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Carbon Film Fabricated by Femtosecond Pulse Laser Deposition
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Strong—Field and Ultrafast Photonics Labrary, Institute of Laser Engineering, Beijing University of Technology,
Beijing 100124, China

Abstract The films of nanoscale—carbonare is formed through laser exfoliation of graphite on the substrate silicon
(Si) without a catalytic layer and the chamber is vacuumed to 1.33x10* Pa in the growth process. The femtosecond
(fs) laser exfoliation process is investigated at different laser fluences and deposition time. The composition of the
carbon films deposited at different pulse energies and irradiation time are detected by the visible Raman
spectroscopy. Scanning electron microscope (SEM) and atomic force microscope are used to display the surface
of the thin films. The results show that the deposition time influences ratio of I,/I;, microstructure, the grain size
of the carbon. High—intensity femtosecond laser pulse energy can promote the crystallization of carbon particles.
Some special particles (pattern—-snowflake-like, cube and quadrangle), which are formed by femtosecond laser
pulse ablates a graphite at a high laser fluence, particles are found on the sample surface.
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Fig.1 Schematic image of the laser deposition system
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Fig.2 Reflectivity of the samples at the 200~1000 nm waveband deposited at laser fluences of (a) 0.1 mJ and (b) 0.5 mJ,

irradiating time is 30, 45, 60 s, respectively
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Fig.3 Raman spectra of the samples despotized at laser pulse energy of (a) 0.1 and (b) 0.5 mJ,
irradiating time is 30, 45, 60 s, respectively
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Table 1 Analysis results of AFM and Raman spectra of the carbon films deposited by 0.5 m] fs pulsed laser at the different deposition

time at different substrate temperatures

Deposition time /s 30 45 60

D center /em™ 1350.92 1354.06 1366.60

G center /em™ 1578.18 1572.07 1566.17

D height 520.21 637.73 669.61

G height 595.80 684.23 736.01
Il 0.87 0.93 0.91
Big granule size /nm 355 53 478
Roughness average/nm 0.98 2.56 3.07
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Fig.4 AFM image of the samples and profile chart deposited at a laser pulse energy of 0.5 mJ with different irradiation time.
(a) 30 s; (b) 45 s; (¢) 60 s
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Fig.5 SEM images of the samples deposited at a laser pulse energy of 2 m]J
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