38 1M Hr ot Vol. 38. No. 11
2011 4 11 A CHINESE JOURNAL OF LASERS November, 2011

T Py 2H A i 152 DR ) JE SR O TR 1)
Jera a5 N # i e

"B TR BT RS EARBE R B, B 200093
CHEBE IR S MR TR e, 95 (B3, LB 66045
S E BRE B EEOE AR LA ST PT. EiE 201800

WE T BRSO IUR B0 1F S TR G A LA R R Tk S e A S 14 5% W) DR ] 1]
7 Wk T R 18 A 1 U R S T A N 6 R £ S e (S . EJT‘?%TiJ%%HH?I(}EX‘J‘J‘EFJJM%&*%rﬂﬁﬁﬁ%ﬁ
BRI B R 8 90 Ik S 9 FEE B M O A S B UK SE 1 G A 1) g R AR 2% . AR BRI AT A SR A B
TSR SR 3 A 5 I A ) A WOE TR B R SO A AR S . TEROL S *&“ﬂ%ﬁd‘;‘ﬁw%%}zﬁx
FIRAY 25 PF T o 3 2o 38 T A ) 21 20 Y Dl 0 4 4 R 3R TR 0 9 2 L MR L A D P AR . X i R R A I 2 3
JEW I BOE R BAR B AR B IERE RS Ot A AR BRI — AR A B e i, B — B BRI S .

KB WOLILE s SO IR 6 AR s ik 5T 5 I 7
FE4SES R318.51 XERARIRES A doi: 10.3788/CJL201138.1104002

Study on Influential Factor of Photoacoustic Signal Excited by
Intensity-Modulated Continuous-Wave Laser in Biological Tissue

Zhang Leihong'* Ma Xiuhua’
' College of Communication and Art Design, University of Shanghai for Science and Technology ,
Shanghai 200093, China
* Department of Mechanical Engineering, Kansas University, Kansas, Lawrence 66045, America

* Shanghai Institute of Optics and Fine Mechanics . Chinese Academy of Sciences . Shanghai 201800, China

Abstract The forming process of the photoacoustic signal excited by the intensity-modulated continuous-wave laser
and the effects of modulation pulse width on photoacoustic signal are researched. It is shown that the power absorbed
by the biological tissue increases with the increase of the width of the modulated rectangular pulse and the amplitude
of the photoacoustic signal. The effects on the axial resolution of the photoacoustic signal excited by the modulated
rectangular pulse are also researched. It is shown that the width of the photoacoustic signal increases with the
increase of the width of the modulated rectangular pulse, and the axial resolution of the photoacoustic imaging
becomes worse. The modulated rectangular pulse of the continuous-wave laser (laser diode) is used to induce the
acoustic signal. The laser power density is raised to obtain photoacoustic imaging with higher signal-to-noise ratio
(SNR) and resolution when it is hard to raise the laser power. The research on the influential factor of photoacoustic
signal excited by intensity-modulated continuous-wave laser in biological tissue can be used to provide a portable and
lower cost instrument.
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Fig. 1 Profile of the photoacoustic signal excited
by the pulse laser
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Fig. 2 Profile of the photoacoustic signal excited by intensity-modulated continuous-wave laser
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