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The thermal analysis of ultrashort laser pulse ablation on-sem iconductor surface

L1 Xiao-lu, L1 Jun, TAO Xiang-yang
(1 College of Physics and Communication Electronics, Jiangxi Nomal University, Nanchang 330022, China; 2 Key laboratory of
photoelectric & communication of Jiangxi, Nanchang 330022, China)

Abstract: To describe ultrashort laser ablation on semiconductof@urface; numerical smulation of the double-temperature
equation is performed by finite-difference method The temperature figldSof fensecond, picosecond pulses laser ablation on
semiconductor are showed The results indicate that metal and=semiconductor have the same tme of the couple with carrier

temperature and lattice temperature Laser pulse power densifyis the main factors affecting temperature of carrier, the smulation

results are accorded with the experiment reported by others
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Fig 1 Ultrashort laser interaction with the physical process of the
sem iconducior
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Fig 2 Chart of one dimension-finite difference method
P NP2 SO VU i ol = vt A
1] X 7 R 22 A8 0 F

Tie'+1 - Tie' K Tiil j*1 - 2Tiei+1 +Tie-1 j+1 _
e At - Ve h2
Y (T - i) +b(1- R)aexp(- aidx) (3)
7Tt
C T = (T - ) (4)
t
Ay At _b(@-R)aAt ‘
A —_—e _ya ’ N e
- ] - y I - 371 E
~r CeAXZ B C. C. ’I%.J::T:EIEZ %E
(T rTie-l,j+1 + (1 +2r+8) Ti,ej+1 - I'Tieﬂ,jﬂ =
Ti,ej +BTi,|j+1 + Ilexp(- o Ax) (5)

| _# | Y -A e
Tijn TG +Y ~A[T” * C, Lr”” (6)

PIaAE
T.o =300K (i =1,23 N) (7

ML T, =300K, (j=0,1,2 -, t/At)  (8)
XH N =L /AX, LRSI RE , oy S id &
TIRISTE], (5) 270 R A il — > =0 A 4B W]
B R E . HRIIRAE & SR /I TR A i B
T, fRUCKRAFIR T 110

20100

Y A S ik P OB 38 IR -S4k sisgki Al
BT T HUEDAT « ASTHOLBACE Y L =800m.
AR SiFMRFE & LN 10 X100 an
TEHINEE 1R ™

Table 1 Physical parameters of Si
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Fig 3 "a—relations of surface carrier temperature with time  b—the
surface lattice temperature with tme
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Fig 4 Relations of surface carrier ttmperature with time
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Fig 5 Carrier temperature distributes under the surface in laser inci-
dence foward at the end of pulse (t=100fs)
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Fig 6 Relation of lattice maximal temperature (MAX ) with fluence
(E=1 2J/an?)
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