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2 W3y FEIHFG,
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FA9) o), B AjoyE 424 #AY -
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Figure 1. Typical 2 MHz diagnostic ult-asound . upper:
pressure time history, lower: pow:r spectrum
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gaussian enveloped sinusoidal pulse® HAIHIZ, 4
(4)sF 2ol =2dzy & £ gltl (Ayme 1988).

(@) Pt = A-sin2zf,ty exp{-Q(t-t,))}

o7lA} A = amplitude correction factor, fo =
frequency (Hz), Q = parameter fixing the width of
the pulse (=2/width), to = delay to locate the
center of the pulse. 18 1& A(4)& AHEsty 7
d8¢ 2 Mz 2&3 #yolo} (fo=286, Q=2/1E-6,
t0=2.5/fo). 9|88 Z2&3e IVIE BE Hd 4Fe
MPa 2912 H7I8IAT, cavitationd TAHE3lH 2
2] o2l Apful and Holland (1991)7F A% MI
gtez £F gr)¥ctt. 2€ 2 ¥ 1A BEASE £
Sae] disl FHol gtEHel dslel wE MI kel ¥WIE
EAE2 Ao

| ) ) | I | )
| 1 1 | ) | 1

7?-—%———*--%—-—+---F--ﬁ———F7L—
1 1 ) 1 | 1 1
| 1 | 1 ) | §

L] it Tkl St el Selind ndeddy Tkl niudat
| i ) ) 1 [
! 1 | ) | ! 1

5 [ A A B l’L'F"
i ) ! ) 1 e 1

abmed Lo
[ ) 1 ] t )/t ]
1 ) 1 ) I 1 1

K] o e e R e atatals Bl S
| | | [ | ) )

R ] ) 1 Lot ) ]

2 fntetie hubih theady infidiy’ Auintel nheinde hb i Balnln
) ) [l ) ) 1
] ! d ! ) | !

'y l"'T;/%' TYITTTETTATTTET T
[ ) 1 | ) 1

0 P 1 ) 1 A\ 1 L

[ 0.5 1 L5 2 2.5 3 35 4

Figure 2. Mechanical index against uitrasonic peak pressure
(vertical axis: pressure 1MPa/Div, horizontal: MI 0.5/Div}

=8I =YA  (Ultrasound Contrast Agent:
UCA)}: &3t JAae Moz /A7 ¢e), d24d
d3AE, WKAZ A28 = o, gdydez Algs
= UCAE 28322, 1-10 um & A7E 7HA= 71X
ToR BALE 5 9t} (Goldberg 1997}, UCAS} =%
3 449 M AFHE  increased scattering,
harmonic generation, (violent) collapse §° <4
%} (Choi 2000b, Choi 2003). UCA®l &3 FaFy
SRy A Fod gl g 4 (5)2 € #
oAt (Leighton 1994).
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ASHOIE: 2 APdgME tad E8 EX0)
2 &9 F7] 71X} 2L AL AFEn, A (49N
Ao 2 MHz 2 STel] wHsst= UCAY BH g
2(1)& o438t £ HA8RA} (Choi 1999). &
e F7)= NI o] 0.125 - § Alo]E WHIEHEES
SR, UCAS 8+ (Ro)2 1 - 9 un Yol Wis) AF
do)d gk, Aol AHEE Gilmore Modelel &
8¢ A+ e g 2ok, P=1000(kg/n’), ©
=0.0725(N/m), B=0.001{kg/m/s), ¢c,=1500(m/s}, n=7,
X=3.04x10%Pa), Y¥=3.039x10%(Pa). Polytropic Gas
Exponent Y=1.4, T,=293(K}, P,=10%(Pa).

R 1 1 i i 1 H

L ] Sy E (P N DOUG NPICA TSN R -
] 1 1 [ [ ' 1 v '
1 1 1 { ] 1 ! ]

At et il St Sy el il sl Sl Bl
i ' 1 ] ' ' 1 1 ]

LRT Al Bl Sl Tl il ol R i il i
3 1 1 ] ] 1 ] | [}
3»—‘-\-0----9—--«-—-l---r—-—»--—r——-o——-<
I } ' ] ' ' 1 1
] SV UGN QRN [ R I K RN Q-
! ' ] 1 1 ] [i 1
i My U N
] [ ) 1 1 ] 1 [
|\ ] 1 ] 1 1 1 1
15V'''l"‘\'l""'i""l__'l___I""’T""I"'
] '\-.\ ] ] 1 t 3 1
F==r--1-mgz--~-~r==p-=1r-=-1---
1 ] [ SUN | ! ] 1
[ R e It R e e N N el

i ' ' ' 1 1 ! T
0 i 1 J 1 1 L L A
1 2 3 4 s 6 7 8 9 10

Figure 3. Resonant frequency (vertical) as a function of the
bubble radius (horizontal), for air bubbles in water.
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Figure 4. Typical bubble (Ro=2um) response to a diagnostic
uitrasound of MI=I. (a) R/Ro (vertical) against time in us
(horizontal), (b) pressure at the 1 mm from the centre of the
bubble (vertical) against time in us (horizontal). (c)

normalized power against frequency in MHz
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Figure 5. Power of harmonic band against bubble radius. (a)
MI=0.25, (b) MI=0.5, (c) MI=1, (d) MI=2
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Figure 6. Power of harmonic band against MI. (a) Ro=1um,
(b} Ro=2um, {¢} Ro=3um, (d) Ro=5um, {e} Ro=7um, (f)
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4. £9

2 dPdAe B 9 F7] 7I1EE UCAR HF&d
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Agdol oA ALSF AYHA IAGE &3 (2
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