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Abstract
The chemical composition and optical properties of amorphous carbon ﬁlms of various thicknesses in the range from 1 to
100 nm on a series of optical ﬁbers were characterized by using far-and near-ﬁeld
Raman spectroscopy. For the ﬁrst time the presence of a hysteresis of the resistance of a thin carbon ﬁlm was
observed in ambient environment. The Raman spectrum of carbon ﬁlm in the region of 1000–2000 cm–1 was
ﬁtted and well reproduced using seven individual components that were assigned to the oxygen- and
hydrogen-containing functional groups defect graphene. Besides that, the thermo-assisted Tip-Enhanced
Raman Scattering (TERS) method provided the evidence of the formation of a water molecule in carbon
coatings. We propose that during the heat treatment the fraction of functional groups on the initial ﬁlm
structures changes in comparison with room temperature. Such structural modiﬁcations of carbon ﬁlm can
lead to a violation of hydrophobic properties of carbon coatings due to temperature change. These ﬁndings
may provide opportunities for technical design of carbon-based devices.
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The dependence of the relative change in resistance of the 31 thick nm carbon ﬁlm with
temperature during heating and cooling processes in low vacuum with the pressure 15 mbar (a);
The dependence of the relative change in resistance of the 107 nm thick carbon ﬁlm with
temperature during heating in vacuum (b) and under the ambient air (c) and cooling under the
ambient air (b), (c)

Thermo-Assisted Tip-Enhanced Raman scattering

o

T=30 oC
T=30
C

T=80oC

Schematic of experimental setups for thermal-assisted Raman
spectroscopy and nanoscopy

sp2 carbon sheets enriched and depleted with water directly
interacting with structural defects and functional groups.
TERS map from the 31 nm thick carbon layer and TERS at 3420 cm-1
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