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An experimental apparatus for sonoluminescence
in phosphoric acid

MAIMAITITUSONG Maimai-timing
(Hetian Institute of Education, Hetian 848000, Xinjiang, China)

Abstract: The phenomena of sonoluminescence and the significance of studying this subject is introduced in this
paper. In addition, the apparatus for observing sonoluminescence in liquid, its working principle, and the equipment for
detecting the light intensity of sonoluminescence are explained. Also, the functions, the operation methods and the
testing procedures for all devices in the experiment including signal generator, power amplifier, adjustable inductance,
resonant chamber, magnetic stirrer, digital voltmeter, photomultiplier tube and digital storage oscilloscope, are described.
According to the data measured, the primary factors affecting the sonoluminescence, such as the ambient temperature,
the frequency of driving acoustic wave and the amplitude of the driving acoustic pressure are discussed. At the end, the
solution to the problem one might meet in the operation processes and suggestion for improving the experimental devices
are presented.
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Fig.1 The circuit diagram of the experimental apparatus
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Fig.2 Sketch of the apparatus for detecting light intensity
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Fig.3 Equivalent circuit diagram of the transducer
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Fig.5 Photo of the cylindrical glass resonant chamber
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Fig.6 Photo of the thin stainless steel resonant chamber
AL B R B B 1R I rh VA = 2l 10 em
edi, WA MEYEEAR: P EE BRI
WAKTERE R 3mm iy, AT LA S G- TR AL
SEBG T2 A PRI R I 0 222 H Y, 2
B BT JE X P BUR G R o
PR e 1 B2 TR A AR BB, TR
85% RIBEIR BN Sh AR (T — /K BETR BA 45 i) P RE .
(5) TL 78-1 HLHE )i+ 28 TAEIX T
50~1200tpm, SEAMAIY B, A 2R AL e
B A% T AL TR T T R —AS “Ulieds ™, IXHE,

RNSAMLHE R = H A T A b (R e e 2 L
RGP 9 S 5 Y S 14 i

(6) B rHRER: BT HIRR SX48-ACV 115K
IR PZTS s Hiffefig ds R RIEF) M, i
F R 3R IR B8R B W HL B (R IR AT 00, DA% S
LY AT AR MR R T R, R AR R
BRAR, X R HL R O UC LA T LUA S 7. @il
L5 75 445 T i 1 PR 1R i A (7] 500 2 11 2 A i A4 TR
IR R T IR
12 BEHAAXBNERE

FEUR IR B E OGRS s
i, FaHE . BUP A R AR AL . GHLAE
T o B B R s e RIS R AR LR
I, AR IS R AR O
ERTRPE AT, (e E A b 7ot B RO GAE 5
TE I ARAEAE, oA A ECR OGRS AR S5
Kl .

(1) JEHL5H % PMT(PhotoMultiplier Tube):
PO 1 4 — o BB Tl 59 1 D6 A5 T e 3 B mT I
F T OGS o AEASSEIG  nR  E  F  a
JERUEERS CR131 N B A DL CC171 &
FIGE PR AR, e ELAT etk AV s . Dk
IRIIRF R

(2) TR FEH T S R s 5~6V
I, o R BRI A L R A s =110~ —1100'V 1)
i, S REIFREL PMT 20, ARAEG ff 1
IR TAE.

() R A A SIS P FH IR 2 36 28
(Tektronix) 2 7] £ 77 1) DPO2024 Y% 7 9% Y 7m %
#%. 200MHz 717 5 5 . P8 FHEAT 1 GS/s 1
KRS IM il K. itk B34t T USB
2.0 AL, A R (A B

2 SRR
BRI TR, (55 R DA,

PR AR AE &) 7T I HUBONIER 7 i s SR AT T
o HLIRE 2 Fron, AU F AR I N A

JE R EAE S B, AR5 i LG B BB as o
M IE A5 A\ i o

2.1 LGSR

(1) B 85% F il 92 15 N\ AL [5 K T B 3 18 % s
W, WARRER N 10em A4, BCEERA T, W
RPN A E IR, WA E S 3 mm
LA



4

AL - I YR B S 271

Q) MR SRS SRS 1V AR
B R R 2 20kHz ZiAT s FTITRIARBORAS, 18
YIS 100W BIACE; B, BRI R
I, AT AR LR i ) RS B 1000V 2, BITLAR
TR PR TR, FUFHERRBIRMRA2V &2
A1), Ul TR ANICHE, B R A S AR RTA]
PR, A R R

(3) LB GAT, AERIG ] LU R AR
PP R LA IR« iy A ) 3 AT 5 A8 R A1 i s
Wz BT B bEas, WAARREZ ek,
AU R LD, B A6 i T s ) ZE
b alfgmet, B eE R, RS,
Rl 7 2 BRI A R A I A LA R 52 10 e B¢
FROCH St KRN PZT Wy it s BEAS 5 AL
GAR AP 2 C /<

1000
900 AIZ3
200 /'8-!-9-?9? 5196 ﬁf/&?ﬂ\
742 / \
00 \V/ \
2 600 ¥573 530, 498
= 500 :
400
300
200
100 19122197306, 19421 19499 19513

0

1584 19208 19.406 19.484 19.511
$# kHz

P 7 S AT AL R e s P B B P iy Pl B A5 B AR AL 1B
Fig.7 The variation of the voltage on the PZT with the input signal
frequency for the cylindrical glass resonant chamber
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Fig.8 The variation of the voltage on the PZT with the input signal
frequency for the thin stainless steel resonant chamber
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Fig.9 The light intensity diagram appearing on the oscilloscope screen
when the sonoluminescence occurs in the cylindrical glass

resonant chamber filled with phosphoric acid
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Fig.10 The light intensity diagram appearing on the oscilloscope
screen when the sonoluminescence occurs in the thin stainless
steel resonant chamber filled with phosphoric acid
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