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Research, such as it was done in this work, is hardly done by only one person. In these last words
I want to thank all the people who made this work if not only possible, than at least a lot more
pleasant.

The person who had the original idea for the measurements described in this work is Nasser.
Dear Nasser, thank you for all the things I learnt about nuclear physics, fast driving and Iranian
culture. Also thanks for a lot of responsibility that you trusted me with during the measurements
and the data analysis.

My promotor, Muhsin Harakeh, is in his function as director of KVI busy with a lot of things.
Most of them have probably not even so much to do with physics. Still, he always found time,
especially during this last year, to be interested in my research. A lot of thanks for all the time
you took and all the discussions we had about my data analysis and this thesis.

I would like to thank the persons from my reading committee, Prof. Dr. Michel Garçon,
Prof. Dr. Walter Gl̈ockle and Prof. Dr. Frank Hinterberger, for their critical and thorough review
of my thesis manuscript.

The experiments for the proton-deuteron reaction would certainly not have been possible
without the help of Ad van den Berg. Hartelijk bedankt voor al die hulp gedurende de experi-
menten, soms op zaterdag ochtend, zonder die het niet zal gewerkt hebben. Hartelijk bedankt
ook voor veele waardevolle discussies tijdens de analyse.

The experiments and the data analysis would sometimes have been more difficult without the
help from Heinrich Ẅortche. Thank you very much for helpful discussions about my data, the
analysis thereof, lots of other things and sometimes interesting new ideas whenever I thought I
was stuck.

Danken wil ik Sytze Brandenburg en Lars Robol voor hun inzet tijdens mijn experimenten.
De experimenten zullen zonder de inzet van de operateurs zo niet mogelijk geweest zijn. Bedankt
ook an de medewerkers van de mechanische werkplaats en de vacuum-technische dienst, die er
ook altijd aanspreekbar zijn geweest, toen er kleine dinge gedaan moeten worden. Hartelijk
bedankt ook aan Hans Fraquin voor het maken van de treffplaten.

A big part of the theoretical calculations presented in this work along with the data were done
by the Bochum-Cracow group of Prof. Dr. Walter Glöckle and Prof. Dr. Hendryk Witała. I would
like to thank both of them for the calculations and interesting discussions we had via email. I
would also like to thank the other members of their group, especially Dr. Hiroyuki Kamada,
Dr. Jazek Golak and Dr. Evgeny Epelbaum.

I also want to thank Prof. Dr. Peter Sauer, Dr. Karsten Chmielewski and Arnoldas Deltuva for
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providing calculations and theoretical support from the Hanover-model. I appreciated receiving
results from unpublished calculations for comparison with my data.

In 2001, I spend three interesting weeks in Tokyo in the group of Prof. Dr. Hideyuki Sakai. I
would like to thank him, Dr. Kimiko Sekiguchi, Satou-san and Sakoda-san for the hospitality at
RIKEN and for some of the most interesting experiences in my life - arigato gozaimazu.

The feasebility test at KVI to measure the deuteron-proton elastic scattering observables with
SALAD would certainly not have been possible in this way without the enthousiastic support of
Dr. Staszek Kistryn, Dr. Jazek Zeijma and Prof. Dr. Kaszimir Bodek from Cracow and Dr. Ella
Stephan and Ania Micherdzińska from Cattowice. Although a lot of work had to be done to com-
mission the∆E detector, Staszek always had time to explain me the details of the electronics and
the trigger system. I would also like to thank Ania for her participation in part of the experiments
to measure the proton-deuteron elastic analysing power.

I also want to thank all the people who spend their time, so that the experiments could be per-
formed. Markus Hagemann spend some time to install the electronic channel for my coincidence
detector and to implement it into the online analysis. Vielen Dank, auch für die anschließende
Hilfe während meiner ersten Analyseversuche. The measurements of the differential cross sec-
tions would not have been possible in this form without the help of Barry Davids and Mathias
Hunyadi. Mathias helped me in succeeding implementations of the coincidence channel into the
BBS/ESN electronics system. Barry was always willing to take a night shift. A lot of thanks
go also to Mladen Kǐs and Ralph Castelijns, who were both willing to take night and day shifts
during the measurements. Hartelijk bedankt ook an Rob Kremers, die vaak nog laat s’avonds
naar het KVI is gekomen, om ervoor te zorgen, dat POLIS goed draaid. Bedankt ook aan Marc
Dehuu, naar die ik altijd met specifieke vragen over de online analyse naartoe kont, die tijdens
de experimenten heeft geholpen en met die ik altijd mijn nederlands heb kunnen oefenen.

I learnt a lot from Volker Hannen about the BBS/ESN analysis, how to obtain a reasonable
monitor resolution, where to find a flat, how to work with gle and linux and many other things.
None will probably ever appreciate the contribution from Volker to a stabil running data acqui-
sition system, an event output method for the online analysis and a nice-looking GUI with a
penguin on it.

Een hartelijke dank gaat aan Rob Timmermans. Zonder hem zal ik duidelijk meer tijd hebben
toegebracht, om de theorie voor mijn data te begrijpen. Hartelijk bedankt ook voor veele interes-
sante discussies over de theoretische fysica en het proeflezen van mijn theorie-gedeelte. Met de
envoudige vragen kont ik altijd naar Olaf Scholten gaan, die er geen problem heeft gehad, heel
triviale dingen aan een experimentele fysicus uit te legen.

The person from KVI with whom I had my first contact was Herbert Löhner. Although he
was not directly involved in my work, he was always interested in it and had some interesting
ideas. I had a lot of interesting, constructive and helpful discussions with José Barçelar. Also,
I could always go to Hans Wilschut with technical or physical questions. Reint Ostendorp, too,
was always willing to help with questions about data acquisition, the electronics setup and other
issues. I learned from Siebren van der Werft, how to work with a sextant and an astrolabium. A
lot of thanks go to Marjanne Koopmanns for rereading my Dutch summary several times.

A person with whom I spend quite some time, at least when he was in our office, was Ronald
Bieber. The time with you in the office, the night shifts for the IBP measurements and my own
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experiments were some fun. I also enjoyed running during the lunch-breaks with you.
After I had got used to an austrian roommate, I got Stefan Kopecky into my office. Whatever

my problem was, he had usually some idea and whenever I needed help, at KVI or for private
issues, I could count on him. A lot of thanks for the friendship in Groningen, the times at Squash,
the introduction to Golf and the nice evenings in the eetcafes and pubs.

Toen ik in 1998 naar het KVI ben gekomen, heb ik veel hulp van Harry Huisman gekregen,
zowel in het leeren van experimentele nucleaire fysica als ook bij het inleven in de Nederlande.
Ik zal jouw en Marieke ook hartelijk willen danken voor de mooie dagen, die ik bij jullie in
Groeneveld heb mogen zijn.

A lot of thanks for the nice time at KVI also to the people from the fewbody group, Marcel
Seip, who helped me a lot during my first steps in Groningen, but also to Johan, Elsa, Mladen,
Massoud, Ana, Hamid, Buddhajev, Marcel. I also enjoyed a pleasant atmosphere with the other
PhD-students and scientific staff members, Fabrice, Vladimir, Dan, Marc-Jan, Sergey, Henk,
Taeke, Peter van Luijk, Hans Beijers, Reinhardt Morgenstern, Emil, Maria, Umakanth and An-
drej.

I would like to thank my girl-friend Andrea, whose support and understanding has helped me
a lot, especially during the last year, not only for this work. At the end, I would like to thank my
parents, on whose support during each phase of my studies and my phd-research in all parts of
live I could always count.
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