
PROCEEDINGS OF SPIE 

 
 
 
 

Volume 10159 
 
 

Proceedings of SPIE 0277-786X, V. 10159 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

 

Laser Technology 2016:  
Progress and Applications  
of Lasers 
 
 
Jan K. Jabczyński 
Ryszard S. Romaniuk 
Editors 
 
 
27–30 September 2016 
Jastarnia, Poland 
 
 
Sponsored by 
Committee on Electronics and Telecommunication, Polish Academy of Sciences (Poland) 
Polish Committee for Optoelectronics, Association of Polish Electrical Engineers (Poland) 
Photonics Society of Poland (Poland) 
Ministry of Science and Higher Education (Poland) 
 
Organized by 
Military University of Technology (Poland) 
Warsaw University of Technology (Poland)  
Warsaw University (Poland) 
Wrocław University of Technology (Poland) 
 
Published by  
SPIE 

Laser Technology 2016: Progress and Applications of Lasers, edited by 
Jan K. Jabczyński, Ryszard S. Romaniuk, Proc. of SPIE Vol. 10159, 1015901

© 2016 SPIE · CCC code: 0277-786X/16/$18 · doi: 10.1117/12.2265113

Proc. of SPIE Vol. 10159  1015901-1



The papers 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. Additional 
papers and presentation recordings may be available online in the SPIE Digital Library at 
SPIEDigitalLibrary.org.  
  
The papers 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 these proceedings: 
  Author(s), "Title of Paper," in Laser Technology 2016: Progress and Applications of Lasers, edited by 
Jan K. Jabczyński, Ryszard S. Romaniuk, Proceedings of SPIE Vol. 10159 (SPIE, Bellingham, WA, 2016) 
Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510607767 
ISBN: 9781510607774 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2016, 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 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/16/$18.00. 
 
Printed in Poland. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 
The first five 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.  
 

Proc. of SPIE Vol. 10159  1015901-2



  Contents 
  
 
 vii Authors 
 
 ix  Symposium Committees 
 
 xiii Introduction  
 
 
  NOVEL LASER SOURCES 
 
   

 10159 02 Development of laser technology in Poland: 2016 (Invited Paper) [10159-1] 
 
 10159 03 Fifth generation light sources [10159-2] 
 
 10159 04 Investigative study of a diode-pumped continuous-wave Tm:YAP laser as an efficient 1.94 

μm pump source [10159-5] 
 
 10159 05 Pulse laser head with monolithic thermally bonded microchip operating at 1.5 μm 

wavelength [10159-10] 
 
 10159 06 Thulium fiber laser for the use in low-invasive endoscopic and robotic surgery of soft 

biological tissues [10159-12] 
 
 10159 07 Bound soliton state in all-polarization maintaining fiber laser mode-locked by graphene 

[10159-32] 
 
 10159 08 Designing of TJ VCSEL based on nitride materials [10159-40] 
 
 10159 09 Low temperature plasmas created by photoionization of gases with intense radiation 

pulses from laser-produced plasma sources (Invited Paper) [10159-8] 
 
 
  LASER APPLICATIONS IN BIOMEDICAL ENGINEERING 

 
   

 10159 0A Laser micro-structuring of surfaces for applications in materials and biomedical science 
[10159-18] 

 
 10159 0B Spectroscopic properties of second generation photosensitizers for photo-diagnostics and 

photo-dynamic therapy [10159-21] 
 
 10159 0C Light sources currently used in photochemotherapy [10159-27] 
 
 10159 0D Characterization of microsieves recovery efficiency in isolation of circulating tumor cells 

(Invited Paper) [10159-35] 
 
 10159 0E The selection of light emitting diode irradiation parameters for stimulation of human 

mesenchymal stem cells proliferation [10159-36] 

iii

Proc. of SPIE Vol. 10159  1015901-3



 
 10159 0F Autofluorescence of human cells in vitro as a biomarker of their metabolic activity  

[10159-37] 
 
 10159 0G The laser detector of bio-aerosols [10159-41] 
 
 10159 0H Introductory investigations of dermatologic diode laser with wavelengths 975 nm: clinical 

therapy of Recklinghausen disease and of hemangiomas [10159-42] 
  
 10159 0I Semiconductor lasers vs LEDs in diagnostic and therapeutic medicine (Invited Paper) 

[10159-43] 
 
 10159 0J Laser induced periodic surface structures on pyrolytic carbon prosthetic heart valve 

[10159-33] 
 
 
  LASER APPLICATIONS IN MATERIAL SCIENCES 

 
   

 10159 0K The structure and properties of filler metal-free laser beam welded joints in steel S700MC 
subjected to TMCP [10159-3] 

 
 10159 0L The causes of high power diode laser brazed seams fractures of dissimilar materials  

[10159-6] 
 
 10159 0M The influence of surface preparation on the absorption coefficient of laser radiation  

[10159-7] 
 
 10159 0N Diode laser cladding of Co-based composite coatings reinforced by spherical WC 

particles [10159-17] 
 
 10159 0O Modeling of remelting processes of metal targets using pulses of continuous laser with pre-

impulses [10159-19] 
 
 10159 0P Research on quasi-cw and pulse interaction of strong laser radiation with the military 

technical materials [10159-23] 
 
 10159 0Q Parametric studies on the nanosecond laser micromachining of the materials [10159-24] 
 
 10159 0R Influence of laser power on the penetration depth and geometry of scanning tracks in 

selective laser melting [10159-26] 
 
 10159 0S The process development of laser surface modification of commercially pure titanium 

(Grade 2) with rhenium [10159-28] 
 
 10159 0T The laser welding of iridium-platinum tips to spark plug electrodes [10159-30] 
 
 10159 0U Mechanically assisted laser forming of thin beams (Invited Paper) [10159-31] 
 
 10159 0V Raman study of TiO2 coatings modified by UV pulsed laser [10159-13] 
 
 
 

iv

Proc. of SPIE Vol. 10159  1015901-4



 
  LASER APPLICATIONS IN ADVANCED MEASUREMENTS 
   

  
 10159 0W Soft X-ray microscope with nanometer spatial resolution and its applications (Invited 

Paper) [10159-9] 
 
 10159 0X Application of cascade lasers to detection of trace gaseous atmospheric pollutants 

[10159-11] 
 
 10159 0Y Optoelectronic methods in potential application in monitoring of environmental conditions 

(Invited Paper) [10159-15] 
 
 10159 0Z Stand-off detection of alcohol vapours in moving cars [10159-16] 
 
 10159 10 Laser data transmission with the application of reflectance modulator [10159-25] 
 
 10159 11 Free space optical communication based on pulsed lasers [10159-29] 
 
 10159 12 The PSDAVLL signal detection with synchronous ferroelectric liquid crystal switching as a 

laser frequency stabilization method [10159-34] 
 
 10159 13 Multiphoton, optical fiber-based fluorescence spectroscopy [10159-38] 
 
 10159 14 Measurement of vehicles speed with full waveform lidar [10159-39] 
 
 10159 15 Optical methods for measurements of surface shape in optical components for high power 

laser beam forming (Invited Paper) [10159-44] 
 
 10159 16 Investigations of high power laser beam interaction with material by means of hybrid FVM-

FEM and digital image correlation methods [10159-47] 
 
 

v

Proc. of SPIE Vol. 10159  1015901-5



Proc. of SPIE Vol. 10159  1015901-6



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Abramski, Krzysztof M., 07, 12 
Adamiak, Marcin, 0L 
Antończak, Arkadiusz J., 0J 
Antoszewski, Bogdan, 0T 
Bartnik, A., 09, 0W 
Belghachem, Nabil, 05 
Belka, Radosław, 0V 
Bereś-Pawlik, Elżbieta, 13 
Blaszczak, Urszula, 0I 
Bogdanowicz, Zdzisław, 0D 
Bogusławski, Jakub, 07 
Bombalska, Aneta, 0G, 0Y 
Brojek, W., 06 
Cenian, A., 0H 
Cenian, W., 0H 
Chlebus, Edward, 0R, 0S 
Chmielewska, Danuta, 0A 
Chodukowski, T., 09 
Czupryński, Artur, 0L, 0N 
Czyż, Krzysztof, 0A, 0O, 0P 
Czyżewski, Adam, 05 
Dobrzyńska, Monika, 0E, 0F 
Drozd, Tadeusz, 11 
Dudzik, G., 12 
Dziedzic, R., 0S 
Fiedorowicz, H., 09, 0W 
Fok, T., 09, 0W 
Galas, Jacek, 05 
Gębski, M., 08 
Gietka, Andrzej, 0C, 0E, 0F 
Gogler, S., 06 
Górka, Jacek, 0K, 0L, 0N 
Gradoń, Ryszard, 0M 
Gruber, Konrad, 0R 
Gryko, Lukasz, 0I 
Hackiewicz, Klaudia, 0Z 
Hossa, Robert, 13 
Jabczyński, Jan K., 02, 04 
Jach, Karol, 0O, 0P 
Janicki, Damian, 0L, 0N 
Jankiewicz, Zdzisław, 02 
Jędrzejewska-Szczerska, M., 0H 
Józwik, Michał, 15 
Kalinowska, Z., 09 
Kaliszewski, Miron, 0G, 0Y 
Kęczkowska, Justyna, 0V 
Kisielewski, Jarosław, 05 
Knysak, Piotr, 10 
Kobiela, K., 0S 

Kopczyński, Krzysztof, 05, 0G, 0X, 0Y, 0Z 
Kostecki, Jerzy, 0Y 
Kotowski, Paweł, 0C, 0E 
Krajewska, Aleksandra, 07 
Kubicki, Jan, 0Z 
Kujawińska, Małgorzata, 15, 16 
Kulesza, Ewa, 0I 
Kurp, Piotr, 0M, 0U 
Kurzac, Jarosław, 0R 
Kurzynowski, Tomasz, 0R, 0S 
Kwaśny, Mirosław, 0B, 0C, 0N, 0Y 
Kwiatkowski, Jacek, 04 
Łapiński, Mariusz Piotr, 0D, 0E, 0F 
Łapka, P., 16 
Łęcka, Katarzyna M., 0J 
Lewandowski, Rafał, 0E, 0F 
Litwin, Dariusz, 05 
Liżewski, Kamil, 15 
Malesa, M., 16 
Malinowska, Natalia, 13 
Malowany, K., 16 
Mamajek, M., 06 
Marciniak, M., 08 
Marczak, Jan, 0A, 0D, 0O, 0P, 16 
Martínez-Carranza, Juan, 15 
Michalska, M., 06 
Miczuga, Marcin, 0X 
Mierczyk, Jadwiga, 0Z 
Mierczyk, Zygmunt, 0C, 10, 11, 14 
Mizeraczyk, J., 0Q 
Młyńczak, Jarosław, 05, 0G, 0Z 
Mucha, Zygmunt, 0M, 0U 
Mularczyk-Oliwa, Monika, 0G, 0Y 
Mulczyk, Krystian, 0M, 0U 
Muzal, Michał, 14 
Nakwaski, W., 08 
Naurecka, Magdalena Ligia, 0B 
Ostrowski, Roman, 0O, 0P 
Osuchowska, Paulina Natalia, 0D 
Pajewski, Łukasz, 13 
Palkowska, Anna, 0I 
Pasternak, Iwona, 07 
Patron, Z., 0W 
Piechowski, L., 0H 
Pijanowski, K., 08 
Piotrowski, Wiesław, 14 
Pisarczyk, T., 09 
Płonek, Tomasz, 0J 
Popenda, Maciej, 13 

vii

Proc. of SPIE Vol. 10159  1015901-7



Prasek, M., 16 
Romaniuk, Ryszard S., 02, 03 
Rybak, Z., 06 
Rycyk, Antoni, 0A, 0O, 0P 
Rzepka, J., 12 
Sarzała, R. P., 08 
Sarzyński, Antoni, 0A, 0D, 0O, 0P 
Sawczak, M., 0H 
Sęk, Piotr, 0V 
Sierakowski, Bartosz Michał, 0B 
Skrzeczanowski, Wojciech, 0O, 0P 
Smolina, I., 0S 
Soboń, Grzegorz, 07 
Sotor, Jarosław, 07 
Stano, Sebastian, 0K 
Stawska, Hanna, 13 
Stępak, Bogusz D., 0J 
Stępień, Ryszard, 05 
Stępińska, Małgorzata, 0E, 0F 
Stopyra, Wojciech, 0R 
Strupiński, Włodek, 07 
Strzelec, Marek, 0A, 0D, 0O, 0P 
Świderski, J., 06 
Świerczyński, Robert, 0O, 0P 
Sznelewski, P., 06 
Szymańczyk, J., 0H 
Szymańska, Justyna, 0I 
Szymczyk, P., 0S 
Tański, M., 0Q 
Tofil, Szymon, 0T 
Torrisi, A., 0W 
Traczyk, Maciej, 10 
Trafny, Elżbieta Anna, 0D, 0E, 0F 
Trela, Paweł, 0M 
Trusiak, Maciej, 15 
Voznesenskiy, Nikolay, 15 
Wachulak, P. W., 09, 0W 
Węgrzyński, Ł., 09, 0W 
Widłaszewski, Jacek, 0U 
Włodarski, Maksymilian, 0G, 0Y 
Wojtanowski, Jacek, 10, 11, 14 
Wychowaniec, Marek, 05 
Zając, Andrzej, 0I 
Zawadzki, Zbigniew, 0G 
Żendzian, Waldemar, 04 
Żuk, Marcin, 0N 
Zygmunt, Marek, 10, 11, 14 

viii

Proc. of SPIE Vol. 10159  1015901-8



Symposium Committees 
 
 
Conference Chair 

Zygmunt Mierczyk, Military University of Technology (Poland) 
 

Conference Co-chairs 

Krzysztof Abramski, Wrocław University of Technology (Poland) 
Michał Malinowski, Warsaw University of Technology (Poland) 
Czesław Radzewicz, Warsaw University (Poland) 

 
Honorary Committee 

Alfreda Padzik-Graczyk, Military University of Technology (Poland) 
Zdzisław Jankiewicz, Military University of Technology (Poland)  
Andrzej Jeleński, Institute of Electronic Materials Technology (Poland) 
Romuald Jóźwicki, Warsaw University of Technology (Poland) 
Tadeusz Kęcik, Warsaw Medical University (Poland) 
Andrzej Kukwa, Warsaw Medical University (Poland) 
Jan Kusiński, AGH University of Science and Technology (Poland) 
Henryk Madura, Military University of Technology (Poland) 
Bogusław Major, Institute of Metallurgy and Materials Science 
   (Poland) 
Jerzy Mizeraczyk, Gdynia Maritime University (Poland)  
Bohdan Mroziewicz, Institute of Electron Technology (Poland) 
Zbigniew Puzewicz, Military University of Technology (Poland) 
Wiesław Woliński, Warsaw University of Technology (Poland) 
 

Scientific Committee 

      Bogdan Antoszewski, Kielce University of Technology (Poland) 
                   Jan Badziak, Institute of Plasma Physics and Laser Microfusion                                                   
                      (Poland)  
                   Zbigniew Bielecki, Military University of Technology (Poland) 
                   Zdzisław Błaszczak, Adam Mickiewicz University (Poland) 
                   Maciej Bugajski, Institute of Electron Technology (Poland) 
                   Adam Cenian, Institute of Fluid-Flow Machinery (Poland) 
                   Anna Cysewska-Sobusiak, Poznań University of Technology (Poland) 
                   Jan Dorosz, Białystok University of Technology (Poland) 
                   Henryk Fiedorowicz, Military University of Technology (Poland) 
                   Wojciech Gawlik, Jagiellonian University in Kraków (Poland) 
                   Jan Jabczyński, Military University of Technology (Poland) 
                   Leszek Jaroszewicz, Military University of Technology (Poland) 
                   Mirosław Karpierz, Warsaw University of Technology (Poland) 
                   Dariusz Kęcik, Medical University of Warsaw (Poland) 

ix

Proc. of SPIE Vol. 10159  1015901-9



                   Andrzej Koss, Jan Matejko Academy of Fine Arts (Poland)  
                   Małgorzata Kujawińska, Warsaw University of Technology (Poland) 
                   Adam Liebert, Institute of Bio-cybernetics and Biomedical Engineering  
                      (Poland) 
                   Andrzej Maląg, Institute of Electronic Materials Technology (Poland) 
                   Janusz Mroczka, Wrocław University of Technology (Poland) 
                   Włodzimierz Nakwaski, Lodz University of Technology (Poland) 
                   Edward Pliński, Wrocław University of Technology (Poland) 
                   Tadeusz Pustelny, Silesian University of Technology (Poland) 
                   Antoni Rogalski, Military University of Technology (Poland) 
                   Ryszard Romaniuk, Warsaw University of Technology (Poland) 
                   Witold Ryba-Romanowski, Institute of Low Temperature and Structural  
                      Research (Poland) 
                   Tadeusz Stacewicz, Warsaw University (Poland) 
                   Paweł Szczepański, Warsaw University of Technology (Poland) 
                   Tomasz Woliński, Warsaw University of Technology (Poland) 
                   Andrzej Zając, Białystok University of Technology (Poland) 
 
Organizing Committee Chair 

                  Krzysztof Kopczyński, Military University of Technology (Poland) 
 
Organizing Committee 

                  Przemysław Wachulak, Military University of Technology (Poland) 
                  Ewa Jankiewicz, Military University of Technology (Poland) 
                  Jadwiga Mierczyk, Military University of Technology (Poland) 
                  Maria Wincenciak, Military University of Technology (Poland) 
                  Mariusz Zbojna, Military University of Technology (Poland) 
                  Tadeusz Stacewicz, Warsaw University (Poland) 
                  Danuta Gajda, West Pomeranian University of Technology in Szczecin  
                     (Poland) 
                  Jerzy Gajda, West Pomeranian University of Technology in Szczecin  
                     (Poland) 
 
Session Chairs 

1     Overview of Laser Technology, Lasers Yesterday, Today  
       and Tomorrow 

                    Ryszard S. Romaniuk, Warsaw University of Technology (Poland) 
 

2     Optical Fibre Lasers 
                    Andrzej Zając, Białystok University of Technology (Poland) 
 

3     Application of Lasers in Research 
                    Czesław Radzewicz, Warsaw University (Poland) 
 
 

x

Proc. of SPIE Vol. 10159  1015901-10



4     New Types of Lasers 
                    Jan Jabczyński, Military University of Technology (Poland) 
 

5     Applications of Lasers in Materials Engineering and Nanotechnology 
                    Małgorzata Kujawińska, Military University of Technology (Poland) 
 

6     Industrial Applications of Lasers 
                    Henryk Fiedorowicz, Military University of Technology (Poland) 
 

7     Applications of Lasers in Medicine and Biomedical Engineering 
                    Zygmunt Mierczyk, Military University of Technology (Poland) 
 

8     Applications of Lasers in Military and Safety Systems 
                    Krzysztof Abramski, Wrocław University of Technology (Poland) 

 
9     New Materials, Components and Assemblies for Lasers 

                    Andrzej Maląg, Institute of Electronic Materials Technology (Poland) 
 
           10     Optical and Laser Measurements 
                    Tadeusz Stacewicz, Warsaw University (Poland) 
 
           11     Laser Spectroscopy 
                    Michał Malinowski, Warsaw University of Technology (Poland) 
 

Poster Session I: Progress in Lasers 
                    Czesław Radzewicz, Warsaw University (Poland) 
 
             Poster Session II: Applications of Lasers 
                    Krzysztof Abramski, Wrocław University of Technology (Poland) 

xi

Proc. of SPIE Vol. 10159  1015901-11



Proc. of SPIE Vol. 10159  1015901-12



Introduction 
 
 
Laser Technology (SLT 2016) was the eleventh symposium in a periodical series 
that deals with advances in the state-of-the-art of laser technology and 
applications in Poland. This symposia series has evolved since 1984 due to the 
activity of the Committee of 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 (Poland) and co-organized by Warsaw 
University of Technology (Poland), and Military University of Technology (Poland), 
and Industrial Center of Optics in Warsaw (Poland). Three volumes of proceedings 
were published beginning in June 1984.  
 
Laser Technology II was organized in 1987 by Szczecin University of Technology 
(Poland), Warsaw University of Technology (Poland) and Military University of 
Technology (Poland). The host of the symposium was the Institute of Industrial 
Automation of Szczecin University of Technology (Poland). The 1987 symposium 
provided material for four proceedings volumes. 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 volume 0859 (edited 
by Ryszard S. Romaniuk, Bohdan K. Wołczak and Wielsaw L. Woliński). SPIE 
Proceedings volume 0859 was the first volume of SLT Proceedings kindly published 
by SPIE.  
 
Laser Technology III was again organized in 1990 by Szczecin University of 
Technology (Poland), Warsaw University of Technology (Poland) and Military 
University of Technology (Poland). It was hosted by the Institute of Industrial 
Automation of Szczecin University of Technology (Poland). The symposium 
provided materials for four proceedings volumes: two of them 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 volume 1391.  
 
Laser Technology IV was organized in 1993 by Szczecin University of Technology 
(Poland), Warsaw University of Technology (Poland) and Military University of 
Technology (Poland). The host of the symposium was the Institute of Electronics 
and Computer Science of Szczecin University of Technology (Poland). The 
symposium provided material for five volumes of proceedings: two of them 
published in Polish– a volume of contributed papers and another of invited 
papers; and three in English– a volume of abstracts and SPIE Proceedings 
volumes 2202 and 2203. 
 
Laser Technology V was organized in 1996 by Szczecin University of Technology 
(Poland), Warsaw University of Technology (Poland) and Military University of 

xiii
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Technology (Poland). The Institute of Electronics and Computer Science of 
Szczecin University of Technology (Poland) hosted the symposium. The symposium 
provided material for five volumes of proceedings:  two of them published in 
Polish– a volume of contributed papers and another one of invited papers; and 
three in English– SPIE Proceedings volumes 3186, 3187, and 3188. 
 
Laser Technology VI was organized in 1999 by Szczecin University of Technology 
(Poland), Warsaw University of Technology (Poland) and Military University of 
Technology (Poland), and by the Committee for Optoelectronics of the 
Association of Polish Electrical Engineers under the auspices of the Polish 
Academy of Sciences Committee of Electronics and Telecommunication. The 
symposium provided material for four volumes of proceedings: two of them 
published in Polish– a volume of contributed papers and another one of invited 
papers; and two in English– SPIE Proceedings volumes 4237 and 4238. 
 
Laser Technology VII was again organized in 2002 by Szczecin University of 
Technology (Poland), Warsaw University of Technology (Poland) and Military 
University of Technology (Poland), 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 of 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 one of invited papers; and two in English– SPIE Proceedings 
volumes 5229 and 5230. 
 
Laser Technology VIII was once again organized in 2006 by Szczecin University of 
Technology (Poland), Warsaw University of Technology (Poland) and Military 
University of Technology (Poland), and by the Committee for Optoelectronics of 
the Association of Polish Electrical Engineers and the Poland Chapter of SPIE 
under the auspices of the Polish Academy of Sciences Committee of Electronics 
and Telecommunication. The symposium was hosted by Institute of Electronics, 
Telecommunications and Computer Science of Szczecin University of Technology 
(Poland) and was held in Świnoujście, Poland in September. The symposium 
provided material for four volumes of proceedings: two of them published in 
Polish– a volume of contributed papers and another one of invited papers; and 
two in English– SPIE Proceedings volumes 6598 and 6599. 
 
Laser Technology IX was once again organized in 2009 by Szczecin University of 
Technology (Poland), Warsaw University of Technology (Poland), the Military 
University of Technology (Poland), the Committee for Optoelectronics of the 
Association of Polish Electrical Engineers, and by the Photonics Society of Poland 
(originally the Poland Chapter of SPIE) under the auspices of the Polish Academy 
of Sciences Committee of Electronics and Telecommunication. The symposium 
was hosted by Institute of Electronics, Telecommunications and Computer 
Science of Szczecin University of Technology (Poland) and was held in 

xiv
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Świnoujście, Poland in September 2009. The symposium provided material for a 
volume of abstracts. No SPIE Proceedings volumes were published this time.  
 
The Jubilee Laser Technology X was organized in 2012 by West Pomeranian 
University of Technology in Szczecin (Poland) – previously known as the Szczecin 
University of Technology and Szczecin University of Natural Sciences – Warsaw 
University of Technology (Poland), the Military University of Technology (Poland), 
the Committee for Optoelectronics of the Association of Polish Electrical 
Engineers, and the Photonics Society of Poland, under the auspices of the Polish 
Academy of Sciences Committee of Electronics and Telecommunication. The 
symposium was hosted by Faculty of Electrical Engineering, Chair of Photonics of 
West Pomeranian University of Technology in Szczecin (Poland) and was held in 
Świnoujście, Poland on 24–28 September 2012.  
 
Approximately 120 participants attended this symposium. Professor Wiesław 
L. Woliński, Chairman of the Polish Committee for Optoelectronics and of the 
Symposium Scientific Committee, presented the welcome address and opened 
the meeting. The opening lectures were given by Professor Zygmunt Mierczyk of 
the Military University of Technology (Poland) on “Lasers in the dual application 
technologies”, and Professor Krzysztof Abramski of Wrocław University of 
Technology (Poland) on “Optical fiber frequency combs”.  
 
The topics of Laser Technology X were as follows:  

(1) Laser materials, components and assemblies,  
(2) gas lasers, solid-state lasers, semiconductor lasers, and other kinds of  

                   lasers,  
(3) generation, amplification, stabilization, synchronization, multiplication  

                   of frequencies, shaping of space and time characteristics of laser  
                   radiation,  

(4) detection and registration of laser beam parameters,  
(5) circuits, devices, apparatus and systems working with lasers,  
(6) and applications of lasers in industry, medicine and biology,  

                   environment protection, military technology and in research.  
 

The tenth symposium provided material for three volumes of proceedings: one of 
them was published in Polish– a volume of abstracts of all symposium 
presentations; and two in English– SPIE Proceedings volume 8702 (Laser 
Technology 2012: Progress in Lasers), and volume 8703 (Laser Technology 2012: 
Applications of Lasers). The 2012 SPIE Proceedings volumes contained 60 chosen 
reviewed papers by authors affiliated primarily with university-based laboratories. 
The editors of these volumes were Wieslaw L. Woliński, Zdzislaw Jankiewicz, and 
Romaniuk S. Romaniuk, who also edited the SPIE Proceedings volumes for the 
2002 and 2006 symposia.  
 
Laser Technology XI was organized in September 2016 by the Military University of 
Technology (Poland), the Institute of Optoelectronics (Poland) in cooperation 
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with Warsaw University of Technology (Poland), Warsaw University (Poland) and 
Wrocław University of Technology (Poland). The eleventh SLT was originally 
scheduled for September 2015, but due to a number of additional conferences 
and meetings associated with celebrations of the International Year of Light in 
Poland (IYL2015), had to be rescheduled and finally delayed by one year.  
 
The SLT 2016 venue was Jastarnia Resort situated on the Hel Peninsula at the Polish 
Baltic seashore. Traditionally the patronage and sponsoring organizations were: 
Polish Academy of Sciences Committee of Electronics and Telecommunication, 
Committee for Optoelectronics of the Association of Polish Electrical Engineers, 
and the Photonics Society of Poland. The symposium provided material for two 
volumes of proceedings: one published in Polish– a volume of abstracts for 
contributed and invited papers; and one in English– these SPIE Proceedings.  
 
Approximately 140 participants attended this symposium from all leading 
research laser technology and laser application research centers in academia, 
research institutes and industry. Over 120 papers were presented.  
 
The topics of Laser Technology XI were as follows:  

Lasers: Yesterday, Today and Tomorrow;  
Optical Fibre Lasers; Laser Applications in Research;  
New Types of Lasers;  
Applications of Lasers in Material Engineering and Nanotechnology;  
Industrial Applications of Lasers;  
Applications of Lasers in Medicine and Biomedical Engineering;  
Application of Lasers in Safety and Defense Systems;  
New Laser Materials, Components and Assemblies;  
Optical and Laser Measurements;  
and Laser Spectroscopy.  

 
The symposium chairs and editors would like to personally thank the authors and 
conference contributors who made this book possible. Special cordial thanks are 
also due to SPIE for supporting the symposium by undertaking the publication of 
the proceedings volumes for nearly the last three decades.  
 
The symposium committee announces with pleasure that the next meeting on 
Laser Technology is scheduled to be held in Jastarnia, Poland in 2018.  
 
 

Jan K. Jabczyński 
Ryszard S. Romaniuk 
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