Ha2% BT i il ot Vol. 42, No. 7
2015 4E 7 H CHINESE JOURNAL OF LASERS July, 2015

YEHUAE 5 1R AR F R e 25 i 53 s W B 149 535 i

FREEY Zx6' ek’ #Axg' § OEY % F
U E R A B UG SRR B AL A SE T, IR 201800
e [ B 2 g K2, BT 100049

FE T RAGE G ARRE ET 65 WSS BOSO t R G, (8 RS 1R D) 25 1 iz G BRORE i, 38 2 16 o o & 4 7
ASCIE 7% 20 it 2 1A IS i A AR T Y6 5 B A s TR A3 A, DA€ DU S 3 A 0 5 it T K 57 A4 26 A s g o s PR 0 X6 R B 22 A
18 F S ERTR AN [ RS B IS, AT A3 A AN i) ROSTOG AR S B8R B OGS 5 i B . S5 SRR BT, B 5 B2l R
SER G, AR TR 55 3 PR 2ok R ' AR A X3, A5 B 1 B S S D T SR 00 Le(E R T O 2 ek, AT LA
A iR 2 ARG T, PR, SR ik R I T e B PR ) T TR 0 N I R R LA e 0 R A
KEEW CAF AR G HEE, 59 WIS s 2 TE PGB B 1 AR

FESES 04845 SCERARIRFD A

doi: 10.3788/CJ1.201542.0707001
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Abstract Based on the weak absorption measurement system with surface thermal lens (STL) technique, different
power pump laser is used to irradiate the sample and record the intensity distribution of probe beam with beam
quality analyzer. Making the pixel coordinates of the strongest intensity point of the probe beam as the center, by
taking multiple pixel from both sides of the center, different sizes of photoelectric signal receiver can be represented
and photo—thermal signal intensity which obtained by different sizes of photoelectric signal receiver can be
analyzed. The photo—thermal signal as a function of size of photoelectric signal receiver is experimental measured.
The experimental results show that with the size of photoelectric signal receiver increasing, the coverage area of
detection exceeds the probe beam peak area, and then the photo—thermal signal deviates from linearity gradually,
which enlarges the measurement error. Therefore, to improve the accuracy of measurements, the actual size of
photoelectric signal receiver should be minimized on the premise of guaranteeing measurement limit.
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Fig.1 Experimental setup of surface thermal lensing technique
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Fig.2 Comparison of He—Ne laser spot image under un—pumped (a) and 64.0 mW pump laser (b)
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Fig.3 Intensity distribution in the vertical direction of probe—heam received by the photoelectric signal receiver under different pump powers
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Table 1 Photothermal signal for different diameters of the receiver and pump power irradiation

Photothermal signal (a.u.) Photothermal signal (I...)/(a.u.)
Diameter of the receiver /pm
(22.9 mW pump power) (64.0 mW pump power)

6.7 10112 28113
341.7 10013 27727
676.7 9745 26636
1011.7 9309 24948
1346.7 8744 22819
1681.7 8079 20430
2016.7 7354 17958
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Fig.4 Measurement deviation of different receivers diameters with 64.0 mW pump beam
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