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Theoretical Study on Femtosecond Laser Heating of Two-Layer Metal Films
Abstract
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femtosecond laser is studied with the two-temperature model.

* Changchun Shi Kai Science and Technology Industry Co. , Ltd., Changchun, Jilin 130012, China
The corresponding distributions of electron
temperature and lattice temperature versus time and space are calculated. The results show that the two-layer metal
structure can change the lattice temperature of the top Ag layer, and then change its damage threshold. When
selecting chromium with a larger electron-lattice coupling coefficient as the bottom layer metal for Ag fil
damage threshold of the top Ag layer is further enhanced. These results provide important guiding significance for
using Ag films to manufacture the reflective mirrors for visible femtosecond lasers.
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Fig. 1 Schematic diagram of two-layer metal {ilm irradiated by femtosecond laser
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Table 1 Thermal physical parameters of metals

Parameter Au Ag Cu Cr

G /(107 Jem Pes oK) 0.21 0.31 1.0 4.2
y /(Jem P+K™%) 68 63 97 194
ko/(Jem tes LeKH) 318 428 401 95
C, /(10° Jem *+K ") 2.5 2.5 3.5 3.3
A /07 sTTeK™?) 1.18 0.932 1.28 7.90

B /(0" s teKH) 1.25 1.02 1.23 13.4
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Fig. 2 Change of surface temperature of metal film with delay time when laser energy density is 200 mJ/cm?.

(a) Electron temperature; (b) lattice temperature
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