
The International Society

for Optical Engineering
 

 
Proceedings of SPIE—The International Society for Optical Engineering, 9780819467355, v. 6599 

 
SPIE is an international technical society dedicated to advancing engineering and scientific applications of optical, 

photonic, imaging, electronic, and optoelectronic technologies. 

Laser Technology VIII: 
Progress in Lasers 
 
Wiesław L. Woliński 
Zdzisław Jankiewicz 
Ryszard S. Romaniuk 
Editors 
 
 
25–29 September 2006 
Szczecin–Świnoujście, Poland 
 
 
Organized under the Auspices of 
Committee on Electronics and Telecommunication, Polish Academy of Sciences 
Polish Committee for Optoelectronics, Association of Polish Electrical Engineers 
Szczecin University of Technology (Poland) 
Warsaw University of Technology (Poland) 
Military University of Technology, Warsaw (Poland) 
 
Sponsored by 
Foundation for the Development of the Szczecin University of Technology (Poland) 
SPIE Poland Chapter 
 
Published by 
SPIE—The International Society for Optical Engineering 
 

Volume 6599

���������	��	
��	�
�
	���
���	������
���
��������
���

�����	��	���	��	����	���	������	
����
�������
�
	��
��
�
��������


	���������	�������
�
	�����	��
�

����
�
	���
���	
�
�����

PROCEEDINGS OF SPIE 



The papers included in this volume were part of the technical conference cited on the cover and title 
page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. The papers 
published in these proceedings reflect the work and thoughts of the authors and are published herein 
as submitted. The publisher is not responsible for the validity of the information or for any outcomes 
resulting from reliance thereon. 
 
Please use the following format to cite material from this book: 
  Author(s), "Title of Paper," in Laser Technology VIII: Progress in Lasers, edited by Wiesław Woliński, 
Zdzisław Jankiewicz, Ryszard S. Romaniuk, Proceedings of SPIE Vol. 6599 (SPIE, Bellingham, WA, 2007) 
Article CID Number. 
 
ISSN 0277-786X 
ISBN 9780819467355 
 
Published by 
SPIE—The International Society for Optical Engineering 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone 1 360/676-3290 (Pacific Time)· Fax 1 360/647-1445 
http://www.spie.org 
 
Copyright © 2007, The Society of Photo-Optical Instrumentation Engineers 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by SPIE 
subject to payment of copying fees. The Transactional Reporting Service base fee for this volume is 
$18.00 per article (or portion thereof), which should be paid directly to the Copyright Clearance 
Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made electronically 
through CCC Online at http://www.copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/07/$18.00. 
 
Printed in the United States of America. 



  Contents 

 
 vii Symposium Committees 
 ix Introduction 
 
 
 SESSION 1 LASER MATERIALS, COMPONENTS, AND SEMICONDUCTOR LASERS  
 
 659902 Infra-red to visible up-conversion in Yb3Al5O12:Er3+ crystal [6599-01] 
  M. Kaczkan, M. Borowska, Institute of Microelectronics and Optoelectronics (Poland);  
  K. Kołodziejak, T. Łukasiewićz, Institute of Electronic Materials Technology (Poland);  
  M. Malinowski, Institute of Microelectronics and Optoelectronics (Poland) and Institute of 

Electronic Materials Technology (Poland) 
 
 659903 Emission-excitation characteristics of luminophores for semiconductor sources of white 

light [6599-02] 
  Z. Mierczyk, M. Włodarski, M. Kwaśny, J. Mierczyk, Military Univ. of Technology (Poland) 
 
 659904 MBE technology of saturable Bragg reflectors for mode locking of solid state lasers 

[6599-03] 
  K. Kosiel, Institute of Electron Technology (Poland); M. Kosmala, Warsaw Univ. of 

Technology (Poland); K. Regiński, M. Bugajski, Institute of Electron Technology (Poland) 
 
 659905 Optimal control characteristics of superconductor switching elements driven by current 

and laser pulses [6599-04] 
  J. Waskiewicz, Bialystok Technical Univ. (Poland) 
 
 659906 Control of laser-beam propagation in optically induced lattices [6599-05] 
  G. M. Staroń, Szczecin Univ. of Technology (Poland) 
 
 659907 Investigations of radiation resistance of anti-laser filters [6599-06] 
  Z. Mierczyk, M. Kwaśny, J. Mierczyk, J. Kubicki, Military Univ. of Technology (Poland) 
 
  

    
  
Pagination:  Proceedings of SPIE follow an e-First publication model, with papers published first online and then in print and on 
CD-ROM. Papers are published as they are submitted and meet publication criteria. A unique, consistent, permanent citation 
identifier (CID) number is assigned to each article at the time of the first publication. Utilization of CIDs allows articles to be fully 
citable as soon they are published online, and connects the same identifier to all online, print, and electronic versions of the 
publication. 
 
SPIE uses a six-digit CID article numbering system in which: 
• The first four digits correspond to the SPIE volume number.  
• The last two digits indicate publication order within the volume using a Base 36 numbering system employing both numerals 
and letters. These two-number sets start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc.  
  
The CID number appears on each page of the manuscript. The complete citation is used on the first page, and an 
abbreviated version on subsequent pages. 
 
 

iii



 659908 Heat-induced wavelength shifts in emission spectra of pulse-operated diode lasers 
[6599-07] 

  E. Kowalczyk, L. Ornoch, B. Mroziewicz, Institute of Electron Technology (Poland)  
 
 659909 Physics of an operation of vertical cavity surface emitting lasers with oxide apertures 

[6599-08] 
  R. P. Sarzała, W. Nakwaski, Technical Univ. of Lodz (Poland) 
 
 
 SESSION 2 SOLID STATE LASERS I  
 
 65990A Nd:YAG slab laser side pumped by 600-W diode laser stack (Invited Paper) [6599-09] 
  W. Zendzian, J. K. Jabczynski, J. Kwiatkowski, Military Univ. of Technology (Poland) 
 
 65990B Acousto-optic modulation in diode pumped solid state lasers (Invited Paper) [6599-10] 
  J. K. Jabczynski, W. Zendzian, J. Kwiatkowski, Military Univ. of Technology (Poland) 
 
 65990C A highly efficient pulsed Nd:YVO4 laser pumped by two high-power diode lasers [6599-11] 
  J. Kwiatkowski, J. K. Jabczynski, W. Zendzian, Military Univ. of Technology (Poland) 
 
 65990D Investigations of optical and generation properties of strongly doped erbium laser glasses 

(SELG) designed for 1.5 µm microchip lasers [6599-12] 
  J. Mlynczak, K. Kopczynski, Z. Mierczyk, Military Univ. of Technology (Poland) 
 
 65990E Generation of 1.54 µm radiation in concentrated Yb-Er glasses [6599-13] 
  J. Mlynczak, K. Kopczynski, Z. Mierczyk, Military Univ. of Technology (Poland) 
 
 65990F Compact eye-safe laser head [6599-14] 
  R. Ostrowski, Institute of Optoelectronics, MUT (Poland) 
 
 
 SESSION 3 SOLID STATE LASERS II  
 
 65990G Parametric amplification of femtosecond pulses (Invited Paper) [6599-15] 
  Y. Stepanenko, C. Radzewicz, Institute of Physical Chemistry, PAN (Poland) 
 
 65990H Modeling of light generation in photonic crystal lasers [6599-16] 
  P. Szczepański, Warsaw Univ. of Technology (Poland) and National Institute of 

Telecommunications (Poland); A. Mossakowska-Wyszyńska, A. Tyszka-Zawadzka, Warsaw 
Univ. of Technology (Poland) 

 
 65990I Analysis of light generation in 2D photonic crystal laser: semi-classical approach [6599-17] 
  P. Czuma, Warsaw Univ. of Technology (Poland); P. Szczepański, Warsaw Univ. of 

Technology (Poland) and National Institute of Telecommunications (Poland) 
 
 65990J Operating schemes for Pr3+ and Pr3++Yb3+ activated fluorozirconate fiber lasers in the visible 

[6599-18] 
  M. Klimczak, P. Witoński, M. Malinowski, Institute of Microelectronics and Optoelectronics 

(Poland); R. Piramidowicz, Institute of Microelectronics and Optoelectronics (Poland) and 
Telekomunikacja Polska (Poland) 

 
 
 

iv



 65990K 1064-nm and 532-nm microchip lasers for micro-interferometer systems [6599-19] 
  K. Kopczynski, J. Mlynczak, Military Univ. of Technology (Poland); J. Sarnecki, Institute of 

Electronic Materials Technology (Poland); Z. Mierczyk, Military Univ. of Technology (Poland) 
 
 
 SESSION 4 GAS LASERS  
 
 65990L Use of adaptive optics elements in the industrial cw CO2 laser for control of the output 

beam characteristics (Invited Paper) [6599-20] 
  G. Rabczuk, The Szewalski Institute of Fluid-Flow Machinery (Poland) 
 
 65990M Method for the CO2 laser beam wavefront control [6599-21] 
  M. Sawczak, G. Rabczuk, The Szewalski Institute of Fluid-Flow Machinery (Poland) 
 
 65990N Measurement of active medium parameters for ion gas laser operating in UV range 

[6599-22] 
  J. Kęsik, M. Osiniak, Warsaw Univ. of Technology (Poland) 
 
 65990O Current pulse operation of an argon-krypton ion laser [6599-23] 
  J. Kęsik, W. Kaminski, M. Osiniak, Warsaw Univ. of Technology (Poland); J. Lipowski, Pekao 

Financial Services Sp. z o.o. (Poland); P. Warda, Warsaw Univ. of Technology (Poland) 
 
 65990P Method for regulating pressure in ion laser discharge tubes [6599-24] 
  J. Kęsik, W. Kaminski, M. Osiniak, M. Osiniak, Warsaw Univ. of Technology (Poland) 
 
  
  Author Index 
  

v





Symposium Committees 

 
Scientific Committee 
 
Scientific Committee Chair  

Wiesław Woliński, Member of Polish Academy of Sciences,  
Warsaw University of Technology (Poland) 

 
Scientific Committee Vice Chair  

Zdzisław Jankiewicz, Military University of Technology, Warsaw (Poland) 
 
Scientific Committee Members 

Krzysztof Abramski, Wroclaw University of Technology (Poland) 
Tadeusz Adamowicz, Warsaw University of Technology (Poland) 
Jan Badziak, Institute of Plasma Physics and Laser Microfusion, Warsaw 

(Poland) 
Zdzislaw Blaszczak, Adam Mickiewicz University, Poznan (Poland) 
Alfred Budziak, Jagellonian University, Kraków (Poland) 
Maciej Bugajski, Institute of Electron Technology, Warsaw (Poland) 
Andrzej Bylica, Rzeszow University of Technology (Poland) 
Antoni Drobnik, Lodz University of Technology (Poland) 
Henryk Fiedorowicz, Military University of Technology, Warsaw (Poland) 
Jerzy Gajda, Szczecin University of Technology (Poland) 
Wojciech Gawlik, Jagiellonian University, Kraków (Poland) 
Alfreda Graczyk, Military University of Technology, Warsaw (Poland) 
Krzysztof Holejko, Warsaw University of Technology (Poland) 
Jan Jabczynski, Military University of Technology, Warsaw (Poland) 
Andrzej Jeleński, Institute of Electronic Materials Technology, Warsaw 

(Poland) 
Romuald Jóźwicki, Warsaw University of Technology (Poland) 
Franciszek Kaczmarek, Adam Mickiewicz University, Poznań (Poland) 
Tadeusz Kęcik, Warsaw Academy of Medicine (Poland) 
Dariusz Kęcik, Warsaw Academy of Medicine (Poland) 
Maciej Kolwas, Institute of Physics, Polish Academy of Sciences, Warsaw 

(Poland) 
Franciszek Kostrubiec, Lodz University of Technology (Poland) 
Małgorzata Kujawińska, Warsaw University of Technology (Poland) 
Andrzej Kukwa, Warsaw Academy of Medicine (Poland) 
Jan Kusiński, University of Mining and Metallurgy, Kraków (Poland) 
Ludwik Lis, Institute of Physics, Polish Academy of Sciences, Warsaw 

(Poland) 
Tadeusz Łukasiewicz, Institute of Electronic Materials Technology, Warsaw 

(Poland) 
Henryk Madura, Military University of Technology, Warsaw (Poland) 

vii



Boguslaw Major, Institute of Metallurgy and Materials Science, Polish 
Academy of Sciences, Kraków (Poland) 

Michal Malinowski, Warsaw University of Technology (Poland) 
Zygmunt Mierczyk, Military University of Technology, Warsaw (Poland) 
Jerzy Mizeraczyk, Institute of Fluid Flow Machines, Polish Academy of 

Sciences, Gdansk (Poland) 
Bohdan Mroziewicz, Institute of Electron Technology, Warsaw (Poland) 
Wlodzimierz Nakwaski, Lodz University of Technology (Poland) 
Wlodzimierz Nowakowski, Medimet s.c., Warsaw (Poland) 
Romuald Nowicki, Wroclaw University of Technology (Poland) 
Marek Palys, Warsaw University of Technology (Poland) 
Cezary Peszynski-Drews, Lodz University of Technology (Poland) 
Edward Plinski, Wroclaw University of Technology (Poland) 
Ludwik Pokora, Laser Instruments, Warsaw (Poland) 
Sylwester Porowski, Centre for High Pressure Research, Polish Academy of 

Sciences, Warsaw (Poland) 
Zbigniew Puzewicz, Military University of Technology, Warsaw (Poland) 
Czeslaw Radzewicz, Warsaw University (Poland) 
Witold Ryba-Romanowski, Institute of Low Temperature and Structure 

Research, Polish Academy of Sciences, Wroclaw (Poland) 
Aleksander Sieroń, Center for Laser Diagnostics and Therapy, Bytom 

(Poland) 
Gerard Śliwinski, Institute of Fluid Flow Machines, Polish Academy of 

Sciences, Gdansk (Poland) 
Tadeusz Stacewicz, Warsaw University (Poland) 
Edward Stanowski, Military Academy of Medicine, Warsaw (Poland) 
Wieslaw Stręk, Institute of Low Temperature and Structure Research, Polish 

Academy of Sciences, Wroclaw (Poland) 
Pawel Szczepański, Warsaw University of Technology (Poland) 
Jacek Szymańczyk, Warsaw Academy of Medicine (Poland) 
Bohdan Wolczak, Szczecin University of Technology (Poland) 
Andrzej Zając, Military University of Technology, Warsaw (Poland) 

 
 
Organizing Committee 
  
Organizing Committee Chair  

Jerzy Gajda, Szczecin University of Technology (Poland) 
 
Organizing Committee Members 

Danuta Gajda, Szczecin University of Technology (Poland) 
Stanislaw Jonak, Warsaw University of Technology (Poland) 
Andrzej Niesterowicz, Szczecin University of Technology (Poland) 
Ewa Weinert-Rączka, Szczecin University of Technology (Poland) 
Andrzej Zając, Military University of Technology, Warsaw (Poland) 
Grzegorz Żeglinski, Szczecin University of Technology (Poland) 

 

viii



Introduction 
 
 
Laser Technology VIII was the eighth symposium in a periodical series that deals 
with advances in the state-of-the-art of laser technology in Poland. Historically, 
this series of symposia has evolved since 1984 due to the activity of the 
Committee on Electronics and Telecommunication of the Polish Academy of 
Sciences and the support of relevant universities. 
 
The first symposium on laser technology was organized and hosted by the 
Nicolaus Copernicus University at Toruń and co-organized by Warsaw University of 
Technology, Military University of Technology, and Industrial Center of Optics in 
Warsaw. Three volumes of proceedings were published beginning in June, 1984. 
 
Laser Technology II was organized in 1987 by Szczecin University of Technology, 
Warsaw University of Technology, and Military University of Technology. The host of 
the symposium was the Institute of Industrial Automation Szczecin University of 
Technology. The symposium provided material for four volumes of proceedings. 
Two of them were published in Polish (a volume of 140 contributed papers and 
volume of 14 invited papers,) and two in English (a volume of abstracts and SPIE 
Proceedings Vol. 859). 
 
Laser Technology III was organized in 1990 also by Szczecin University of 
Technology, Warsaw University of Technology, and Military University of 
Technology. It was hosted by the Institute of Industrial Automation of Szczecin 
University of Technology. The symposium provided materials for four volumes of 
proceedings. Two of them were published in Polish (a volume of 140 contributed 
papers and another of invited papers,) and two in English (a volume of abstracts 
and SPIE Proceedings Vol. 1391). 
 
Laser Technology IV was organized in 1993 by Szczecin University of Technology, 
Warsaw University of Technology, and Military University of Technology. The host of 
the symposium was the Institute of Electronics and Computer Science of Szczecin 
University of Technology. The symposium provided material for five volumes of 
proceedings. Two of them were published in Polish (a volume of contributed 
papers and another of invited papers,) and three in English (a volume of 
abstracts and SPIE Proceedings Vol. 2202 and 2203). 
 
Laser Technology V was organized in 1996 by Szczecin University of Technology, 
Warsaw University of Technology, and Military University of Technology. The host of 
the symposium was the Institute of Electronics and Computer Science of Szczecin 
University of Technology. The symposium provided material for five volumes of 
proceedings. Two of them were published in Polish (a volume of contributed 
papers and another of invited papers,) and three in English (SPIE Proceedings Vol. 
3186, 3187, and 3188). 
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Laser Technology VI was organized in1999 by Szczecin University of Technology, 
Warsaw University of Technology, Military University of Technology, and by the 
Committee for Optoelectronics of the Association of Polish Electrical Engineers 
under the auspices of the Polish Academy of Sciences Committee on Electronics 
and Telecommunication. The symposium provided material for four volumes of 
proceedings. Two of them were published in Polish (a volume of contributed 
papers and another of invited papers,) and two in English (SPIE Proceedings Vol. 
4237 and 4238). 
 
Laser Technology VII was organized in 2002 also by Szczecin University of 
Technology, Warsaw University of Technology, Military University of Technology, 
and by the Committee for Optoelectronics of the Association of Polish Electrical 
Engineers and SPIE Poland Chapter under the auspices of the Polish Academy of 
Sciences Committee on Electronics and Telecommunication. The symposium 
provided material for four volumes of proceedings. Two of them were published 
in Polish (a volume of contributed papers and another of invited papers,) and 
two in English (SPIE Proceedings Vol. 5229 and 5230). 
 
Laser Technology VIII was organized in 2006 also by Szczecin University of 
Technology, Warsaw University of Technology, Military University of Technology, 
the Committee for Optoelectronics of the Association of Polish Electrical 
Engineers, and SPIE Poland Chapter, under the auspices of the Polish Academy of 
Sciences Committee on Electronics and Telecommunication. This recent 
symposium was hosted by the Institute of Electronics, Telecommunications and 
Computer Science of Technical University of Szczecin and held in Świnoujście on 
25–29 September 2006. Approximately 130 participants including a number of 
foreign guests attended this symposium. Professor Wiesław Woliński, Chairman of 
the Polish Committee for Optoelectronics and the Committee on Electronics and 
Telecommunication, presented the welcome address and opened the meeting. 
The opening lecture, “Single-frequency solid-state micro lasers,” was given by 
Arkadiusz Antończak, Jarosław Sator, and Krzysztof Abramski. 
 
The topics of Laser Technology VIII were as follows: (1) new active media, 
component and laser subassembly construction problems; (2) solid-state, 
semiconductor, gas, ion, and other laser types; (3) laser radiation: amplification, 
generation, stabilization, synchronization, frequency multiplying, and pulse 
shaping; (4) laser beams: collimation, focusing, polarization, filtration, modulation, 
and detection; (5) measurements of lasers and their radiation; (6) equipment 
cooperating with lasers; and (7) laser applications in material processing, 
medicine, and metrology. Included in these topics were 44 oral papers and 86 
contributed papers. 
 
The symposium provided materials for four volumes of proceedings. Two of them 
were published in Polish (a volume of 36 oral papers and another of 71 
contributed papers) and two SPIE Proceedings in English. The editors of these 
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volumes present the full texts of 61 chosen and reviewed papers by authors 
affiliated primarily with university-based laboratories. 
 
The symposium chairs and editors would like to thank personally the authors and 
conference contributors who made these books possible. Special cordial thanks 
are also due to SPIE for supporting the symposium by undertaking the publication 
of two proceedings volumes. The Symposium Committee announces with 
pleasure that the next meeting on Laser Technology is scheduled to be held in 
Świnoujście in 2009. 
 
 

Wiesław L. Woliński 
Zdzisław Jankiewicz 
Ryszard S. Romaniuk 
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