View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Growth of thin carbon-based films by laser assisted methods

Canulescu, Stela; Schou, Jagrgen; Faester, Sgren

Published in:
Carbonhagen 2012

Publication date:
2012

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

Link back to DTU Orbit

Citation (APA):
Canulescu, S., Schou, J., & Faester, S. (2012). Growth of thin carbon-based films by laser assisted methods. In
Carbonhagen 2012: 3rd Symposium on graphene and carbon nanotubes (pp. 38)

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

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.


https://core.ac.uk/display/13796513?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/growth-of-thin-carbonbased-films-by-laser-assisted-methods(353bb58c-a2d4-415f-9ee9-fba36a354796).html

CARBONHAGEN 2012

Growth of thin carbon-based films by laser assisted methods

Stela Canulescu

Stela Canulescu, Department of Photonics Engineering, Risg Campus, Technical University of Denmark, DK-
4000 Roskilde, Denmark, email:stec@fotonik.dtu.dk.

Jgrgen Schou, Department of Photonics Engineering, Risg Campus, Technical University of Denmark, DK-
4000 Roskilde, Denmark, email:josc@fotonik.dtu.dk,

Sgren F. Nielsen, Materials Research Division, Risg National Laboratory for Sustainable Energy, Technical
University of Denmark, DK-4000 Roskilde, Denmark

email:sfni@risoe.dtu.dk

C60 fullerene thin films of average thickness of more than 100 nm can be produced in vacuum by matrix-
assisted pulsed laser evaporation (MAPLE). In MAPLE, a guest molecule, e.g., a polymer or a bioorganic
molecule, usually in a concentration lower than 2 wt%, is dissolved and subsequently frozen into a light
absorbing matrix. When this matrix is irradiated by the laser light, the solvent evaporates and the guest
material, e.g., the polymer or the bioorganic molecules are subsequently collected on a substrate.

In this study, a 355 nm Nd:YAG laser was directed onto a frozen target of anisole with a concentration of
0.67 wt% C60. At laser fluences below 1.5 J/cm2, a dominant fraction of the film molecules are C60
transferred to the substrate without any fragmentation. MAPLE favours evaporation of matrix with organic
molecules, which may result in production of films with controlled average thickness, minimal
contamination and possibly smooth surfaces.

Using MAPLE, single wall nanotubes (SWN) in combination with polymers composite films can be produced
as well. These films can be deposited on a variety of substrates, e.g., Si, glass, plastic, and metal, using the
same target and deposition conditions. Using an electric field, aligned carbon nanotube films are expected
to be fabricated."
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Four-point probe measurements are the classic method for investigating conductivity independent of
contact resistances. By implementing this technique at the micron scale, in ultra-high vacuum, clean, local
measurement of the conductivity is possible. By varying the effective separation of the contact probes,
discrimination between conduction through the bulk and the surface can be achieved. Data from both
monolayer graphene on silicon carbide and hydrogen-intercalated quasi-freestanding graphene will be
presented. The transport is shown to be two-dimensional in character, and the measured conductivity is
combined with photoemission data to extract the mobility."
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