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Abstract

influence of different laser power density on the laser ablation and the expansion of plume. The laser ablation is

One-dimensional dynamic semiconductor model was presented. The model has been used to investigate the

greatly influenced by laser power density. The more intensive the laser power density is, the higher surface
temperature it would have. In this case, the depth of evaporation, the temperature of vapor, and the expansion
velocity and spatial scale of ablated plume will also increase with the rising of laser power density. Meanwhile the

more intensive the laser power density is. the earlier the plasma shielding would appear. For the given conditions,

the threshold of plasma shielding value is between 1X10® W/em? and 1. 5X10% W/cm?®.
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Fig. 1 Laser intensity-time profiles for different values of laser irradiance. The solid line respresents the original laser pulse

and the dashed lines represent the calculated laser intensities arriving at the target, after passing through the plasma
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Fig. 2 Calculated target surface temperature (a) and

evaporation depth (b) at different laser irradiances

1X10° W/em® B}, $8 18 7 10 ns /2 47 35 31 5 e i
5700 K 4 ot ik vb iy i 5 Th % %5 B B2 & 3
3X10% W/em? i #HI7E 10 ns 22 /if il i 21 % 5 Tl
7500 K M4 ¥ e Bk v om0 fH ) R % OE N
5X10° W/ cm® iif, #0817 76 55 S 18] P9 35 31 o ) TR
8500 K., HLYEAH [ iof 21, Ty 48 %% B 45 e 1) 306 ik o
HE SRS 1T A5 3 ) 2 TR R . AR SO T
2R R R T I B Ay L O Lk 3] e v R EE
JFH B i)

FERE R DA N X IR Tk B AP0 IR B A R
PeFER BB TR R IR BRI . W 2
(b)) i, 2 W D) %5 FE R 1X10° W/ em” (1 Jik e
WOt kel Ge B, 28 & VR BE 915 nm; 2 ik vf 4 {5 )
R E $)3X10° W/em” B}, 28 B ¥R FE 40 nm;
0 ok e 1 T 6 %% 8 B R 305 X 10° W/ em” B, 78 &
TREEIR B 70 nm, f 6 A] D0, BRSS9 301 T 256 285 3
K 2RI,

3.3 BAMERZEMBSEKNEZE

Bl 3Ca), (b2 Ak T 1), (o), () iR
4384 K o B ol A Gee, 17 s B 220 88 ol 25 /< 19
JEE R T 1 B S TR) 4 A . fh AT Y o g
H) R B N1 X10° W/ em® B, B il 28 S B 2

x103
40 @
a
351
304 - °- FATEREN
. 7 So N
2547 S LN
Wt ~ ’ ""
¥ 2019 D
5 — 1x10% W/cm? 1
- = 3x10°% W/cm? \
1 .- 5x10% W/em? \
10
'
5 \
U‘ '
0 T T T T .l 5
0 4 8 12 16 20x10
x10° - T T T
18 1 . (b)
16- .'\-' .
14 AN
12 e \‘
~ 101 o
=8 10 7 \
E 81 o \
BN 6 / ]
4] 7/ — X108 W/em?
R4 = =3x10% W/em?
2-/’\ -+ 5x10% W/em?
O_
-2 T T T T
0 5 10 15 20 %107
X /m

3 17 ns B Z0B0O0 B 585 BE X8 il 28 IR () Al
i ik 34 B (b) A 5 1)
Fig. 3 Calculated plume temperature (a) and expansion

velocity (b) at different laser irradiances
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