SURFACES, INTERFACES, LIQUIDS AND THIN FILMS

depth profile the surface disorder and possible pressure induced phase
transitions.

The results indicate that all of the studied compounds were
changed due to the compression. The GID analysis shows that the
surface regions of the compacted tolbutamide, carbamazepine and
chlorpropamide tablets were disordered. The manifestations of the
disordering in the diffractographs are the increased peak intensity and
height and the decreased peak width. Moreover, a polymorphic phase
transition was observed in chlorpropamide tablets. The biggest
changes took place at the very surface of the tablets. The transitions
were also dependent on the used compaction pressure.
Keywords: pharmaceuticals, grazing incidence
pressure-induced disordering
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Structural and Compositional Investigation of Semiconductor
Quantum Materials

Chia-Hung Hsu, Mau-Tsu Tang, Hsin-Yi Lee, Chih-Mon Huang, K. S.
Liang, Research Division, National Synchrotron Radiation Research
Center, Hsinchu, Taiwan, ROC.. E-mail: chsu@nstrc.org.tw

The size, shape, strain distribution, compositional profile and
spatial distribution are the critical factors determining the electronic
level and thus the physical properties of semiconductor nano-
structures. For those MBE-grown mesoscopic objects, lattice
mismatch, surface segregation, interface diffusion and various kinetic
effects make their formation mechanism very complicated. In fact, the
structure and the formation mechanism of these self-assembled nano-
structures are still not well understood. In this work, we applied
grazing incidence X-ray scattering methods including reciprocal space
map and small angle X-ray scattering to study the strain field, shape
and spatial distribution of III-V semiconductor nano-structures. In
particular, we will focus on the application of resonant X-ray
scattering technique to accurately determine the compositional
distribution within the nano-structures with high resolution.

Keywords: surface X-ray scattering, semiconductor epitaxy,
nanostructures
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Structure Analysis of Crystal Grain Nearby Surface using X-ray
Scattering at Small Glancing Angle of Incidence

Yoshikazu Fujii®, Takenori Nakayama® “Center for Supports to
Research and Education Activities, KobeUniversity. bMaterial
Research Laboratory, Kobe Steel Ltd., Kobe, Japan. E-mail:
fujiiyos@kobe-u.ac.jp

When X-rays are applied to the material surface at a grazing angle
of incidence, the intensity of X-rays scattered on the surface is the
sum of the X-rays that scattered by the atoms only on the surface, ca.
several ten atomic layers deep, and the contribution of the atoms of
each depth to the X-rays intensity varies on the incidence angles.

Since the penetration depth of X-rays changes by changing an
incidence angle, a structural change of the depth direction of a
material surface layer can be known in analyzing incidence angle
dependence of the information that the scattered X-rays have.

We derived the x-ray intensity propagating during the surface
layer materials that are characterized with complex refractive index,
which changes continuously in depth, and studied analyzing method
for evaluating the distribution of grain size of the crystal in the surface
layer of material by using x-ray diffraction at small glancing angle
incidence.

Intensities of the diffracted x-rays on polycrystalline iron surface
were measured continuously at the various incidence angles, and the
dependency of the incidence angles was investigated.

Keywords: surface X-ray scattering, polycrystalline X-ray
diffraction, grazing incidence diffraction
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Probing Interface Strain With X-ray Bragg-Surface Diffraction
Wen-Ching Sun?, H.-C. Chang?, P.-K. Wu®, Y.-R. Chen®, C.-H. Chu?,
C.-W.Cheng?, M.-S. Chiu?, Y.-C. Shen®, H.-H. Wu?, W.-S. Sun®, Y.-R.
Lee®, M.-H. Hong’, Yu. P. Stetsko’, M.-T. Tang’, S.-L.
Chang™®*Department of Physics, National Tsing Hua University,
Hsinchu, Taiwan, R.O.C.. bNational Synchrotron Radiation Research
Center, Taiwan, R.O.C.. E-mail: d893351@oz.nthu.edu.tw

Epitaxially grown Au films on semiconductor substrates,
especially on GaAs single-crystals, have a wide variety of applications
in the semiconductor industry. It has been yet very difficult to apply
modern electron microscopy such as scanning tunneling microcopy
and transmission electron microcopy in studying the interface
structure since the interface is buried under an over-layer film.
Moreover, the grazing incidence X-ray diffraction frequently used for
characterization of surfaces/interfaces may encounter difficulties when
the incident X-rays propagate from a lower refractive index medium
into a higher one.

To overcome this difficulty, we adopt the three-wave Bragg-
surface diffraction technique to investigate the effects of interface on
the formation of diffraction images. From the angular positions of the
diffracted images the variation of lattice constants parallel and normal
to the interface can be determined. The experiment is carried out at
NSRRC. The Bragg- surface diffraction used is the GaAs(006)/(1-13),
where (006) is a symmetric Bragg reflection and (1-13) is a surface
diffraction. The photon energy employed is 11.07 keV. Details about
the analysis of strain will be reported.

Keywords: X-ray multiple diffraction, interface, strain
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Chemical Preparation of GaAs (100), (110), (111) and (112)
Substrates with HF:H,0,: Citric Acid:H,O

Tomas Diaz®, A. Alvarado®, E. Rosendo®, H. Juarez®, G. Garcia®, J.
Martinez®, M. Rubin®, *CIDS-ICUAP, BUAP. *Facultad de Ingenieria
Quimica, BUAP. “Facultad de Ciencias de la Computacion, 14 Sur y
San Claudio, Col San Manuel, Puebla, México. C. p. 72570. E-mail:
todiaz@siu.buap.mx

Chemical preparation of GaAs (100), (110), (111) and (112)
substrates was performed by HF:H,0,: Citric acid: H,O solution. The
removed layer thickness was evaluated as a function of the constituent
concentrations, temperature and the etching time. HF concentration
was varied from 0.065 to 5.2 mol, H,O, was varied from 1.28 to 3.23
mol and citric acid (C¢HgO7.H,O) concentration was maintained
constant (1.3 mol) to obtain the etching rate. The temperature of
etching was varied of room temperature to 75 °C for the same
constituent concentration. The rate of etching and the surface quality
were controlled by high resolution optical microscope.

Keywords: surface quality, chemical preparation, rate of etching
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The X-ray Reflectometry and the Phase Contrast Methods for
Crystal Analysis

Alexey A. Kryazhev®, Anatoliy P. Petrakov®, “Institute of Geology
Komi SC UD of RAS, Syktyvkar, Russia. "Syktyvkar State University,
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The X-ray phase contrast method [1] provides high resolution
visualization of the internal structure of low absorbing substances with
flat density gradient. This method can also be used for the study of
refraction index changing processes, e.g. crystal growth. NaCl
solution, where the same crystals are grown, has been used as an
investigated object. The results of experiments were the density
gradient of the near-surface region around the growing crystals and
the width of the intermediate layer.

The X-ray reflectometry methods provide estimating the physical
and geometrical properties of the near-surface region of the crystals
with a high accuracy. These methods are based on the measurement of
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