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Influence of Bandwidth of Ultrasonic Transducer on Photoacoustic | maging

Tan Yi Xing Da Wang Yi Zeng Yaguang Yin Bangzheng
(Institute of Laser Life Science, South China Normal University, Guangzhou 510631)

Abstract: Photoacoustic signals induced by a short pulse laser cover a wide spectral range. The spectra
characteristics of absorbers with different sizes and the influence of photoacoustic signals with different spectra
components on photoacoustic imaging are explored. The main frequency ranges of photoacoustic pressures of
absorbers with diameters of cm, mm and hundreds of M m are about 20 300 kHz, 70 kHz 2.5 MHz and
400 kHz 20 MHz, respectively. The low spectral components of photoacoustic signals contributed to the non-
boundary region of absorbers, and the high spectral components contributed to the small structure, especialy, to the
boundary. It is demonstrated that the ultrasonic transducers used to detect photoacoustic pressures should be designed
and selected according to the frequency ranges of absorbers. When the frequency response range of transducers
accords to that of absorbers, almost the whole frequency components of photoacoustic pressure can be detected. That
produces good reconstructed images. A Q-switched Nd YAG laser operating at 532 nm was used as light source. The
laser had a pulse width of 7 ns and a repetition frequency of 30 Hz, and a needle PVDF hydrophone with diameter of
1 mm was used to detect photoacoustic signals.
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Fig.4 The normalization spectrum of spot absorber
measured by transducer

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



(TDS3032, Tektronix)

250 M Hz, 1.5mmis IMHz,1 5 MHz
256, )
GPIB ( Genera pulpose interface bus, )
, I/ O M Hz
, 3.6%, ,
100 (
39 100 g 2 ml
20% intralipit 70 ,
; 5(0
0.008 g Trypan Blue ,
(9gma, T-6146) , 3.5 mm, ,
. 0.7 mm,
5(a)
M Hz
5 (
5(b) 5(d) ’
: (D) :

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

200 kHz 5 MHz,
;(2)

5(b)

:200 kHz

200 kHz

1

200 kHz 5



a4

25

400 kHz 20 MHz,

20 500 kHz, ,
50 kHz 3 MHz,
, 400 kHz 20 MHz,

1 Zeng Chuanxiang, Liu Xunzhang, Zhou Yewd & al.. Invegtigation of
the optoacoustic sgnd induced by SHG of a laser pulse radiation[J].
Chin. J. Lasers, 1998, A25(12) : 1100 1102

[J]. , 1998, A25(12) : 1100 1102

2 Chen Xianfeng, Zhou Nan, Zhang Shuyi & al.. Theory and
experiments on the photoacoustic effect in three-layers solids[J].
Acta Optica Sinica, 1997, 17(9) :1195 1201

[J]. , 1997, 17(9) :1195 1201

3 Yaguang Zeng, Da Xing, Yi Wang e al.. Photoacoustic and
ultrasonic co-image with alinear transducer array[J]. Opt. Lett. ,
2004, 29(15) : 1760 1762

, : J1.

, 2005, 32(4) :

4 He Yonghong, Xing Da, Tang Yonghong & al.. Study on
sonol uminescence imaging of living body[J]. Acta Optica Sinica,
2001, 21(4) : 509 512

) . - [J]. ,

2001, 21(4) : 509 512
5 Alexander A. Oraevaky, Alexander A. Karabutov, Sergey V.
Solomatin & al.. Laser optoacoustic imaging of breast cancer in
vivo[C]. Proc. SPIE, 2001, 4256: 6 15
6 Suzuki K, Yamashita Y, Ohta K& al.. Quantitative measurement
of optica parameters in norma breasts usng timeresolved
spectroscopy in vivo resultsof 30 Japanese women[J]. J. Biomed.
Opt., 1996, 1(3) : 330 334
7 Robert A. Kruger, FAngyu Liu, Yangca Fang & al.. Photoacoustic
utraound (PAUS)-Reongruction tomography [J]. Med. Phys. ,
1995, 22(10) : 1605 1609
8 Robert A. Kruger, Danid R. Reanecke, Gabe A. Kruger.
Thermoaooustic computed tomography-technicd condderations [J ].
Med. Phys., 1999, 26(9) : 1832 1837
9 Kornd P. Kostli, Paul. C. Beard. Two-dimensona photoacoustic
imaging by use of Fourier-trandorm image reconstruction and a
detector with an anisotropic response[J]. Appl. Opt., 2003, 42
(10) : 1899 1908
10 Yin Bangzheng, Xing Da, Wang Vi & al.. Fast photoacoustic
imaging system based on 320-element linear transducer array[J].
Phys. Med. Biol., 2004, 49: 1339 1346
11 Xu Xianfeng, Tang Zhilie, Wang Jie & al.. Studies on acoustic
lens imaging of photoacoustic sgnal [J]. Acta Optica Sinica,
2003, 23(9) : 1103 1109
[J3]. , 2003, 23(9) : 1103 1109
12 Minghua Xu, Lihong V. Wang. Time-domain reconstruction for
thermoacoustic tomography in a spherical geometry. |EEE
Trans. Med. Imaging, 2002, 21(7) : 814 822
13 Minghua Xu, Yuan Xu, Lihong V. Wang & al.. Time-domain
reconstruction agorithms and numericd smulations for
thermoacoustic tomography in various geometries. |EEE Trans.
Biomedical Engng. , 2003, 50(9) : 1086 1099

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



