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Research of thermodynamics in thin film irradiated by femtosecond laser
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Abstract; To describe the non-equilibrium phenomenon in interaction between the metal thin film and femtosecond laser,

the temperature field of metal film was simulated by means of finite-difference method. The effects of electron-lattice couple

coefficient G, pulse width and electrical ballistic contribution on surface temperature of metal film were analyzed. The results show

that G determines the surface temperature rising rate and electron-lattice couple time decreases exponentially with the increase of

G. The result is helpful to improve the temperature rise of thin films in the semiconductor.
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Table 1  Physical properties of material

physical quantity ¢/(10°]-m~ +K™') 4/(Jem?+K?) 6/(10°W-m™ - K') R T 8/nm 5,/ nm
magnitude 3.45 98 10 0.51 0.092 14.9 70
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Fig. 1 Time dependence of electron and lattice temperature on the front sur-

face of the thin film
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Fig.2 Time dependence of electron and lattice temperature when (c, =

2.89 x10*)/(m® - K))
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Fig. 3 Time dependence of electron and lattice temperature when S(x,t) is

equation (4)
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Fig.4 Time dependence of electron and lattice temperature on different
pulse width

Bl S BT B2 7E d = 50nm F) 41 ¥ A R 3R E

600

/K
w £ N w wn
wn < wn [wn] wn
S S5 S S S
T

elertron temperature

3]
O
)

1 . 2 3
delay time/ps

Fig.5 Electron temperature of S0nm thick film with different depths
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Fig. 6 Electron and latlice temperature with different electron-lattice cou-

pling constants
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Fig.7 Equilibration time achieved by eleciron and latlice temperature with

different electron-latlice coupling constanls
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