52 1 2003 1
1000-3290 £003/52€01) /0242-05

Vol. 52 No. 1, January, 2003

ACTA PHYSICA SINICA ©2003 Chin. Phys. Soc.

D2t

K B x

(PLD)

2.1

<<t(t

( : 2000B5002)

MM

20

PLD

*
2) 1)2) %)) D2 DY D2)
gL LS R E A& AEE
D( [ | , 430074)
2( s 430074)
3 ( , 441053)
(0@ 3 25 ;2002 4 5 )
b ’ . KIN
[1]
80 (1 dX (D) dZX(t)]
X X(t)_ T dt + dtz
PLD _ (1 dY () sz(t)]
_Y(t)_ T dl + dtz
- 2
. kT,
; =z LED L LZO) KL g,
) Lt dt de m
X, Y, Z
60. 65% X
. Y. Z
dX@_ dY @ dz)
A ™ e " de
. ; k
' s m s To
T 45ns
(<o) . PSi(100)
)y, KTa0.6Nbo.3503 (KI'N) - ,
( .9713D). ( . 2001ABBO9Y) .
( . 0272022)

¥ Ermail: zhangd @publi c. wuhan. engb. com



243

I°AS°r:%kT°P° - )
I , AS
, 0
’ Vt:r
@ T, &~
10°K, [2) )
(D .
X

G+ = Gl XG+D—v. i+ 1D/,

3
X
= Y, Z
“ de’
3) s X(i)—>Y
G Z D)y v )=y, )y v i)y ay (D) a, (0),
a.(i) Y. Z
, b
1) mm .
Y, Z
1mm; X ,
[1.3
. !"Lm . 0
X, Y, Z
10 ‘my 10 *m, 10 "m.
X
, X
M axwell
v= 8kT fem (m k), 4
T (=2000K ); Y. Z
K,Nb,Tﬂ
) Mx =39, Mx,= 93, Mr.
:181. ) I{a Nb9 Ta
1.

K Nb Ta

X Y V4 X Y VA X Y VA

fm 1076 1073 1073 106 1073 103 106 103 103

[tm/y 00 0 0 600 O 0 40 0 0

=0, h

0. 045ns,

X B E /ms

8] /ns

70 7

Y, Z 3 /ms!

50
i1 /ns
2 Y Z

K, Nb, Ta
M My Mras K
’ Nb, Ta . 1 ’
. ¢ .
s 10'm k



244

52
Y. Z . Y (0), Z(0) > 2
X 0. s Y. Z X K Nb Ta
, 2 1 X vy z X Y zZ X Y Z
, 105m 1312 10016 10016 8057 10 07 10007 5524 0004 0004
, lm/o 1800 60 60 1000 25 25 700 13 13
. 1.
2 X, Y, Z 3600 1 K
3200
2800
2.2 (> 1) -
2 2400 1
4 . . 2 9000 ]
T>45ns & 2000
’ E 1600 A
[3] , ) ¢ 1200 1
X Y () dZ )
lw%dﬁﬂ—yuﬂuﬁ]:ﬂn[wz] 8001, | | |
71 0.0 0.5 1.0 1.5 2.0
_ @[ XoYoZo >:| (5) Wi/ s
mLlX@)Y()Z
Xo, Yo, Zo 3 X
s Y
; 1 . 1000
(5),
) f:cd
XDO[XG+2)—2XG+ D+ X)) %
=h>CkTy )] XoYoZo X (DY (DZ ()] T, N
YD YG+2D—2Y G+ D+ Y G
=" CkTo [ XoYoZo X (DY (DHZ ()] T,

ZW[ZG+2)—2ZG+ 1D+ Z )

= kTo [ XoYoZo X (DY (DZ (D] ",
XDV G+ 1D — V. ()]

=h Ty [ XoYo Zo X(DY (D ZGiD] TS
Y[V GH1— 1G]

=h kTo D[ XoYoZo X (DY (D Z(D] ',
ZWO[VG+HD— K6

=h kTo D[ XoYoZo X (DY (D Z(D]" . (6)

t=45ns
, X,Y.Z
2.
h= 1ns, 2000 t
=45ns =2 0Us
X, Y. Z . 3, 4

v (s vs zoit) =

0. SF’LS_”'LS ’

-

(3

b

X dX(t).‘_._ y dY() -~

Xiyrvde hilpy Gevw daky



245

3.

(1

z dZ@),~

Z(@) dt

Ay AT= (- TA

cy (®
Xs Yy Z [}
b b (8) .
’ ’ (45118)7
b
b b
) 6
A LTI N e )
% BT RN R AT 8] B AL AR
10000 1~ SR IZAKET B
8000 A
I\
M
X Y.z < soooq Y
= |
’ ’ e | \
4000
I\ N
. , | < AHEIRE B
2000 -~
t=45ns | S —— - o
I/ 45ns ¢
=2 0Mts ’ 0 T T T T T
5 0.0 0.5 1.0 1.5 2.0
’ If 1] / ps
[6,7]
6 -
5 % %
’
KTN , K, Nb, Ta
’ b
b
b
5
X
A BT JE RmF B \ I~
& BT WRIR E I AT R B R AL
s PLD s
’
LiZ H, Zhang D M et al 2001 Aaa Phys. Sin. 50 1950Cin Chi- [4 Zhang DM, LiZ H, Wang XD et o 2001 Ceramic Bulletin (U.S)
nese)| . 2001 50 1950 80 57
Zhange DM, LiZ H et al 2001 Acta Phys. Sin. 50914(in Chinese) [3 Dawson J, Kaw P and Green B 1969 Phys. Fluids. 12 875
[ . 2001 50 914] [§ Chen XY, WuZC, Yang B etal 2000 Thin Sokd Film. 357 233
Singh RK and Narayan J 1990 Phys. Rev. B 41 8843 [1  Geohegan D B 1992 4ppl. Phys. Lett. 602732



246 32

Study on the evolvement of plasma generated by pulsed laser
deposition of thin film *

Zhang Duan-Ming”?"  Guan Li’?  Li Zhi-Hua"?  Zhong Zhi-Cheng”
Hou Si-Pu”?  Yang Feng-Xia!”?”  Zheng Ke-Yu'?’
Y ( Department of Physiss, Huazhong University of Scienee and Technology, Wuhan 430074, China)
2) (State Key Laboraory of Laser Technology, Hucahong Universiy of Science and Tachnobgy, Withan 430074, China)

¥ ( Department of Physics, Xiangfang (ollege, Xiangfang 441053  China)
(Received 25 March 2002 revised manuscript received 25 April 2002)

Abstract
By finite difference method, the evolvement of plasma generated by a pulsed laser is studied for pulsed laser deposition of
KTag ¢sNbq 3505 (KTN) thin film. We have discussed the movement of particles in plasma in isothermal and adiabatic expansion
stages in mote detail. At the same time, we have simulated the change of figure of plasma at different time. Moreover, the phys-

ics mechanism in expansion of the plasma have been explained. The theortical results are compared with our expenments and

other author’ s conclusions.
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