ZAKOIANBN

. ~.

ABSTRACTS

INTERNATIONAL CONFERENCE ON
SOLID STATE CRYSTALS
- Materials Science and Applications*

9-13 October 2000
Zakopane, Poland

* This material is based upon work supported by the European Office of Acrospace Research
and Development, Air Force Office of Scientific Rescarch, Air Force Research Laboratory,
under Contract No F61775-00WF035



INTERNATIONAL CONFERENCE ON SOLID STATE CRYSTALS - MATERIALS
SCIENCE AND APPLICATIONS

Organized by
Institute of Applied Physics, Military University of Technology and
Polish Society for Crystal Growth

Edited by Jaroslaw Rutkowski

In Co-operation with:

Projekt oktadki: Piotr Che¢ State Committee for Scientific Research (Poland)
European Office of Aerospace Research and Development

The International Society for Optical Engineering
in association with SPIE/Poland Chapter

Published and printed by BEL Studio Sp. z 0.0. Institute of Physics, Technical University of t 6dz
01-355 Warszawa, ul. Powstancéw Slaskich 67 Institute of Physics, Wroctaw University of Technology
tel./fax (0-22) 665 92 22

Committee of Crystallography, Polish Academy of Sciences

ORGANIZING COMMITTEE:

Chairman Jerzy Zielinski

Conference Secretariat Krzysztof Adamiec

ISBN 83-88442-02-3 Danuta Staniszewska

Proceedings Pawel Madejczyk
Jakub Wenus

Social events Ryszard Curyk

Committee Members Andrzej Majchrowski

Jarostaw Rutkowski

Leszek Kubiak

Any options, findings and conclusions or recommendations cxpressed in this material are those of the author(s) and
do not necessarily reflect the views of the European Office of Aerospace Research and Development, Air Force
Office of Scientific Research, Air Force Research Laboratory



ICSSC 2000

Scientific Committee

Antoni Rogalski — chair
Jézef Zmija — co - chair
Jarostaw Rutkowski — secretary
Marek Berkowski — chair of bulk crystals growth session CONTENTS
Wactaw Bata - chair of characterization session
Mirostaw Drozdowski—  chair of characterization session
Maciej Oszwatdowski —  chair of nanostructured materials session PROGRAMME 6
ABSTRACTS OF ORAL PRESENTATIONS 9
ABSTRACTS OF POSTER PRESENTATIONS ,, A” 79
Committee Members .,
] ABSTRACTS OF POSTER PRESENTATIONS , B 107
Jacek Baranowski, Witold Bartczak,
Ryszard Ciach, Mirostaw Drozdowski, ABSTRACTS OF POSTER PRESENTATIONS ,,C” 135
Marian Herman, Jan Karniewicz, 164
Andrzej Majchrowski, Jan Misiewicz, AUTHOR INDEX
Cecylia Malinowska-Adamska, Andrzej Mycielski,
Anna Pajaczkowska, Keshra Sangwal,
Eugen Sheregii, Henryk Szymczak,
Marek Ttaczata, Zygmunt Wokulski,
Jerzy Zielinski

International Advisory Board

Jacek Baranowski (Poland)
Donard de Cogan (U.K)
Mirostaw Drozdowski (Poland)
Pierre Gibart (France)
Marian Herman (Poland)
Francois Kajzar (France)
Lester Kozlowski (USA)
Victor Kuznetsov (Russia)
Cecylia Malinowska-Adamska (Poland)
Jan Misiewicz (Poland)
Manijeh Razeghi (USA)
Antoni Rogalski (Poland)
John Sherwood (U.K)
Fiodor Sizov (Ukraine)
Serge Tatarenko (France)
Robert Triboulet (France)

Jozef Zmija (Poland)




Wednesday: poster presentations

C36 Growth of PbS on silicon substrate deposited by silar techniques

Sigitas Tamulevicius®, Judita Puido®, Seppo Lindroos®, Markku Leskeli®

“Department of Phvsics, Kaunas University of Technology, Studenty 50, LT-3031 Kaunas, Lithuania;
bDepartmem (}f Chemistry, University of Helsinki, P.O. Box 55, FIN-00014 Helsinki, Finland,

PbS has a cubic crystal structure, a narrow direct band gap, small cffective mass and high electron mobility and
is suitable for the near - infrared - sensors (1-3 um), active layers in heterostructures lasers, OR for photothermal
conversion applications, that can be fine tuned by temperature and current. PbS thin films are usually deposited from
gas phase, atomic layer cpitaxy chemical and electrochemical methods. One of the perspective trends is application
of PbS films on the silicon wafers. Photosensor structures can be integrated with silicon microelectronic devices
using silicon fabrication procedures.

Lead sulfide thin films were grown on (100) and (111) Si substrates by successive ionic layer adsorption and
reaction (SILAR) technique from the aqueous precursor solutions. The PbS thin films composition was measured
by X - ray photoclectron spectrometer. Surface analysis was madc by Atomic Force Microscopy (AFM) and
Scanning Elcctron Microscopy (SEM). In this work we have used the cantilever technique (laser interferometer) to
measurc the stress in lead sulfide thin films.

Thickness of the policrystaline PbS thin films deposited on Si (100) substrate change from 22 to 118 nm, and on
Si (111) — from 23 to 100nm. Roughness and stoichecometry of thin films were investigated as a function of
thickness of thin films. Periodic variations of stoichcometry with the thickness of thin film was found. Critical
thickness (90 nm) where optical properties of thin film correspond to the bulk and was defined.

C37 Effect of substrate temperatature on the optical properties of chromium films
L. A. Udachan, M. S. Jogad & S. Rama Rao,
Department of Physics, Sharanabasaveshwar College of Science, Gulbarga-585 103 (Karnataka), India

Substrate temperature is one of the important deposition parameters, which dictates many physical propertics of
thin films to a large extent. This paper deals with the effect of substrate temperature on the optical propertics of
chromium films in the thickness range 5 - 70 nm. The method of preparation of chromium films are given elsewhere
(1). Soon after the growth, the films were taken out of the vacuum chamber and used in the trasmittance
measurements using DK2 Ratio Recording Sphetrophotometer in the visible region of incident radiation for both the
films grown at substrate temperatures 27 C and 180 C. From the transmittance data of the films, we have evaluated
the optical constants, the refractive index (m) and the extinction coefficient (k) for both the films. It has been found
that the transmittance, the refractive index and the extinction coefficient are strongly depend upon the substrate
temperature. Using Lambert’s law the absorption cocfficients (a)are calculated for both kinds of films and later the
energy band gap.

(1) L.A. Udachan & M. A. Angadi, Journal of Materials Science Letters 16 (1981) 1412

C38  The impact of the LWIR photodiodes geometry on their basic parameters
Jakub Wenus, Jarostaw Rutkowski, Krzysztof Adamiec, Leszek Kubiak, Pawel Madejczyk
Institute of Applied Physics, Military University of Technology, 2 Kaliskiego Str., 00-908 Warsaw, Poland

This paper concerns HgCdTe heterostructure photodiodes for detection of infrared radiation from 8 — 12 um
spectral range. Heterostructures were made by liquid phase epitaxy on the CdZnTe substrates. The cap layer of
wider encrgy gap was used to suppress the gencration — rccombination current from the top contact. P-on-n
junctions were placed in the narrow band-gap area close to the graded region. It was accomplished by appropriate
As diffusion. Photodiodes were mesa delineated and illuminated through the substrate. We carried out the analysis
of the impact of contact locations and mesa depth on photodiode parameters. We also made a series of elements of
different junction radius to determine the volume parameters: RyA,o and Nvor (for clement with infinite junction
arca). The impact of the carrier lateral collection on quantum efficiency was described briefly. All the experimental
results were compared with two-dimensional numerical calculations performed in APSYS.
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