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Abstract Multilayer graphene generated by chemical vapor deposition (CVD) method is irradiated by CO, laser in
vacuum with different power densities and irradiation time. Raman spectroscopy is used to clarify the influences of
laser power density and irradiation time on the structure modification. At a laser power density of 13 W/cm®, the
decrease of D-band and the increase of G-band intensity are due to the reduction of defects. In contrast, the sample
irradiated with higher power density shows that the D-band intensity increase dramatically caused by the laser thermal
effects. Nanocrystalline graphene is formed as the defects after irradiation at higher power desities. With increasing
irradiation time to 120 s, amorphous carbon is formed at the surface of graphene at a lase power density of
58 W/cm®. These results show that proper irradiation of CO, laser can improve the charactervstics of graphene.
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Fig. 1 Flow diagram of experiment. (a) Etching the copper
substrate; (b) transfer to the silicon wafer; (c)

vacuum irradiation facility; (d) irradiation schematic
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Fig. 2 Typical Raman spectra of multilayer graphene

irradiated with different power and time
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Fig. 3 Relative changes of (a) Ip/I; and (b) I,/I; as a function of the irradiation

time with different laser power densities
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Table 1 Temperature changes of multilayer graphene with time under different irradiation power densities unit; C
Time /s
i 10 20 30 40 60 120
Power density /(W/cm?®)
13 <450 <450 <450 <450 <450 <450
28 <450 454 481 471 482 462
58 805 871 921 916 930 920
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