EHRLE |

b B ot

2009 4F 2 H CHINESE JOURNAL OF LASERS

NEHS: 0258-7025(2009)02-0467-05

A1l PE B 5 IERR I BIAR N
e PRI Y RO LB B
MEAD? ZBR ARE

C b E R B e BOR BT T BT DU I AR 6102095° wh ERR = BeWF e A2 B » ALt 100039)

WE  ToELE AU R 2R L DL BT RS R 3 g 5 4 17 S O < IR O A o SR R R R S Y SO
A S S R S B B 5 T 3% 11 FAGE BT (ST H ARG #4538 (PTDT) £ A ) 15 5 18 1 B 380 il 06 94 4 R 119 748 A
SKFR AT PR T3 T O VR 7 I A ol R S AR O T Y RAEURE . IR R B OB A R R B R B A AL Ak T
LS 48R R X AR R 5 2 () 23 A R S U0 X T R R A AR U T AR R R S I SR L SR T OB R R
BOARA ) T 5 o 07 RS AE I Y RABORE . SE IR A5 R S BRI A B AR — B

R DN O s T PGB BT AR TR
hESERS 0432.2 XHtRIRAG A doi: 10.3788/CJL20093602. 0467

Sensitivity Comparison for Absorption Measurement of Optical Coatings
between SurfaceThermal Lens and Photothermal Detuning Techniques

Li Bincheng'
(1 Institute o f Optics and Electronics s Chinese Academy of Sciences, Chengdu,Sichuan 610209, China; )

Hao Honggang'' * Liu Mingqiang'* *

*Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Abstract

detuning(PTDT) experiments with a continuous— wave modulated laser beam excitation are performed with highly

Based on the theoretical configuration optimization, surface thermal lens (STL) and photothermal

reflective films coated on BK7 and fused silica substrates. The amplitudes of STL and PTDT signals as a function of
the modulation frequency are experimentally measured. The sensitivities of STL and PTDT in measuring the weak
absorptance of optical coatings are compared. Compared with STL technique, the PTDT technique is experimentally
simple and has a higher spatial resolution for absorption mapping of optical coatings, while maintaining the high
measurement sensitivity. The experimental results show that for samples with a large temperature coefficient of
reflectivity, the PTDT technique can obtain high measurement sensitivity. Agreement is obtained between the

experimental results and the theoretical predictions.
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Fig. 1 Principle of surface thermal lens technique (a) and

photothermal detuning technique(b)
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Fig. 2 Radial distributions of photothermal deformation

of BK7 and fused silica substrate samples
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