
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Photoluminescence spectroscopy on erbium-doped and porous silicon

Thao, D.T.X.

Publication date
2000

Link to publication

Citation for published version (APA):
Thao, D. T. X. (2000). Photoluminescence spectroscopy on erbium-doped and porous silicon.
[Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/photoluminescence-spectroscopy-on-erbiumdoped-and-porous-silicon(99c54134-3160-4ce2-a4c9-333adad9a786).html


AcknowledgementsAcknowledgements 129 

Acknowledgements s 

Thiss thesis could only have been written with the extensive and generous help 
off  others. At this place, I would like to express my thanks to everyone who 
contributedd directly or indirectly to my thesis. 

Att first, I would like to express my sincere thanks and respect to my pro-
motor,, Prof. Dr C.A.J. Ammerlaan for accepting me as a Ph.D student and 
guidingg me during the time I worked in my Ph.D project, which fulfilled my 
dreamm to approach the field of advanced semiconductor physics. I have learnt 
muchh from his suggestions, discussions with him and from his personality. I very 
muchh admire his great knowledge of physics, abilities and effort in developing 
thee physical models to analyze the experimental results. I also appreciate his 
patiencee in reading and criticizing the manuscript of this thesis. 

II  am very grateful to my co-promotor, Dr T. Gregorkiewicz, for his contin-
uouss support and encouragement during my research. Thank you very much 
forr willingness to answer all my questions, sometimes very simple, in physics 
andd in various occasions. The daily discussions with you were fruitful in analyz-
ingg the results. I enjoyed working in FELIX project and measuring sessions in 
Rijnhuizen.. Thank you for your great help in preparing the manuscript. 

II  am much indebted to my co-promotor, Prof. Dr P.H. Khoi, for accepting to 
guidee me in the time I worked in Vietnam. I have a great success in porous silicon 
projectt under hid guidance. I always find, in his busy time, valuable suggestions 
forr my work and stimulating discussions for the experimental results. Thank 
youu very much for all the things you have done for me. 

Manyy thanks are due to Prof. Dr T.D. Hien, Prof. Dr N.D. Chien and Prof. 
Drr N.P. Thuy in the Director Board of the International Training Institute for 
Materialss Science (ITIMS) for their great support and valuable advice during the 
timee of my Ph.D study. I would like to thank all members of the International 
Advicee Board of ITIMS, who made the undertaking possible. I wish to thank 
Prof.. Dr J. J.M. Franse for his encouragement and understanding. I am indebted 
too Dr F.F. Bekker for his truthful advice and stimulation for my work. I am 
thankfull  to Dr P.E. Brommer for his kind help. 

Thiss thesis would not be possible without help of people who have kindly 
providedd the silicon crystals used in this study. Among them I would like to 
mentionn Dr F.P. Widdershoven, Dr N.A. Sobolev, Prof. Dr L.C. Kimerling, Prof. 
Drr W. Jantsch, Prof. Dr I.N. Yassievich and Dr B. A. Andreev. I am very grateful 
too Prof. Dr J.M. Langer, Dr. M.S. Bresler and Dr H.H.P.Th. Berman who have 
contributedd to some analyses of experimental data. I gratefully acknowledge 
thee support by the Stichting voor Fundamenteel Onderzoek der Materie (FOM) 
inn providing the FELIX beam times for our experiments in Rijnhuizen. The 
skillfull  assistance by staff members of the FOM institute for Plasma Physics 
inn Rijnhuizen, in particular, Dr A.F.G. van der Meer, Dr C.J.G.M. Langerak 
andd Dr ir. H.P.M. Pellemans is highly appreciated. Thanks are also addressed 
too Prof. Dr ir. J.C. Maan and Dr P. Christianen for their kind help with my 



130 0 Acknowledgements Acknowledgements 

experimentss in the high-magnetic-field laboratory in Nijmegen. 
II  would like to take this opportunity to thank all my colleagues at the Physics 

Department,, the Faculty of General Science, the Personal Organization Depart-
ment,, the Rector Board of Hanoi University of Mining and Geology and staff 
memberss for their support in arranging permissions for my stay in Amsterdam 
andd for their help during my absence. Thanks are also given to Mr V.T. Luc 
andd Ms Huong at Ministry of Education and Training for their kind help. 

II  am thankful to Prof. Dr L.K. Binh for arranging the best conditions 
forr my study in the initial phase; Prof. Dr N.N. Long, Dr N.H. Ha and Dr 
L.T.T.. Binh for arrangement of optical setup available for me in the Hanoi 
Nationall  University. Many thanks are due to Ms Tam and Ms Hoa for nice times 
performingg optical measurements on porous silicon materials; Dr P.K. Hung for 
developingg Pascal programs used for Raman spectra analysis; Drs N.A. Tuan for 
performingg AFM images of porous silicon samples. 

II  would like to thank Dr N.T. Hien and Dr N.T. Son for technical advice 
andd great help in ordering the photoluminescence equipment of ITIMS; Prof. Dr 
T.. Kim Anh for the effective time working with photoluminescence system at 
ITIMS;; Dr V.N. Hung and Dr D.D. Hanh for their help in administrative tasks. 

II  was happy to work at Van der Waals-Zeeman Institute and enjoyed its 
friendlyy atmosphere. Thank very much ir. Peter de Goeje, Drs Arend van 
Leeuwen,, Ms Shahrzad van't Hoff-Nourbakhch and Jeroen de Groot for much 
helpp to fix problems concerning my stay in Amsterdam in various times; Mariet 
Bos,, Charlie Alderhout, Truus Klebach and others for their kind help in admin-
istrationn and solving all kinds of problem. It is a pleasure for me to acknowledge 
thee great assistance of technicians of the institute for my study; Flip de Leeuw, 
Martinn Bekelaar, Harry Beukers and others from the mechanical and electronics 
workshopss for efficient help in solving the problems of my experimental setup; 
Eddyy Enoeng, Bert Zwart and T.D. Tho for preparing quartz ampoules and 
vacuumm assistance; Nico Jonker and Rene Rik for supplying liquid nitrogen and 
helium;; Thijs Post, Derk Bouhuijs and Maud Wijzenbeek for help in software, 
networkk and interfacing; Bert Moleman and Willem Moolhuyzen for some X-ray 
measurementss and orienting samples; Ronald Winter for assistance in the li -
brary.. Technical discussions with Ton Riemersma and Hugo Schlatter have been 
mostt helpful for my work. 

Thee presence of friends I met in Holland made my life easier and encour-
agedd me in the work. I have learnt from them about the beauty of Holland, 
off  European society and its customs and also about many aspects of life. I am 
gratefull  to Maya and Frans Bekker, Sabiene and Willem Mattens, Ellen and Ate 
vann Steenbergen, Carla and Han Smids-Robers, Shahrzad and Kees van't Hoff, 
Peterr and Pamela Wright, Suus van Hekken, Lia and Ton Riemersma, Mai and 
Martinn Bekelaar, Ina and Bert Zwart, Farida and Rachmat and other friends. 
II  would like to present my sincere thanks to all of them for their friendship, 
hospitalityy and always being there for me when needed. 



Acknowledgements Acknowledgements 131 1 

Itt is pleasure for me to work in a warm and friendly atmosphere of our 
researchh group. I am thankful to my colleagues; Ingrid de Maat-Gersdorf intro-
ducedd me to the photoluminescence setup that I have spent most of my working 
timee with; Ioannis Tsimperidis for useful discussions and successful assistance 
withh the FELIX measurements; Peter Stallinga and Ruud Dirksen for help with 
softwaree and computers; Ingrid Zevenbergen for being a good friend and advisor; 
P.T.. Huy for much help in working; P.N. Hai, Yuri Martinov, Frank Rasmussen, 
Bartekk Pawlak, Valentin Emtsev and Manuel Forcales for their friendship over 
thee past years. 

II  would like to thank all Vietnamese friends and Ph.D colleagues of ITIM S for 
theirr friendship, spending time to talk and having fun together; Hoang for solving 
problemss with computers, network; Loan, Tu, Thuan and Hang for sharing 
leisuree times; Tung for useful discussions; Thu Ha, Tuan, Hong and other staff 
memberss of ITIM S for their kind help; Kim, Toan, Thu, My, Van Anh, Man, 
Huy,, Duong, Minh, Chu van Thang, Due Thang, Trung, Thao, Huong, Binh, 
Vinhh and others for the nice time when I worked at ITIM S and in Amsterdam. 
Thee sincere attitude of mind of friends from Can Tho University is appreciated. 

Lastt but not least, my deep thanks are devoted to my parents for their love, 
belieff  in my success and continuous encouragement. Thank you for let me de-
cidee and do what I think is the best for me. Special thanks are addressed to 
myy parents in-law and family for profound understanding, support and help in 
managingg the family matters when I was away for a long time. Many thanks are 
duee to my brother and sister for their love and always being there for me when 
II  need. I am deeply grateful to my husband, Tu Son, and my daughter, Xuan 
Hien,, for their constant love, sympathy and encouragement, without those the 
workk would be, for sure, impossible finished. 

Thankk you all, very much. Your images are engraved in my mind and my 
heart. . 

Amsterdamm 22nd December 1999 

Duu Thi Xuan Thao 




