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Abstract A pulsed laser photothermal detuning technique, in which the temperature induced spectral shifts of

Key words

optical coatings are used to measure photothermal signal, is presented. A theoretical model is developed to describe
experimental parameters, such as the energy density of the excitation beam and the relative position between the

The application to the absorption measurement of optical coatings is
discussed. An experiment is performed with a highly reflective (HR) coating used in 532 nm. The amplitude and
temporal behavior of the pulsed laser photothermal detuning are detected at 632.8 nm. and their dependences on the
1

.

maximum at the position where the pump and probe beams are overlapped
5l =

excitation and probe beams on the sample surface are investigated. The results show that the detuning signal
increases firstly and then decreases with the time, rises with the increase of the power density, and reaches the

optical coatings; pulsed laser; photothermal detuning; weak absorption
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T, and T, + AT, (b) difference between
reflectivities at temperatures T, and T, +AT
2.1 HERETHENRFSRRERY
AT il R AR AT R Y RS R AR A S

TIE R 1 S S S B R R SRR A
1) T 2 ST Y 2 T R o 45 7 S [ Adr/ (HL) ' H/Sub ]
U 3 2 — PR HE R B TR 2K R 1 7 B L =
it Zh 6L R TiO, AR R R SO, 4 I8 R
JaRlA g )R 2.5 mm, Xf 532 nm OB A R
RIE98W L |

FIF 0 b 25 7 B8 £ 7 v YK S A% ) A 1)
W05~ R BE T, + AT B ) B )2 47 5 2% il S
J&E 43 5k

ni = nf{ + { (%){AT+ [1 —nf — (%){AT]X
AAT
[1+(3m+Af>ATM’ b
di = d{[1+ (et — B)AT], (2)
A
21— 2y .
Af - 4(171”) ((15 a{)v
J— ZVf J—
Bf - (17W)(as af>’

ni \di G5 N R AE R UG IR T i (9 7 5 5 15 4y B
JEJE s (dn/d Ty o4 T2 1 3 58 R L R A v A
ae 7359 TR JZE B L) ARk B i R L YA S Ll A
SR MR Ik ZR B

FIEE To + AT W E)Z R L df AT ol
ARG 25 T2 A R ik 4

cos 0 Lsin 0;
M] - 77-7 ’ (3)

ig;sin §;  cos g,
A g Mo, 2 AEECH § Z B S AT
(L JREE AR R 4% 2 0 A I R I A TSR A0 o I &

() BAS AE y

RO, T) = (

NOB—C)<NOB—C

N.BLC NOB+C) SRS

X

M

No Hl Ny 5050 0 28 AR O 398 th TR
(1 J52 3 N3 S 5 5 30 5 A 5% DRI kel AR A S g R
5 WA A AR RE R BE 22 ) 5 AR 6 i EE TSR 5 B
AT RLARARIREE T i (38 0 1 B S 3 i B R % T
DEY|

[BJ ﬁ cos §; Lsin d;
— 7
C

T
’ ig;sing;  cos{,

dR _ IR, . T)
dT OT  |on

K2R R K632, Snm M F7E28° A

5



g3

1944 B

o 1 28 %

61.6

=)
=
o

Reflectivity /%
[=2]
S
®

=)
<
I’

=
ot
=]

0 2 4 6 8 10

Kl 2 632.8 nm Ak Sz S F2 R BE AR A0 (1 2R A0 00 R
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variation at 632. 8 nm
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photothermal signal versus time
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Fig. 5 Photothermal signal amplitude versus lens horizontal position (a) and the relative position between the pump and

probe beams (b)
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Fig. 6 Photothermal signal amplitude versus lens vertial position (a) and relative position between lens and sample (b)
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