit program. The pro-
gram convolutes the diffraction peak at field zero with a
predicted lattice constant distribution at high fields.
By adapting the lattice constant distribution, the convo-
luted profile is fitted to the measured profile, Extra-
polation leads to the lattice constants of stress free
crystallites in the stressed ceramic.

In dilatometric measurements unreleased stresses lead to
lov electrostrictive coefficients. Time-resolved X-ray
diffraction shows these stresses and therefore allows a
correction of the result. It is a method to measure
electrostrictive coefficients, which are close to
single-crystal values, on materials that cannct be ob-
tained as single-crystals.

07.9-4 THE MICROSTRUCTURE OF UNIDIRECTIONALLY SOLID-
FIED Ni-W EUTECTIC COMPOSITE. By S5.F. Dirnfeld and

D. Shectman, Dept. of Materials Engineering, Technion,
Israel Institute of Technology, Haifa, Israel.

The microstructure of uﬂidirectionally solidified (UDS)
specimens of a Ni-W eutectic composition consists of
W-fibres in a Ni(W) solid solution matrix which contains
semi~coherent Ni,W precipitates of the Dy, type. The
growth axis of the W fibres and the orientation relation-
ship between the phases in the as grown condition as well
as after creep experiments at elevated temperatures were
studied by transmission electron microscopy. Selected
area diffraction patterns indicate that the growth axis
(checked on three different fibres) is that of the <111>
family. The analysis of the diffraction patterns taken
from the boundary region of the Ni(W) and W phases shows
that the orientation relationship between the phases is
of the Bain type, so that <100> of the W fibres in
parallel to the <100> of the Ni(W) matrix. It was found
that the matrix of the as-grown specimens solidified at
relatively high solidification rate (R>0.9 cm/hr)
contains equiaxial NisW precipitates of Djz-type (face
centered tetragonal structure) with the same orientation
relationship as in NizMo (Okomoto and Thomas, Acta Met.
(1971), 19, 825). The NijW precipitates in specimens
solidified at lower R are plate-like in shape with
identical orientation relationship as mentioned before.
The boundary between the two phases NigW and Ni(W) solid
solution consists of dislocation networks to compensate
for the incoherency between the two structures. The
fault structure of the W fibres shows low density of
dislocation and no subboundaries were detected. A speci-
men that was subjected to creep for 95 hours at 960°C,
shows strained areas. The boundary between the W fibres
and the matrix is highly stressed at elevated temperature
due to the difference in the thermal expansion coeffi-
cients and the different ductility of the two phases,



