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Microscopic Properties Changes of Au Film Under Action of Femtosecond Laser
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Abstract Au films are deposited on fused silica substrates using the magnetron sputtering technique. The phase
structure and surface morphology of the Au film after femtosecond pulse laser irradiation near laser induced damage
threshold (LIDT) are investigated. The results show that the Au film prepared by magnetron sputtering is (111)
oriented growth film. Laser irradiation energy near LIDT causes Au film to form large grains in the irradiated area
and become polycrystalline structure from (111) single orientation. The increase of grain size leads to the increase of
surface roughness. The experimental results provide a certain basis for exploring the damage process and later
application of Au film under femtosecond laser.
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Fig. 1 Schematic of experimental setup for laser damage test
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Fig. 2 Schematic of micro beam emission positioning device
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Table 1

LIDT of Au film under the irradiation of 800 nm femtosecond laser

Sample type Thickness /nm Test method

Laser wavelength /nm  Pulse width /fs

Beam size /pm LIDT /(Jecm™ %)
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Fig. 3 Damage topography of mark point. (a) Top-view of mark point; (b) partial enlarged surface morphology of

mark point; (c¢) cross-section view of mark point by FIB milling
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Fig. 4 Damage topography. (a) Damage view of target
point; (b) positions of six observation points
along radius of damage area; (c) high resolution

SEM images of six positions
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Fig. 5 Cross-section topography obtained by FIB milling.
(a) Position 2; (b) position 3; (c¢) position 4

6 FEMAEE, (ONME 4;(bNE6
Fig. 6 Surface roughness.
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Fig. 7 Grain size. (a) Position 3; (b) position 4
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Fig. 8 XRD diffraction spectra of three micro-regions in Au film without laser irradiation
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Fig. 9 XRD diffraction spectra of micro-regions without laser irradiation and with laser irradiation,

the insert figure is enlarged view of (111) peak
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