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Decay time of laser-induced thermoelectric voltage signals
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Abstract; In order to get the quantitative relationship between the decay time constant ( DTC) of the laser-induced
thermoelectric voltage ( LITV ) signals and the physical parameters of the thin films, YBa,Cu,0, ., La, Ca, i, MnO;,
Lay ;Pby ; MnO, thin films were prepared by means of pulsed laser deposition. The corresponding LITV signals were detected with
these films illuminated by 248nm pulsed laser. An exact function of DTC was deduced based on the interaction between the laser
pulses and the filins. The measured LITV signals were observed decaying exponentially , which is in agreement with the model of
LITV eflect. The DTC is just limited by the thermal transition properties of the films,and is the function of the thermal diffusion

constant. According to the measured decay time, the /fhermal diffusion constants of the thin films can be calculated. Thus the

measurement of DTC of LITV signals is a new way to ‘ui¥estigate the thermal diffusion constant of thin films.

Key words; films;response time;laser-induced thermoelectric voltage ;thermal diffusion constant

El

it

ik O R R AT ATE (A AR K IR SR T 5
AR REFS, XTI R BB ERAE A
AL L J& (laser-induced thermoelectric voltage, LITV ) ¥
B KB SCIHT TR AR E R LAMEAE K
HERB S AR A Mo 3 B AL
BT RS LITV (55 i FAE—E MWL RE R
THEA, LTV {55 ABE RN S5 kb #0ob B & 2 3
REFWARIERR, I HASHE KA R A& 4 8 2.
ApAl, Bk LITV 24087 v LU A -F3OCHEM . 56 %
HIYC TR B4 1, LITV ERRI 28 B TAE %

YEE AR K (1979-), 5 M+, EENF L #EE
btk A I Ll v

* JAIHEE R A, E-mail; pxzhang@ iampe. com

WihA H #:2008-03-25 ; i B & i fa A 1:2008-07-22

WIEHETE A E, HY TERS M A MEZX
EE,

Wil 7 B R T B ) T B B, LA/ MR
TOGEOH B B0 P B 7RS4 AR K 0 T IR e o
LITV {5 5 B4 B B0 S RoR- g g o7 mef 1] 1 fei 48
LITV 2557 7E SR o7 Y6 3500 7 1 6 o7 i Ik 7T R 5
K BF S 45 B3 B, LITV (55 iy 17 Bk v o 7 R 4
BORBR KT, I L B R (70
BB R EKYE ZHANG™ | ZEUNERY &4 R R
R &M T 1 2B 2 LITV {5 SRR 28 #3K 1, X
S AR T RS 7E — 58 I A5 F T T LAE SR 5 e mi
LITV 5 S Hy S R AE, (H R LITV {55 i 0 R i ] F1
YIS E A B K2R R IR IR, B
LITV {52 {9 FE R 18], BRI S 104510 5 S0 il 45
RARZEARA R Hem RO R £5 B A5

ST BARA LITV {55 e 5 B ] 5 R A 5
T ER KR MEHI T YBa,Cu,0,_, (YBCO),



308

WMot w A

2009 4£ 6 H

Lay ¢, Cag ;MnO, (LCMO) , Lag ; Pby 5, MnO, ( LPMO ) #
REFR LITV {55 A9 220 it ), 5 B2 806 5 MR
B AR e RO A | G TR, SN
LITV {55 RO i (] ) B i ek X, 45 R B, LITV
15 IO LT [ 2 TR N R G R R RE

1 #Hmi# &S LITY ESHE

R FH Bk i 186 1 FH ( pulsed laser deposition, PLD )
A 2 #1510 LaAlO, (LAO) 2 @ 4K b 4 K 9
YBCO,LCMO, LPMO H & , PLD ¥ i) M A= & T ¥
TICHRIO ] I RIE . WEARIE D 200nm , AR i) %

Fig. 1 a—the schematic diagram of the tilted film b—the detection of the

laser induced thermoelectric voltage( A and B representing the elec-
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Fig.2 LITV signals in the YBCO,LPMO,and LCMO thin films
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Fig. 3 The dependence of the decay time of LITV signals on the thickness of
YBCO films
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