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Abstract

Crystallinity, crystalline structure and internal force of thin films were measured by Laser Raman spectroscopy for the
purpose of analyzing the fracture mechanism of the charge exchange foil due to beam hitting in this study. Thin films
were used four types of HBC foil, pure carbon film (C foil) formed by arc discharge method, graphene, and carbon
nanotube (CNT foil). As a result of changing the laser output and measuring the Raman peak shift of each foil, the HBC
foil and the C foil had large Raman peak shift change, the D-band was negative and the G-band was opposite sign with
positive. On the other hand, the graphene and the CNT foil showed small change in Raman peak shift, and both D-band
and G-band were negative. From these results, it was found that a large stress occurs in the HBC foil and the C foil due
to the heat load by the laser which was used for Raman spectrum measuremant.
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Figure 1: Measurement data of Raman spectrum of the thin foils which are HBC foil, C foil, graphene and CNT for several

kind of laser power.
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Figure 2: Measurements of band peak shift for laser power.
Upper data are D-band peak shift and lower ones are G-
band peak shift.

Table 1: Raman Peak Shift and Internal Stress Estimated
by G-band with DLC Foil Conversion Equation

Band peak shift
Doband Goband Internal stress
-ban -ban
[GPa]
[cm!] [cm!]

HBC -40.2 35.7 -16.5
C-7 A -44.7 17.9 -6.49
TI7 - -15.3 3.17

CNT -13 -20.7 6.08
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Figure 3: Pictures of thin foils after laser irradiation.
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