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B8 AR DWR AR

F—H BAENEE

—. BEHEERES

1. AR ATREHER (20~20000Hz) RIEBIFERE. B. WME>
20000 # (Hz) ¥l Rz .

2. MAEBFHNENN, CAAENERYEMER. B0, SHUES RS R
FiAEHE, TERE. SEHABRASTRER T VAR @B, RERH. 8.
AT FBEHEE, DREREMES (K. K, B48. 58 SHEEFRKEE
MR ERSE.

3. MR ERHRESEFER 2~10MHz (1IMHz=10° $%%).

—. ExiERk

HEE SAEAYEE, . JE D, kK Q) #IFE (o, ZFZERXA

T
a=c/f N

B THERFR RS RER 4R P EEOEE (o B254E, Hit, 8FEE
) HEE (O RRE-—EAHE, ERNAE.

EARFAES, FERARANES. =5 (200 344m/s, K 37C) 1524m/s,
JFHE 1570m/s, BRRH 1476m/s, MUE 3360m/s,

MNRSA R A BTN Y 1540m/s, SKPREFARE. SHOFRES, MET
WHSAERN 2 UL (BRET-D.

¥1-1 EREFEWANRNEE. BRMERERT

It 4 BF BE (g/cm’) A (m/s) AP (1X10° HF|AD

25 (2000) 0. 00118 334 0. 0004

&K (37C) 0.9938 1524 1.513

s AR (37°C) 1. 002 1534 1.537

itk 4 1. 055 1570 1. 656

R 1. 050 1570 1. 648

=91 1. 038 1561 1.62

Ji IRz 1.074 1568 1. 684

i 0. 955 1476 1.410

k=g 1. 658 3360 5. 570




BEREFEWPREBZIES

WA R, S AR R RN, HYBREREN, LFXH “#BF
HEPERL

=&/ %5
(—) Brsis
RAEE AT PN R AT AR =N, BEHERES, XOTRAER.
(2) Pk

L AERBER, K OH4) RERFSHERDR, BRAARIHER.
Kb, BB HEAER . TEHE EFEEK). AEREURRAEN N ARRET AR
KAR. Mest, FREZ ARHNNERE RECER . 8. i satSgs, Bp
HMESARUANNBEERER. Bk, 8K (FH SHEERSERWEHE X
LWAE ., —EZMAEDRNX Y., Pl X KRB RMGREERR, WikBE, Xt
ARERERNRR, MARHFSAKARDELER. XSAKERNEER (F
%) BERELM, BRT #EHITLL.

2. FRE— PR ERMN — B/ NFRAR, AR EEKEFLEHEER
PR E MW RI S ST (echoes) ; FMAIFHL.BARE, FH-EHME.

3. EHA ARG ME SRS . RUBRENBEE AR ELAR, ROFER
BRELSEHERS .

(D EHERES, BASE. HERBETHRLER B, KKERRTHE
FEHRMERAER, AT

L= Q2r-f/c

L AESHKE, r ARaIEER, { E, c hER

G ASHNKRETE, Xk i FEBOETIER, KK -eBeE s midn
B3, DIET LI ™RE NN .

(2) AR B, 2WIUE. mEBRE A EE AT, HERANHEN G
X, EHARMT R RER 6 A,

AR BRI B AERAY A (200, ME—-MY S AERET A (0.
AR B, mEtERy.

4. HEREHEAOEREHEFREHKENY BA. BFERER, BEKaE, W
EHRK, AR, AREGHEAERRE. HREILE (ES) BTREERY
B, BEFLEREMSMBEERESR . Bib, AERE LK E %A/
REERE, DB EGERY 8.

(=) MRBREIWN

FRAREEAR, THEREXKBEREH, BEGERY B, BB SR/
S0 ) 5y 3% A7 .

1. BRI

(1) MEAFEHERE: HHEBEMNMERELRT. ¥HATRESRX, OFEHEL,
VARR B =8 5. sonmins Bus.

(2) HBFHHEHRE.




-8 BELESYERLY

D AR RMEAE RS, SIRE. MEEERETRLINEHBEREHE
£, FARUAR w60 50 38 73

2) KT RER R ERZE A, AEbt T R ERE, R
BERE,

3) FIAAEBRLHTIEAERE, WEHm. Rma8n.

4 HEREFEAR: D BEELETHL, FIRAREERKARE.

2. RAFHRSFEREFRALR

(1) FARR AR R, Sl mmieE sy 8 h T H A K.

(2) EHX GFRIX) BERRSH ARRERAETE.

(3> i R IE R AR BARARMRARIE, ARk SUR RS LR
WEHNTHE,

@) WAEFRNIR, /DGRBS, S X LR, MARBK
S .

o MEHEHF

RRAE BRI — T AR . AR R B R B E S5, B
LI LA,

—. REE Gratd

BMAEERAEN, RO, FELADEEER (MEH. 315, BE, . ¥
SRR O 18] R 12 T TR P AU TR

. KAMSREAS (specular reflection)

(D FR AN, HBREE (p) MEHE (o FAENFHEFATEENKRE
(boundary), &R4ERFFMITS (FEH). GHEEFRS (echo reflexd,

(2) S0 EEESHAEREE. KRAERBKEXTERERMA®E.

D ABMAREETARAES, EERHR.

2) ASIERS KR IR, HERFBSEENRE. BRFEENEEEHRE
H100%, g6 (ASM o) af, EARERME 1000 Me}12°0f, BZE 1Y%, R
AR A E=20", MJLFASMARIEE N, B “EEEE”. TR, KREQEER
S4B FRAEHETE.

(3) FHE S S SRR R b RS REBORER:

Ri= (G20 @

Zy, Z AREFRARMAEREYT. AHI=FEXFE (BRERD. R RAERFRR
HRE.

HRFE L, FRARAEEERR, RELHAR (Z.>Z); AHNREEE

W, RERIEE (Z,=2). AN RFEEFEE, ERERSNLERG(Z.7#
4,




BEREFEWPREBSHIES

(4 FERFERSHERSAEERETNAX. FREETHENOE, 2584
RATMAEAN (BIEMGRREE: EETARAMMAES ., WEREBS =55
BEAFREID .

BERABRSNEL: ERER. FRARZANEERIRENE 1% (FR
2), REFAWBMIHERE (EIF), AMKFSSTIN. B, HESOR, HEEs
N PIAERE LA B R R RS SR AR T

2. MAESEHET (B #EBE back scattering)  NRABERE/NTERBEKMFHE.

(1) BB, BSLHSTRKASANNER, SHREMNLER R
K, SREMBRERGTE. BT MmE A AR, A Rk e AR 58 B
SHES—EES (Falah . s,

(2) /NREEE B R BN A, R R,

3. MREAESKIERMARA TR R, REHEBRERMNARETNE
BRASMEE: SARTENFREHTMNEE, FERRAKRZLENREE. 4
215 Fvii FLAR R B9 S5 .

. HEE K

BN R P AR, AR NS, XMEFH (attenuation)
1. HRSEEEBERMERAE L, SRR, SRERARNFHIEE.

2. ERHAEEEES. B, O FRYE.

) frRRX B R Y. B AV A REES, SIBASEREER

(2) BB SHPENESES TR,

(3) BHEP L (divergence) HHEFBTES F ARG H 0] I Y RER W)

3. ERER (B 41. dB/em « MH2)

(1) AEBEASHMEREERERRYN., RAHALHTERAREH 1dB/em » MHaz,
(ZBRFE 1-2)

(2) BHARKRAKAAFERNEERNE (5 80%). AEEAREHHIK,
JLFEAT - LR, (FF through transmission),

F1-2 AAGKMETR RN

f+ B & & THERER (dB/cm - MHz) BIEREE (MHz)
Fi s 0. 0037~0. 0063 5
ik 3 0.18 1.0
g} 0. 63 0. 8~7
it 0. 94 0.3~~3. 4
(= Lo 0.3~4.5
s CEFUILED 1.3 0.8~4. 5
LA ORI AN 3.3 0.8~4.5
R 2.0 1.8




8 BER2EeERY

LONHEERERAARS, HEFF. BEREN “WORE" CRFLE
B, BHER TCG (ifE x2S B, HESIMEEFERYER, ShkH
DCG (BEM MRS WY,

ER#BT TCG H DOG AT, HEBR T2 BIFEER “HEYS—
B, RAEESAMM AEERRN RN R T ER “HERER MR . BT,
REFAZTEEM, SAHEMU, THREAERER, ZFEER, SRR, TOGH DCGH
TR B o Bl /RE RS RMEIE R (E D

5. AMEHATERAEE —BRAR

(1 B>HE>NR>HT. B> 0E>-REK. 5T,

(2) A, FRPEAMMIHERESRIAR, BRARE. R, 448, &
BrkhrEaRrES, EFRAL., HHPEERIAL, ERBASE.

=. BERSHS

LR RIGEREE A GRE AP EEN, RRf LEBRAFRYE T
£/ B ARRYSE ) SRR/ IE BT

2. BEMISAZEREARMEWE, S5F%. BEENHE, RpEE, FHEE
GRE), FIGEEMERSA . WLBRMURTIRE BB REELD . KW
BEE .

3. Sl FESHRFHEX. KB 452K,

(1) #hs CGAED 37 BEFRKMTE ERaRHD B, 5%
KABEUIXLR. HRAE FEEA4E, WHnashfg. #R, SERMAE,
B fE,

Hig b, $ima®iih /2, BTEREMNBKGEER R, KERaE A
AR 5~8 4%, B, SMHz LKA KB KR 0. 3mm, HihE 8 HEiEHE
% 0. 15mm, {EHEFSIH LN 0. 5mm; 3~3. SMHz 3L ML FR4r 3 4% 1. 0mm
EH.

(2) BEAR. SHELBEFRD EAREEMHRAREEERTX. ERERE
R A9 BT . BRTHEITE A&, OBEES, BERAERERE, LR
BT E —H<Zmm,

(3) WFESBE . SR, MEHES KM ERBAE RN EER X, MK RAH
ERA, RESNROH, MR REF.

ER#ERX, 3~3. SMHzRZLWim 5% /T 1. 5~2. Omm,

4. WAh, BEHMSTHS (EIHEMREAARLE ., WHhash (5KRRER
HXK, =256 BEST) . BFESFBET (BRA7 A LR EE R 2.

. HENSERDHN

FIRIE DL AN S AT 5 B (Doppler shift) SE2MA, 1HHAT LN S
RN, RROTEATM, DS EIERAEASERNEE GERSERR).
L SUHHH GBI AR




BEREFSWPRRBERET

&Z&—ﬁf=i§yég@'ﬂ 3

o AEEEWE, L AASHEEEE,  IRFEFEE, V ks FE,
CHFE#, 0937 E 5 AFKERIEA,

2. FA Doppler AF3TE RAHE (mEWLLE) HEShHEE

BB LR AT, FLEH.

V==A, + C/2f, + cost

EARFA R, WASHFHEE C ZEHE (1540m/s); {XFFH 0 MERKIE, &
cosO HMBRTHB GEE.: SAELIRIED: R WRB¥. H, #EF{Y
ke TR g AR (FFT) g3l RmBmERE VHER. EAFS (1) o
FEFEERMZ Em. B, AENEEFRSMMRMA 0L EIE (angle correc-
tion) Zf5, HEERAEENL. R 0=90", cosd=0, TR T AEH M M &
B, TR, 504 0 AN, RATRBNE 6<C60°,

3. s —BEMEFHERN B LA, THANRSNESREE LA wR KT,
it FFT 3 £y 758 — i £ &) (Spectral Doppler),

A, X f,—=3MHz, fx=3.005MHz, W f, =1z —{,=5000Hz & 5kHz (FH{E
ED.

T, BAREYFYN

HERALYARSNNERIE T, RN RS TR RERBVIRES, X8
EBENERGBREE NI REM . 8 bl 4Rk kb BAE A5 % 58 A Bk opet
ER RS AR (BIE) WA RE GRI)E),

1. EE e EYESN

AIH®E (acoustic power): FMNETEIAMNESRLELNAEL, B K (W)
ZEFL (mW), iR (intensity): BAEM EMAIIE (W/em® B mW/om?),

B TFFE B ERAeS BN E AT AYS, E “TEEE (SPY” 1“2
T (SA)” FEIRME “BHAESEE (TP)” f1 “FEEHE (TAY” FREMS.

ISPTA 75 [R]#& {HEF A I AR (mW/em®)

ISPPA 75 [Bl M A PP P58 (W/em?)

2. AP AR R H A E YL

(1) #RKBI: B TFAL RSB BCSOE AT 8 8 fR R R oy eE, SBURTE
BEAR. HAESEERE, —BASEREINEBEEARE GEW oW/ o’ ).

(2) SAER.: ERIVEHFBHE T, BRARTEEARK,. BERNZEZEL,
g “BE” SIRSAMBETER. 2R MRGIHEE.

(3) W HER AR, A, dAFENRMENEXRRMRY. AHUE
R, MERILMESELGER, BYMTER.

(4) HIREB&EARA (High intensity focused ultrasound, kW/cm® %) fi#f HIFU.
Sf WAL BRI BRAE A . AU EAREMA KR ARER, SHTMRRER
57 s FIAHRSVIBRSERTUHTBRAIGIT.
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F—5 BEZEHOEER

(5) RE. BFEYERTF IO ZHA (W%, —&0.5~3W/om®),

3. MAEAFRE M EAERIRENZ2AE  RREARKAS AR ER
BEAR. HAMRHASURSERT. EE RN R AR F SRR REA.

FE RS2 E RIS RIRSAL A AR EAHE (K13,

®1-3 ASTFEBTEAREAEHAE (EEFDA)

i 172 ISPPA (W/cmi) ISPTA (mW/cm®) IM" (W/cem? )

Lol 190 430 310
|F 453 190 720 310
R A 28 17 50
R&IL 190 94 310

" IM AR ERTER

AT R BB SRR, EERRAFENF T EROZSE (WRRS
B SAUSHRERBATER):

(1) MIEE (Thermal index, TD; IFAEARFRHIIFESEATSENRASMHE
AERA UHLE. THEE 1o U FABEH, EXRILSFNE 0.4 IR, MR
REZE 0.2 ITF.

(2) PLEIEY (Mechanical index, MD). $§#E7 ARG 0 E & (Mpa %0
H5FELPLEE (MHz 80 B REOHE. S5FEAN, MIEE Lo UTEHRS
e, EXEE LR AR, B MIBEHE 0.3 LT, WEREAE 0.1 DT,
Bk, PR AT R R ARSI IR S, ATRABF ISR, |EEEER.

4. 2T F AR 02 2 vEHn B A TR

() HAEZEPFEAKSS (HHEK, WFUMB) ABHE (1992)

1) HEIEAME R B B RBRBREWAIIE, Relr-Ef ENEEABE
M. By, BESHSE LRSI, FEREMEEEL RS EENRNA.

2) F2e Doppler B EXMBEEWEREST, SEFEZFEYWEEAR
B, KA ERRR TR, WEAREARE BN, SBThERAT R,
MARR B TIE., YR REEENH, <S8 5T ZuER, sEENMA.

(2) 5 R LW 22 2N A TR

D RugER ARG S GTIE, Rolftg /s RanE.

2) MFIREFFAEIL. KA Doppler Kz o JL R F285 MAE AL E .




