Universiteit

4 Leiden
The Netherlands

Formation of graphene and hexagonal boron nitride on Rh(111) studied

by in-situ scanning tunneling microscopy
Dong, G.

Citation

Dong, G. (2012, November 7). Formation of graphene and hexagonal boron nitride on Rh(111)
studied by in-situ scanning tunneling microscopy. Casimir PhD Series. Kamerlingh Onnes
Laboratory, Leiden Institute of Physics, Faculty of Science, Leiden University. Retrieved from
https://hdl.handle.net/1887/20105

Version: Corrected Publisher’s Version
Licence agreement concerning inclusion of doctoral thesis in the

Institutional Repository of the University of Leiden
Downloaded from: https://hdl.handle.net/1887/20105

License:

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/20105

Cover Page

The handle http://hdl.handle.net/1887/20105 holds various files of this Leiden University
dissertation.

Author: Dong, Guocai

Title: Formation of graphene and hexagonal boron nitride on Rh(111) studied by in-situ
scanning tunneling microscopy

Date: 2012-11-07


https://openaccess.leidenuniv.nl/handle/1887/1�
http://hdl.handle.net/1887/20105

Acknowledgements

Acknowledgements

Besides the single name on the cover, there are many people who have contributed to

this work. Here | would like to acknowledge their work, help, and support.

I would like to thank Jinfeng Jia, Qikun Xue, and Weisheng Yang for organizing the
cooperation project between China and Leiden University, which stood at the basis of my
Phd project. Great help was received from Koen Schoots and Marcel Rost when
introducing me to the experimental setup, and for helping me to get started with my work
in Leiden. The Nanomesh project, which hosted the initial stages of my project, could not
have started without the work done by Elodie Fourré and Femke Tabak. | also thank Jiirg
Osterwalder and Thomas Greber from the University of Zirich for introducing us to the
subject and inviting us to their European Nanomesh project, and for providing the
borazine dosing system. Hermann Sachdev is gratefully acknowledged for providing
high-quality borazine. The work on graphene formation was done together with Dirk van
Baarle and Gijs Hijmans, who greatly accelerated this work. | am also grateful to Jan
Aarts, Ji Li and Klara Uhlifova for many useful discussions. The technical support in
Leiden University is excellent, for which | thank Mirthe Bergman, Arjen Geluk, Ewie de
Kuyper, Jeroen Mesman, Christiaan Pen, Fred Schenkel, Peter van der Tuijn, Gijsbert

Verdoes, Emiel Wiegers, Martijn Witlox, Dian van der Zalm, from the Department of Fine

Mechanics, Arno van Amersfoort, Bert Crama, Raymond Koehler, Martin Moene, René
Overgauw, from the Electronics Department, and Gertjan van Baarle from Leiden Probe
Microscopy B.V. | also want to thank the other members of the Interface Physics Group:
for the work discussions, which have helped me solve many problems and have
generated many useful ideas. The administrative support by Ellie van Rijsewijk-Salman,
Qingzhe Zhang, and Xuchun Ma has made my life much easier. The advice from Jan
Verhoeven helped me to solve various technical problems. The correction of English by
Roger Thiel has improved the readability of this work. The constant support from my
family and friends, especially Zhenzhong Wang who helped me solve vacuum problems,
certainly cannot be overlooked. At last, | would like to thank my supervisor Joost Frenken.
He is not only a wonderful discussion partner, bringing enthusiasm and giving valuable

advice, but also a great supervisor, being patient and trustful.

139


http://www.physics.leidenuniv.nl/people_detail_nomenu.asp?ID=407
http://www.physics.leidenuniv.nl/people_detail_nomenu.asp?ID=239
http://www.physics.leidenuniv.nl/people_detail_nomenu.asp?ID=174

Publications and patents

Publications and patents

Publications

* How boron nitride forms a regular nanomesh on Rh(111), PHYSICAL REVIEW
LETTERS 104, 096102 (2010), Dong G., Fourré E. B., Tabak F. C., Frenken J.W.M.

» Graphene formation on metal surfaces investigated by in-situ STM, NEW JOURNAL
OF PHYSICS, 14(5), 053033 (2012), Dong G., van Baarle D. W., Rost M. J., Frenken
J.W.M.

* Kinetics of graphene growth on Rh (111), PHYSICAL REVIEW LETTERS, submitted,
Dong G., Frenken J.W.M.

» Boron nitride nanomesh formation on Rh(111) studied by in situ STM, in preparation,
Dong G., Frenken J.W.M.

« Self-assembled Sn nanoplatelets on Si(111)-2 root 3 x 2 root 3-Sn surface, JOURNAL
OF PHYSICS D-APPLIED PHYSICS 42, 015305 (2009), Shen Q.T., Li W.J, Dong G.,
Sun G.F., Sun Y.J., Ma X.C., Jia J.F., Xue Q.K.

» Thermal effects in photoemission from Bi(111) films on Si(111)-(7 x 7), SURFACE
SCIENCE 602, 102 (2008), Han T.Z., Jia J.F., Shen Q.T., Dong G., Xue Q.K.

» Growth of Cu films on Si(111)-7 x 7 surfaces at low temperature: A scanning tunnelling
microscopy study, CHINESE PHYSICS LETTERS 24, 3214 (2007), Shen Q.T., Sun G.F.,
Liw.J.,, Dong G.,Han T.Z.,, Ma D.Y., Sun Y.J., Jia J.F., Xue Q.K.

* Adhesion modulation by quantum size effects in Pb/Si(111) system, APPLIED
PHYSICS LETTERS 89, 183109 (2006), Han T.Z., Dong G., Shen Q.T., Zhang Y.F.,Jia
J.F., Xue Q.K.

» Local work function measurement on Cu(111)-Au and Cu(111)-Pd surfaces, ACTA
PHYSICA SINICA 54, 1523 (2005), Jia J.F., Dong G., Wang L.L., Ma X.C., Xue Q.K.,
Hasegawa Y., Sakurai T.

Patents

* Dong G. PATENT APPLICATION NUMBER 1202080.6

» Dong G., van Rijn R. PATENT APPLICATION NUMBER 1201600.2.

140



Curriculum Vitae

Curriculum Vitae

Guocai Dong was born in Heilongjiang province, China on May 25" 1981. In 1999, he
was admitted to Peking University, Beijing China, after winning the national prize in the
Chinese Physics Olympiad. In 2003, after receiving his Bachelor degree in the Physics
Department of Peking University, he started his research life in the field of surface
science in the group of Prof. Jinfeng Jia and Prof. Qikun Xue in the Institute of Physics,
CAS, Beijing China, specializing in “Growth of metal films on Si(111) studied by STM”. In
2006, he joined the group of Prof. JW.M. Frenken, in Leiden University, Leiden the
Netherlands, as a PhD candidate working on the variable temperature scanning
tunneling microscope. Initially, he started preparing experiments on the diffusion of metal
atoms on the Si(111) surface, a topic that fit well in the collaboration with Prof. Qikun
Xue. However, he got inspired by another project, namely the formation of h-BN
nanomesh overlayers on Rh(111), that was running in parallel on the same instrument.
After systematically identifying and solving all the technical imperfections in the
instrumentation, he was able to routinely produce STM movies of the formation and
growth of the nanomesh overlayer under a wide range of constant or varying conditions.
After his success with experiments on h-BN, he moved his attention to a similar system,
the growth of graphene on Rh(111). After finishing the two projects and writing them up
as a draft for his PhD thesis, he extended his scientific research to a new and related
challenge, namely large-scale and potentially commercial production of graphene,
working in the same research group in Leiden as a research fellow. As part of this, he
also actively took part in the initialization of a startup company named Applied
Nanolayers BV. He is the first author of 2 published papers, co-author of 5 other

published papers and inventor of 2 international patents.

141









