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Afterword

In my viewpoint, as limited as it is, getting a PhD is not just spending few years on advanced

research in order to gain more skills and knowledge on top of a student’s education. As Ad

tells to-be-scientists in his survival guide lectures, our goals should not be “to have a large

numbers of papers or citations, to lead a larger and larger group, or to have a large office”.

Our goal must be “to become a world-class scientist”. Getting there certainly takes much

more than reading a lot, working day and night, or “to shut up and calculate”, to quote

Feynman. Sometimes you need to speak out, even against the big shots. Other times you

should listen and admit to your misunderstandings. Overall, I can say, it takes the right

attitude. I am very glad that I am getting promoted in a group with a holistic approach

towards training a scientist. Thank you Ad, thank you, for teaching me exactly what I

needed to learn before I could think of starting a propitious scientific career.

In my high-school years, I was fascinated by building electromechanical systems, for

example robots. To my father’s disappointment, I never showed any interest in continuing

my studies in medicine, because I wanted to study engineering and become an “inventor”,

whatever that represented for a teenager. To give a clue, Graham Bell and Edison were

much more fascinating characters for me than Einstein, Hawking, or Louis Pasteur. It took

a year of pure fun and fundamental physics courses for me to become interested in studying

physics for its own sake. Chosen for the Iranian team for participation in the International

Physics Olympiad, I could enjoy a full year of special training, instead of reciting boring

things, like Arabic grammar textbooks, for the notorious university entrance national exam.

Those courses were among the best physics lectures I have ever followed, and all taught

in the cleverest manner. I would like to thank Amir Aghamohammadi, the late Masood

Alimohammadi, Mohsen Alishahiha, Mahmoud Bahmanabadi, Reza Ejtehadi, Mohammad

Khorrami, Ahmad Shirzad, Shahram Shariati, and Hossein Tavalla, for teaching to me fun-

damentals of physics in the most elegant and original way. I lost my interest in engineering,

again to my father’s disappointment, and got fascinated by the discipline of experimenting,

modeling, and solving. So I continued studying “just physics”.

At Sharif university, I had the pleasure of taking most of my courses with the same

team of lecturers from the Olympiad year, plus other excellent teachers, among who I

like to mention Hessam Arfaei, Vahid Karimipour, and Shahin Sheikh-Jabbari. I remained

active in the Olympiad training camp, the so-called Young Scholars Club, where I became a

lab supervisor for the forthcoming teams. There I gained invaluable experience in designing

ten-dollar experiments for measuring almost any physical quantity. I did not take a single
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practical course at the university because I hated their precooked recipes and fill-in answer

sheets. While in YSC, I even got the chance to start my own elementary research laboratory,

where I studied non-coalescence of liquid jets, with a couple of colleagues. We were inspired

by observing the dance of floating droplets when one knocks skillfully on a PET bottle. We

used to call it the Khorsand effect. At a workshop in Zanjan in 1998, I showed some

photographs of my experiments to Fereydoon Family (Emory university), who brought me

in contact with Sidney Nagel (University of Chicago) and via him with Howard Stone, who

was at Harvard at the time. The enthusiastic reaction of Howard to my simple-minded

email was beyond any expectation. Thirteen years have passed and I still clearly remember

that sweet excitement of frequently receiving those green-hashed pockets from Harvard.

They were full of hand-picked articles and study materials, with hand-written notes of

Howard on them. Just imagine for a moment, a prominent researcher at Harvard, takes

the emails of an 18-year-old student from nowhereland so serious that he would go to the

library, copy parts of a book of Lord Rayleigh, and send it to him halfway round the globe.

In the past five years, I have seen several prominent scientists, and a handful of Noble

laureates. None of them impressed me as much as Howard Stone did. For me, he is the role

model for caring, giving, and not self-centered scientific character. If ever I might become

a world-class scientist, I wish to be like Howard.

With the self-confidence I gained from Howard’s response, and with the support of

Shahram Shariati, I wrote my “results” and put them on Arxiv (arXiv:physics/9908006).

Anyone who reads that piece of text, including the current me, will find it plainly laughable.

It would have perhaps disappeared in less than a day if the Arxiv moderation system was

active at the time. I still feel humbled by the fact that Howard did not laugh at it and even

reviewed that manuscript. Later that year, Antonio Barone (University of Naples), who was

visiting Tehran for a conference on Superconductivity, took another batch of photographs

from our experiment to Rudolfo Monti and Raffaele Savino. They invited me to their lab

in Naples, which was named after Carlo Marangoni. I spent a summer in their lab and we

achieved quite exciting results but I ran out of time before we could compose an article

about those results. Despite Raffaele’s second invitation, I could not go back to Naples,

because I had to suffer the mandatory military service. The very same bouncing droplets

made it to the cover of PRL and Nature in 2005, after French researchers attributed sort

of particle-wave duality to them.

Around the same time, I started to discover other interests of mine ranging from in-

dustrial design to entrepreneurship. Those explorations, perhaps driven by freedom from

the pressure of college years and a desire for independence, distracted me from physics re-

search. I was trying to become a high-tech designer of water fountains, and my role model

was Mark Fuller (Wet Design). For that I needed capital investment. I decided to sell

some of my home-made laminar fountains, but soon I found out that real business takes

much more than just technical skills or novel ideas, especially in a developing country. Even

a year of studying for an MBA could not turn my frustrating efforts to start a company

into any level of success. With the emergence of a populist delusional government in 2005,

any remaining glimmer of hope disappeared. Together with Bahar, we decided to try our

chances elsewhere. The easiest way out for me was to get back to the university.

I have been asked several times why did I choose for University of Twente. The answer

is again in the attentive character of a physicist, Wilfred van der Wiel. As far as I have seen,

physicists being considerate is more like an exception than a rule, and as it happened such

a person was, and still is, working in Enschede. To be frank, I did not even know where
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to look for Twente on the map when I was applying to several open PhD positions all over

the Netherlands. Wilfred was the only person who let me know I need to obtain a masters

degree first. He introduced me to the new track of Nanotechnology. Despite my very late

application I got admitted and even was awarded the Shell Centenary scholarship. For that

I have to thank Rik Akse, as well, who was very kind to accept my late application.

The style of the courses in the Nanotechnology track were very different from my previ-

ous experience of exercise intensive classical studies in Sharif. The multidisciplinary nature

of those courses were encouraging me to think more of working in a big enterprize, or start-

ing up a company. I even tried to continue studying for an MBA as a double track. At the

time, prospects for finding a job in the western academia were looking so dim to me and I

was not prepared to take another risk in my career. But it took just one session of fasci-

nation by another scientist with character to re-install me on my old track and initiate my

quick transformation from an enthusiast for entrepreneurship into a traditionalist advocate

of fundamental research. That guru later became my PhD-supervisor.

There is nothing very unconventional about the rest of my academic history, at least

not so special for those who are familiar with Ad’s personality. So I can simply continue

these lines just like a classical acknowledgement. I like to thank all my teachers in Twente,

especially Willem Vos and Allard Mosk from the Complex Photonic Systems (COPS). I

had a very pleasant summer internship in Leiden. Eric Eliel gave me many opportunities

for exploring and let me enjoy again the pleasure of investigating whatever was the most

mysterious phenomenon. Dmitry Mazurenko was the initiator of my master project and

after he left, Patrick Johnson took care of a very successful finish for it. Over the years, I

learned that I should be very careful in answering Patrick’s questions. Whenever he uses

his special humble tone, he is exactly targeting the weakest point of my arguments. Our

lunch group shrank to less than a half when Willem moved back to Twente, but all those

Amsterdam-Twente migrations could not interfere with our heated east-west meetings. As

a consequence, I never really felt the split from the Twentse COPS. Hereby, I thank all the

past and present COPS members for all the friendly discussions we had.

The nanophotonics colloquium has a milder style of kneading the speaker, but can still

be a tough experience for a newly joined member, specially if Ad is the chairman and that

poor fellow is late. But that hard training has raised magnificently the quality of scientific

presentations from AMOLF, in comparison with other institutes that I have visited. I would

like to thank all the participating group leaders: Jaime Gomez Rivas, Femius Koenderink,

Kobus Kuipers, Albert Polman, and Ad for their precious coaching. I learned a lot from

the four European workshops I attended, for which I like to thank their organizers and

also mention the most instructive lectures by Boris Altshuler, Immanuel Bloch, Roland

Ketzmerick, and Jörg Kotthaus. Attending the courses taught by Jean-Sébastian Caux

and Carlo Beenakker in the framework of DITP, partly satisfied my appetite for learning

advanced theoretical methods. I also thank Florian Marquardt for teaching his quantum

optics course in English and making all the videos accessible; I hope he does it more often.

I started experiencing the great opportunities brought by an international collaboration

thanks to the open scientific attitude of Bart van Tiggelen and John Page. I think we

are all very pleased about the outcome (chapter 5). On several occasions, I had very

fruitful discussions with Sergey Skipetrov, but have not got the chance yet to be a coauthor

of him. Yan Fyodorov and Sasha Ossipov dedicated all their time to the dipole chain

discussions (chapter 4) when I was visiting Nottingham. For that work I also benefited

from discussions with Femius Koenderink. My latest delocalized collaboration is perhaps
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the most exceptional one. It all started by exchanging questions via email with Florian

Marquardt and Hakan Türeci and sharing ideas on a wiki website, where Li Ge joined

in. It reached its climax when I was in Princeton, and we are yet to finalize our exciting

conclusions. I like to thank Hakan and Li for their hospitality and Florian for his dedication.

The old AMOLF building was famous for its bridge, which was connecting the Bio side

to the mostly-opticians corner. But south of the bridge was more socially contonic than its

north, and that was partly because of the large mass of phoscat-phogap alliance. Inside the

group, however, was very entertaining especially at the time of no-merci productions. Ivan,

Tijmen, Tom, Karen, Philip, Ivo, Bernard, Bart, Leon, Alex, and Merel were lampooned

and now guess who is next? I should not forget to mention Otto, Willem T., Edwin, Frerik,

Rajesh, Niels, and Danang who escaped getting the subject of this funny sport, and Elbert

who could not leave without giving us a second chance. The new AMOLF building has

more bridges, and the newer generations are more socializing with each other. However, the

asocial phoscatters could not overcome the old tradition and kept their circle closed. The

more recent custom of avocado-flavored phoscat lunches helped in reinforcing the barriers.

However, I am sure I will miss all those joyful moments inside the circle, on the same day

I leave the institute. Patrick, Paolo, Timmo, Ad, Bergin, Jochen, Ronald, and Ramy, your

are an amazing group. Pierre, thank you for sharing your LATEX markup for Feynman

diagrams with me. I also would like to thank all the AMOLF personnel, especially the

cool guys in the workshop and design room. I should specifically mention Iliya Cerjak and

Dirk-Jan Spaanderman, who made a lot of my experiments possible, and whose profession

I envy.

I like to exclusively thank Ramy for being my closest friend in the low lands. You were

always there to help, when I needed it. Thank you Ramy for editing my broken Dutch

text in the NTvN article on localization and the Dutch summary in this thesis with such

a devotion. It was the most fun when we were working together in the lab. Timmo and

Ramy, thank you for accepting to be my paranymphs with all the burdens attached to it.

Amsterdam is a great city, and it just fits our taste for living in uncrowded places.

It is however large enough for one to always find something to amuse himself with. We

couldn’t have enjoyed the livelihood of Amsterdam without the friendly UvA J/Kers. I

also like to thank Theo and Claudia who were always very kind to us. Thanks to their

friendship with Piet we could settle down in the fantastic neighborhood of Bredeweg, with

its compassionate tenants and their incredible Queen’s day festival. We could also continue

experiencing the great taste of Persian cuisine, which tastes best when served in crowded

gatherings, thanks to our Iranian friends in Amsterdam and Delft; dametoon garm.

Despite our strong attachment to Amsterdam, we have to leave it, hopefully just for a

short while. The globalization of the academic marketplace, have its own pro’s and cons.

Whoever is determined to stay in it has to make sacrifices. However, with a new group

comes the opportunity of creating synergy between what you have learned and what others

have accomplished. I like to thank Jack Harris, Peter Lodahl, Niek van Hulst, and Vahid

Sandoghdar for the invitation to their labs. I have special thanks for Gerd Leuchs, who

graciously helped us with our dual career issue. Thanks to Vahid’s considerate support and

sympathetic help of Irene Weinzierl, our move to Erlangen is happening more smoothly

than we could have imagined.

Finally, I like to show gratitude to my parents for their immense support in all stages of

my life, even when they were not fully satisfied with my choices. I thank Telli and Enrico

for their compassionate love for Soline and letting her experience the joy of being with
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aunts and uncles, outside her parents’ homeland. The cheerful times we spent together in

Italy, France, Rotterdam, and Amsterdam contain the best of our memories. My adorable

Soline, you have delighted my life with pride and joy. I am so proud of you that I have

left behind all my greed for recognition. And my dearest companion in life, Bahar, it is

getting a decade since we started to share all our contentment and grievances, and I cannot

imagine living a single day otherwise. You have been the most gracious friend I have ever

had. Together, we came a long, and sometime extremely tremulous, way. You have always

supported my causes and covered my shortcomings. With a giving and capable friend like

you, one can never fail. And now that we have an angel with us that abates all our tiredness

in a blink, I can see nothing but a hilarious and bright future for our little family. Thank

you for your wholehearted support in difficult times and your delightful company in joyful

moments. Thank you for being you.

Sanli

Amsterdam, 2011
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