BAlE HSH
2014 4 5 A

i
CHINESE JOURNAL OF LASERS

W

Vol. 41, No. 5
May, 2014

RRB RO ikt ke 5 RS A R BAst R e T

R R

% %1,2«-

REE0 ALK R W

( VP S R A LR R A BE AL R e LA K R SE R, BRPE P 710049 )
VLA E R T SR R TR BE BRI A R B T ROR S SR A, BRVT PY L 710049

ME 1RGSR AR 5] LM P L] L S T — k(] R A B TR AR . BUE PR SARTR T RO
Tk infr 15 < T AR T A 85 I ) RUBE R ~ 290 ) BA st 7 R 37 I s A LA L 3R A5 T 0L st 70 3 15 4
AL A AROIOC 28 o IRWT SN T REVE RARBOL S R AR TR AR A TR AL L IR 45 TRER OGN n IR i B

KR BHOLE; CENOL: BB bkl Aot BUE T

FESES V261.8 XERFRIRES A

doi: 10.3788/CJL201441.0502005

Ultrafast Thermal Relaxation Characteristics in Gold Film Excited

by Shaped Femtosecond Laser Pulses

Yang Qing'* Du Guangging'**

Chen Feng'*

o

Wu Yanmin'? Si Jinhai''? Hou Xun'

' State Key Laboratory for Manufacturing Systems Engineering ., School of Mechanical Engineering ,

Xi'an Jiaotong University, Xi'an, Shaanxi 710049, China

? Key Laboratory of Photonics Technology for Information, School of Electronics & Information Engineering ,

Xi'an Jiaotong University, Xi'an, Shaanxi 710049, China

Abstract The temporally sequential thermal relaxation model is proposed, in which the Fourier thermal diffusion

mechanism is coupled into the two-temperature model for investigation of the full temperature evolution (fs~ns) in

Au films under shaped femtosecond laser pulses excitation. The termperature field relaxations in Au films are obtained

by solving the model. The studies clarify the roles of different thermal relaxation mechnisms in femtosecond laser

heating of metal, which have the significance for optimizing ultrafast heating processes during femtosecond laser

micro-and nanofabrication.
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Fig. 1 Spatial-temporal evolution of electrons and phonons temperature fields in non-equilibrium state.

(a) Electron temperature; (b) phonon temperature
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