54 12 2005 12
1000-3290/2005/54 12 /5774-04

ACTA PHYSICA SINICA

Vol.54 No.12 December 2005
(©2005 Chin. Phys. Soc.

12 1
1
2
2005 3 24
107¢
PACC 6770 4215E 6570 7865
1.
10°°
1 2 3
4—7
2.

2005

011661076

2.1.

W

100039

7—9

201800




12

5775

APy and + aqp,

Zsw . 2

24

¢ =exp - 2ku r t . 5

wrt = _ A Wo . _ikz . (ZSW)]
8/R exp — cuef + 1 2 picrd + pocap, E, =C w]exp ikz,, 2qr + 1 arctan 7 6
_ r’ Wy g
X OXPLT R exp — cuf +1°7
x cos wt +0 +1 . 1
U
P APy ayd + ayp, E, = Ejexp — 2ku r t . 7
O T AR exp — cuf + 17 pred + poeg,
2
50 Hz . .
_exp ikzy ik
12 Ere =—0m & ®6XP[2ZS(I’]
APyay, r exp 1 arct / ik -
wort o =—mearn Tl L cos wi 3 _ p iarctan z,/f +1i Zy + Za Wy
32fR2{OSCS p[ 4R2] h iAZSd(Ul
- AP()aTS 4 AP lk ) >
" T16/R? o, c. X [Jexp[—ﬁ a” + 3 -2k r ¢
A P, f
sk vy - ]dedg 8
R 2Zad
Irt =C, 1Er¢ I 9
50 Hz ® P4y’
4 pm
3 4 1 2 r
3 4 Fro= g1 d 10
4 0
8
exp —i2ku r t u, =0 U
Uo
Ug
2.2 exp — 2ku 1t =1 —ikugexp — 1’/ 4R’
Zgy x 1 —cos wt . 11
Zg, 11 8
|
— i arct W ik -z, + z, an P+ B
B, - S® - larctan zbwij;; +w1 Zy + 2y wo[ [{l—ikuoexp[—aT;z‘B—] 1 — cos wt }
sd Y1 Joe
xexp—%a2+,82 ikd x—a+ y—,@Z]dad,B. 12



5776 54
4 12 9 8 nm 1064 nm
1o 1 nm 8
1
I = [Pmbt‘o CZ A[Pump +1 13 /nm 978 1015 1050 1064
1 e /10~ 19 19 57 407
I ump
pumg l
1064 nm
S = [ - IpwbeO = CZAIpmbeO]pump 14 978 1015mn
G,
1050
14
nm
107 ’
§ T 0 3 45° 1064 pm
1077 m. K9 5.2%10°°.
107°
14 C, f
R [N .
Zov B r \
oot |
N
¥
=
N
3 b AIaN
. i -/'\.___- —l——l*l\./ L]
) (‘) 4(I)O 8(I)0 12.00 16IOO
HIALE /um
100W  1.06 pm YAG 3 45° 1064 ym
10 mW  He-Ne
10 Hz. Ta, O
6 mm x 4
mm 30
200 pm 2 mm.
10 10 2 .
10 47.9 x 10°° 1.0
) \/ T S
x 107 . .
nn-1

2 Taz 05

0—6

48.4 48.7 49.4 47.2 48.9 46.7 48.0 47.4 46.1 47.8




12 5777

10°°
4.
107°
1 Zhang Q F Hou SM  Zhang G M et al 2001 Acta Phys. Sin. 50 2714
561 in Chinese 2001 50 7 Yin Q R Wang T Qian M L et al 1991 Photoacoustic and
561 Photothermal Technique and Application Beijing Science Press  in
2 Zhang GJ GuDH Gan F X et al 2005 Chin. Phys. 14 218 Chinese O 1901
3 Tang J F Gu P F 1989 Thin Film Optics and Technology —Beijing
Mechanical Industry Press  in Chinese 1989 8 SunC W Lu QS Fan Z X et al 2002 Laser Irradiation Effect
Beijing Defence Industry Press  in Chinese
4 WuZL KuwoPK LuYS e al 1995 SPIE 2714 294 2002
5 Chow R Taylor J R Wu Z L et al 1997 SPIE 3244 376 9 Commandr M Roche P 1996 Appl. Op:. 35 5021

6 Li BC ZhangSY FangJ W et al 1997 Rev. Sci. Instrum. 68

Theory and experiment of surface thermal lens technique
used in absorption measurement of thin films ™
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Abstract
The expression of surface thermal lens STL signal is deduced from photothermal deformation theory of thin film surface and
STL diffraction theory. The linearity of STL signal to absorption of thin film can be seen from the expression. A measurement
apparatus for thin film absorption based on STL technique is constructed. The measuring results prove that the sensitivity and

accuracy of this instrument reach 10~° magnitude.
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