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
>

Suppression of Intrinsic Roughness in Suspended van der Waals Heterostructures

Thomsen, Joachim Dahl

Publication date:
2017

Document Version _
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Thomsen, J. D. (2017). Suppression of Intrinsic Roughness in Suspended van der Waals Heterostructures.
Abstract from 2017 MRS Spring Meeting, Phoenix, United States.

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/84005877?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/suppression-of-intrinsic-roughness-in-suspended-van-der-waals-heterostructures(375f3b69-ff72-4577-86fb-0d0284a7608b).html

Suppression of Intrinsic Roughness in Suspended van der Waals
Heterostructures

Suspended graphene is known to show intrinsic corrugations on the nanometer scale [1] that have previously
been measured to have a RMS roughness of ~1.7 A [2]. Intrinsic roughness is a suspected key source of
scattering and thus a limiter of the carrier mobility in clean graphene samples [3, 4]. Suspending graphene
flakes has proven to increase the electron mobility drastically compared to graphene supported on silicon
oxide [5], as adverse effects on the mobility from the silicon oxide is eliminated. Similar improvements in
mobility are obtained by encapsulating the graphene in hexagonal boron nitride (hBN) [6]. In this study we
measured the intrinsic roughness of suspended exfoliated graphene flakes and compare to suspended
graphene/hBN heterostructures, from electron diffraction patterns measured by diffraction studies in a
transmission electron microscope. While we measure similar RMS roughness values for suspended graphene
samples as that reported in literature, suspended graphene/hBN heterostructures show a strong suppression in
the measured RMS roughness down to ~0.2 A. Since the thickness dependence of the RMS roughness of
hBN is reported to plateau at ~1 A for hBN thicker than ~20 nm [7], these results may lead to new
fabrication strategies for obtaining high electron mobility graphene devices, since suspended heterostructures
may be flatter than heterostructures placed on SiOs.
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