P P 2 >

7%
university of :/g,/ 7
groningen YL

R

University Medical Center Groningen

University of Groningen

Hot electron transport in metallic spin valve and graphene-silicon devices at the nanoscale
Parui, Subir

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2013

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Parui, S. (2013). Hot electron transport in metallic spin valve and graphene-silicon devices at the
nanoscale. s.n.

Copyright
Other than for strictly personal use, 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), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 04-06-2022


https://research.rug.nl/en/publications/17909f8a-803c-4ce4-af13-0366ce3221b2

Acknowledgements

n the year of 2009, I was planning to move out of India to get the global expe-
Irience for my future research career in the field of experimental condensed mat-
ter physics. The experience and skill which I got during my master in IIT-Kanpur
helped me to find few PhD positions in Europe where I could continue my work
of my interest. As an applicant during that time I met Dr. Tamalika Banerjee who
inspired me to consider this position here in Groningen and I found a huge scope
in doing excellent research being in the group of Physics of Nanodevices (FND). I
felt to be very lucky to get the offer and joined the group together with an another
Indian colleague K. Gaurav Rana at the same day. About almost four years of hard
work, here I feel I did it. Now comes on the most important part to acknowledge all
the generous people around me for their enormous support during these four years
and helps for the accomplishment of this thesis.

Let me first start with expressing my sincere thanks to Prof. Tamalika Banerjee,
my supervisor and my promotor. I must say that after starting from the scratch, it
was not possible without your endless support and encouragement to come to a po-
sition where things became running smoothly. Unlike many other supervisors, you
often came to the cleanroom to teach and help me and also to others for the proper
use of chemicals. With your supervision I was able to make the BEEM up and run-
ning from the STM system in the first year of my PhD. Your inspiring guidance that
I got during my work on scientific interpretation of the results, presentation skills,
writing and technical issues have been phenomenal for me. I am really happy that
we could publish four papers with me being the first author, two of them under
review currently and few more in preparation. You deserve very special thanks for
believing in me and allowing me to present our results in Magnetism and Magnetic
Materials (MMM) conferences in three consecutive years and also in other confer-
ences. I am very fortunate to be one of your first PhD students as you completed
your tenure during my PhD and subsequently can promote my PhD research. Dis-
cussion with you was always illuminating irrespective of science or anything else.



166 Acknowledgements

You were not only very supportive in research but also in personal life. I don’t think
that anyone can disagree with me that you also have a great cooking skill. I have
also learned a lot about cooking which I never did before I started my PhD.

Dear professors Petra Rudolf, Jagadeesh S. Moodera and Markus Miinzenberg,
thank you for accepting to be member of my reading committee and for the con-
structive suggestions to improve this thesis. I would like to express my gratitude to
all three of you with outstanding scientific background for reading my thesis. Petra,
I'am grateful to you for use of the Molecular beam epitaxy deposition system in your
group for the NiSi, project and also for the useful discussion during the project.

Dear professor Bart J. van Wees, thank you for being my second promotor and
for giving me the opportunity to perform my research in this group. Your critical
questions during my group talks always forced me to think beyond and improve
things. I should have benefited much more if our monthly meetings had been con-
tinued but still the few discussions I had with you, were always very helpful.

Thanks to professor Caspar van der Wal for all the good discussions during the
group meetings and for the great atmosphere during coffee breaks and group out-
ings. I would also like to congratulate you and your student Goraya, Jakko for the
upcoming ‘Nature’ publication.

Gaurav, I have a few special words for you. Although we both are from India
but I met you at Delhi airport where we took our flight to Amsterdam. I came
to know about you when Tamalika wrote me an email to communicate with you
for organizing stuffs for our PhD. Alok was also in our team but he joined FND one
month later. We both joined Tamalika as her first two PhD students on the same day:.
Since then we are the best friends to enjoy all success and to support each other on
our difficulties. Although we struggled in the beginning to get publishable results,
I think our collaboration was very successful during our entire PhD. Besides that,
I have also good memories on our trips abroad to many different places, different
conferences and also in your Bengali learning together with Tamalika. Wish you
all the very best for successful completion of your PhD on 16" of September and 1
also want to congratulate you with your post-doc position in Max Planck Institute,
Dresden, I am sure that you will do excellent there. Alok, although we never worked
together on a scientific project yet we spent great time in a very friendly atmosphere.
Our Paris trip together with Gaurav was with lot of fun in the very beginning of our
PhD. I was happy to have you as my housemate in the last two years. Thank you for
all the excellent foods you cooked, the friendly suggestions you gave to overcome
any difficulties and for the fun we had in FND. Wish you all the best for successful
completion of your PhD and finding a new job soon.

Thanks to all the students who worked with me. I want to thank you all: Sander
K, Bart, Alim, Pieter, Seva, Jan, Ewout and Roald for your contribution towards the



Acknowledgements 167

excellent research. Alim, thanks for introducing me into the Turkish tea and the
culture. Roald, although things took a little longer than anticipated but we worked
together on a great graphene project obtaining some interesting results. My congrat-
ulation for your PhD and keep continuing the graphene work. I would also like to
thank Hiwa, Eline, Eric and Kumar Sourav (will join the group) for the fun moments
we had in Tamalika’s group and also for the scientific discussions.

Sander, you started working with Tamalika as a master student before I joined
her. Thanks for your research contribution on BEEM experiments. After you left to
the USA for the internship, you came back and rejoin with Saurabh Roy as our PhD
colleagues. I congratulate you for the the great work ("Nature’ publication) you did
in MIT. Wish both you and Saurabh good luck with maintaining the success in your
PhD. Also my special thanks to Saurabh for giving feedback on my slides, writing,
for scientific discussions and also for organizing food for late night experiments.
Saurabh, I know you love to eat! but have some control otherwise you are growing
very fast. I am really happy that you and Roald accepted to be my paranymphs.

I would like to thank all our technicians: Siemon, Johan, Bernard and Martijn
for the technical assistance. Siemon, it was a real shock for all of us when we came
to know your condition and then you passed away in 2011. You were the one who
joined me in my interview dinner together with Alina and gave me a very good
feeling with your gentle care to join the group. Thereafter when I joined FND, your
all little help to get adjusted in Groningen was unforgettable. May your soul rest in
peace. Johan, you are our most active technician. Thank you for all the time you
spend in fixing equipments, solving issues with the deposition system, ordering
chemicals for me and for helping me out to fix common ground in our STM set
up. Bernard, thank you for the help in setting up the low temperature in our STM
system together with Martijn. After your retirement we miss your special jokes and
the funny moments in the coffee breaks. Martijn, thanks for allowing me to use your
bicycle before buying another one after they got stolen for at least six times. To our
secretary Sonja and Anna, thanks for all support and for helping me out with all the
incomprehensible forms for the reimbursement of travel expenses.

I would like to thank the NanoLab facilities (and the system-in-charge’s) both
at Groningen and at Twente for all the work that I carried out there. I also wish to
acknowledge the facilities available at the Zernike Institute for Advanced Materials
that have been used in this thesis.

I am also indebted to my other colleagues in FND for many interesting discus-
sions and outings: Alina, Sergii, Maksym, Bram, Thomas, Arramel, Javaid (Goraya),
Fasil, Nynke, Joost, Paul, Marcos, Jasper, Magda, Sander O., Jakko, Olger, Aisha,
Csaba, Jean-Paul, Vincent, Saroj, Eek, Danny, Ivan, Niko, Juliana, Alexey and all the
master and bachelor students Rob, Hilbert, Jorrit, Jan-Kees, Morten, Vishal, Zorione,



168 Acknowledgements

Juliane, Natasja, Sander B., Mallikarjuna, Siddhartha, Diederik, Juan, Sebastien and
all others whom I have forgotten. Alina, thank you for organizing the trip to Em-
men zoo and [ wish you with Csaba all the very best for the future. Arramel, thanks
for providing me the gold on mica samples for our STM characterization. You were
the only guy working with the STM from whom I could get STM related helps in
the beginning. Frank, thank you for giving me the template for writing thesis and
also replying my PhD related questions. My officemates Magda, Olger and Nynke,
thanks for all the fun we had in our office. I would also like to thank the graphene
team, who were available for graphene related questions. Special thanks go out to
Paul who taught me EBL and graphene exfoliation and Magda who helped me with
the transfer of CVD graphene. Ivan, thank you for giving critical comments in my
talks. Your understanding and solving problems are really impressive. I hope your
knowledge of graphene on the hot electron project will be useful in the future.

I also would like to mention some people from outside of the group for their
helps. I would like to thank Sriram Venkatesan, Christina Scheu, Bart Kooi for the
TEM analysis and collaboration. Sriram, special thanks for teaching me the TEM
sample (cross-section) preparation. Also thanks to Luca Bignardi, Luc Venema for
the help with MBE deposition for the NiSi; project.

I would like to thank my supervisor for my master project, Anjan Kumar Gupta
who taught me the basic working principles of STM. My acknowledgment goes to
Luis Hueso for offering me the post-doc position in Spain. I would also like to thank
all the teachers who have educated me in the past.

Certainly, my life would be dull and boring without interaction with the mem-
bers of the Groningen Indian Student Association (GISA) and Indian Bengali Asso-
ciation in The Netherlands (KOLLOL). Thanks to both GISA and KOLLOL mem-
bers for organizing all the cultural festivals and social gatherings. Thanks to Pranav,
Vaishali, Nobina for all the fun during the badminton games and also to the other
friends Shivakumara, Ashoka, Aditya, Tushar, Bhushan, Ankita, Harsh, Lalitha,
Milon, Gopi, Nilesh, Dipayan and all others whom I have forgotten for the enjoy-
able moments we spent. I have spent marvelous time with my friends from Twente:
Nirupam, Saurabh B., Rabindra. Our Greece trip was wonderful. Rabindra, as you
have now “Science’ publication, you should not forget your promise.

Finally, I would like to express my thanks to my family in India for all their
unconditional support during my PhD. I am very proud of my parents. Although
I am the only child of my parents but they never discourage me to go outside of
India and always motivated me for higher education. This thesis is dedicated to my
parents and my family!

Subir Parui
Groningen, August 2, 2013



