B36 8% 5 H
2009 4£ 5 A

Hi WMot
CHINESE JOURNAL OF LASERS
XEHS: 0258-7025(2009)05-1214-04

Vol. 36,No. 5

May, 2009

AP 50 128 M PR v, HL R 250 o7 00 P )

eV W v R 5K
AiRAE FHLT %
(

7}(1

I
VR ORI SE BT . mE BB 6500515

KEE® wEA

PR E R AR R A R ROE M R R E R S . LB AL 230026

)

FE R HOEXE IR Y RN — 4 BT SRR 43 BT Lao o7 Cao g3 MnO; (LCMO) # B 75 KreF i 4 73806
TR T AR AL Al . TR N BP0 ' B U bk b T BT I 3R TR 2 5 T S ) B S 5 R ORE L. O E G

Lay, o7 Cap. 55 MnOy T 5 FE 1M O BRGTTF 09 8 A= o R 0 107 15545 45 380 B 0y o ) 6 800 139 s 1) T S S0 2 5
[ B B G R L T B W I I B R RO RSB TR B 400 R 4. 510 F m® /s A 71 ., AR AR I 2 3 1 K e
(Seeback) %?&E/‘Jﬁff vﬁ“%:um-l Lay, 57 Cag, 33 MnO; E@% EE;REREIN ﬁ%é&y‘j 2.80 }LV/Ko
XHEEARIRES A

IO A5 5 FY S [R]85 4 SO A v T O R0 ol S S AT B R S B R A B — B R A% ) S R L e
R EE BOLRVERIR; B REG BOLBAE SRR g S
FE4ES TN249; 0484.5

doi: 10.3788/CJL20093605.1214
Method of Measuring Anisotropy Seeback Coefficient of Thin
Hu Juntao'

Film Based on Laser Induced Thermoelectric Voltage Effect
Li Hongshan' Zu Jie'

Zhang Guoyong® Zhang Pengxiang'
" Institute of Advanced Materials for Photoelectronics, Kunming University of

Science and Technology, Kunming, Yunnan 650051, China

? Hefei National Laboratory for Physical Science at Microscal , University of Science

and Technology of China, Hefei, Anhui 230026, China

Key words

Abstract An analytical formula of temperature distrbution in La, s Cay 33 MnO; (LCMO) film irradiated by KrF
waveform of LCMO film, it shows that the time constant is 1.39 us. The thermal diffusion coefficient and conduction

excimer laser is presented using one-dimensional thermodiffusion model. The relation between surface temperature

and irradiation duration of pulsed laser is obtained. Fitting the laser induced thermoelectric voltage (LITV) response
2.80 1V/K for LCMO.

constant and a simplified LITV formula, the anisotropy Seeback coefficient of thin films can be deduced, and it is
dimensional heat conduction
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length of the film are calculated, and the results are 4.5X 10 ® m*/s and 71 nm respectively. Based on the time
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Fig. 2 Response waveforms of LCMO film by excimer

laser pulse duration of 28 ns and the fitting curve

based on function of exponential decay

200 - ﬁ o 200

o7
z

100

Temperature

o
S

|
150 f
[\\

Temperature /C

- 0
100 0 5 10 15 20 25
Time /ns
BOE L e
—
—— . .
0 1 1 1 1 J

O 200 400 600 800 1000
Time /ns
3 BKTE 28 ns WG RUF T LCMO IR 35 17 A 12 A2 bt 46
Fig. 3 Film surface temperature versus 28 ns pulse

duration irradiation

H AT 3 4 PR ) R S 5 5 1 T 3t 5 O B 1]
SRR . FESS 28 ns B2, 9 R 2 16 00 I
ThE 229 Co Jiknh &SRS - 53 i il 2 T
B — 7 I 2 )5 Rl AL %

Hiy () 2 L 5 9 R 0 IR B U5 19 B AR SR
28 ns 20 WM = Bh 7 1 B IR o A 2k, an T 4
It/ 76 HE RS 38 250 ns &b T 35X R 2% i T IR Y
2.96 20, /T A TH R . Hr AT AL AR A
BB S S R

50

Temperature/'C

=]

0 50 100 150 200 250
Depth /nm

B4 kot IR STEE 28 ns IR = 5 1) b A RE 20 AR Il 2k

Fig. 4 =z axis temperature distribution at the

28" ns by the laser irradiated

T O M G BE T AR K T RE i R B33 IR
JEEAR B, AT LA O 9 15 3% 1 P9 3R R 2 50 A
BRI AV . T.=A.T./d. 1), (7))
K I P=E/z, 15 3 W B 45 1) 51 P U1 ve RER
k=
_ Ve Jeon

aEl sin(2¢)°

2 R E V=0.54 V & FRE S5 H
# (S, —S)=2.80 uV/K,

& 1 N SCHRRGE 9 LCMO #ERE Y (S, — SO 4
o ARCERIE R T ICHL15 1 0. 22 o V/K, T
VESCHRL16 4B 19 4. 04 pV/K, 352 25 7 4 1 5t A
ATRER : 1D LAO @& % 80N T LCMO, S 5 52
B R A7 GO ¢ BhB A, I A 4% 1) S L S
Bk AR K AE SrTiO, B RN 2) R [R B T2,
JE - A e ) 5 B A AR K 2 S TR R T
T2V A R B )

1 SOk AR R 45

Table 1 Results of the references
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Content of Ca doped Substrate (S, —S.) /(uV/K)References

0.1 STO 0.22 [15]
0.33 STO 4.04 [16]
0. 33 LAO 2. 80 this work
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