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Photoacoustic Tomography of Multi-Layer Sample
Using Acoustic Lens
Wei Yadong' Wu Yunxia®
Abstract

When a short laser pulse illuminates the virtual absorber in a scattering medium, the absorber will
generate pressure distribution which is linearly proportional to the optical absorption of the medium. The laser

signal

planes of absorbing structures at the same time without the need of computational reconstruction.
OCIS codes
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from different planes at the same time only by selecting different numbers of columns in the datasheet.
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induced ultrasonic signals are imaged with an acoustic lens. A 64-element linear transducer array is one-dimensionally

scanned on an imaging plane to acquire the acoustic pressure distribution by high speed acquisition card, and the
signals are recorded and reconstructed by a computer. A new fast photoacoustic tomograph imaging system is

demonstrated. It can acquire and record the data for a certain depth. The system can reconstructe different images

experimentally obtain photoacoustic tomography images on different planes in the scattering media successfully. The

images are vivid and contrast clearly with the background. This method directly provides images on different object
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Fig. 1 Scheme of the fast photoacoustic tomograph imaging system based on acoustic lens

0611002-2



ARG

P BB 2 2 R DG R BT AR

7 HE ) R PR 0 A T SIS A B R 8 7 O B AR A
Gam b FERmAL h— > B 64 A TR B g S
A R TG ZH B 4 M R 5 0 s CAn &L 1 rp o Sk BT R
oI 1] D B S SRR O B RS xR
F ol T IT SR A 1 A 3 4 o RO R AR R
CBGHER T B 2 A A% A PR 2 | PCI4712) #E 47 % 4
KA JEHIFREAIC R T REF 2L .
-G 120 HE R HL R TSP B 3 R A R
BRI BT A A (10D E . R A
(Textronix, TDS1012) /i F 6] 4 8 iF i+ & HL F Fr

RGBT . B B R LR
ML OT G o Nd YAG #ot s A28 fil % .

AR RGBS RES Ry BT R R
LabVIEW 45 F2 7 A sh #5656 il FrR &8 n 4
TRBE DR AFAE T B HL R R AR S AU, AR P AR A
WCE A3 T A 2O E T R R R IR L 256 Br
ffﬂfﬁfﬁﬁﬁ%’] AAJERDEF IR . R BREE

AETIL Y AR CRI T IA 5 Boxcar SR BF I 114 4E i 2k

RAOCTEAE S 1 R AED A Wed 4877 1 TTAE R A
A ] 0 (L DR R T 1 S I A AR 5 06 A A S B B
RAED AT EE AR V6 P R SR £ 28 G A (H AT DL I T 5
TZEOUHEES (A 2 AT R S PRBE 5 1 .
BT 22 U B il SR g e 22 L i HLBEHE B A e A
SAHERICRT L LA S HLER A TR A AE 5

HLHLRLE R
3 SRER MTE

AR R GE IR AE C 43 IR 1 7 05 5 3R 40 i ik
SER S B R IRIE T % R G0 B — 2 TH G R
ROR . B2 J2 Ba e T 5 HO 7 Wb i I A A BB 0
PR R sSCTRAE S B R G R . R
WF 5% 2 G0 B 1) 50 3 AR S T — R A L8 L 5K
B sE SR 3 fron, B 3 Ca) ~ (o) BT 4R ke i B
A IR Z 6] i BE 25 43 591 Ry 5. 5.5.4. 5 mm, AJ

DL BRSO 4.5 mm B AR R SR BE AT BE O E
G — AR5t R

-

P 2 Ca) B3R T 508 FCSH VA VR v A A SR s R o R (b X O ) ' 75 TR 1%

Fig. 2 (a) Sample consisting of two black adhesive tape dots adhered to a piece of polymethylmethacrylate submerged in

milk and (b) reconstructed PA image using the new system
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Fig. 3 Three PA images of samples consisting of two black adhesive tape dots adhered to a piece of

polymethylmethacrylate with different distances. (a) 5.5 mm; (b) 5 mm; (c¢) 4.5 mm
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Fig. 4 Experimental results of the axial resolution of the acoustic lens when PA signal of layers separated

by (a) 2 mm and (b) 1 mm
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Fig. 5 Planform photo of the sample with two layers
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Fig. 6 Photos of object in different layers O1, O2 and their corresponding PA images 11, 12
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