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1. —FF A& A 1T Beff 25 Fo [k 47 % 8 B3 HEAT I MU 69 ik (200 300.
400. 500), €L¥ETFF|F%:

RAEH KT RY 1 og8d B & TRARGGHABBA (2100 310 410, 510)
Fo P iR G BB Bk 69 RABR X, (230, 330, 430. 530);

B PR G BT &) 21V — AN FE BT ER (220, 320, 420, 520) #=
FIt i S AR BR 7 69 RARA K49 £/ — ARG BATENE (240, 340, 440. 540 );
VAR

st B iR S AR Bk F 6 ) — AR @A E R (2204 320, 4200 520) FeFf
R AL ) RAR R K 2V — AR A RA K (240, 340, 440. 540) it
i748-F KA (250. 350. 450. 550).

2. REBEARANEL 1 7k, @ik BT BB R &5 %
(220. 320. 420. 520) FeFfiE%ADRRAF 69 RADR X &9 B @34t = 3% (240,
340, 440. 540), HF, FriXMEaAIAT ARLA:

A. EVBTRSBARKA (220 320, 420, 520) Fopfidk %A Bk 49 B AR
A X (240, 340. 440. 540) EALE AR, LR

B. *F T A& S Ab AR & RE BAT EE (220, 320, 420. 520) #Fopfid
AL R 6 BRABE X 69 R )8 BIE (240, 340. 440. 540) #9FFidARF £
F= (250 350. 450. 550).

3. ARERANZR 1 0953, #—F ¥ AMEMTRS (250, 350.
450. 550) ZE ARG, MABAIES —AMRREFBEEV—AMAEEHR
FHIEEE (28), RiTIBATIEBABRF B B EHATE K (220, 320, 420,
520) FeFiik GrdRkF 69 RABR K69 R 6 #4 EE (240, 340. 440. 540).

4, BBAAABRIGFE, P, FREEAR (28) BB ALE,
EFRBREBURLBRIBEABEFHE S —A,

5. REVAER 1895 F, £, £ VAEKABHEAF (210, 310. 410,
510) @#FRAA KT KXY 80%H)H K64 £ 0 — AR K H B R H| bt

6. REAAZR 1 097k, £, BFEARE S —ABRAF S FHE,
12134 R EH BAIEK (12, 705, 805. 905) 4FR AR EE AL P SHE
o RIS KRS
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#k (12, 705, 805. 905), A FHELEE T L4 E V—ABAAEKA (210.
310. 410. 510) FepriE bkt RARR X (230, 330. 430, 530), "M
AP 3R 2B 4R R ) B 64 P i e AL Bk 6 £ ) —ANE & (220, 320, 420. 520)
Fo BT iR S AR Bk 0 BAR R X 69 £V — Ak (240, 340, 440, 540), @4
EV—ABKET;, AR

A8F RatEHe (26 ), B F 2Bk S abRk At 64 £V — AR & #4t = % (220,
320. 420. 520) Fepiid ALK T 69 RABR X 69 £ ) — AR & #AT & & (240,
340. 440. 540) #HATARFRFe, AHRED —A48FFo.

8. AERAI R THEE, #t—F s Bk (28), 2/446%
kAT K Fofgdk (26), A FTRIE S —NATEAEFAEE ) —ANEE
&,

0. RFAAZRTHEE, ##—F ek 2/ AFLKLHASE (26),
TR ERRRAEANBRREBFHES —ARHE Y S AR,
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FI A B R L5 AL B Rh AT
MBI ERGE T EREE

FRARAT IR
AR P—RFBR—FE A2 E BB RE. BRKF, REXPTER—
FrAE | A8 B AL WL LRI AR R

10 #HFBEAR
LR IE R R AR P BB TR Gk BT k. bk R
FEFAMBEE)E & 5 2| (acoustic contrast agents ) #9275, HE
BEOHMETEAFEHIEE. EIANIEFERTE, BRI AL
AL R4S RAF EMR, HF HIX SRR A BMRE W LA R G, BEsk, 4R
15 WEARBAR A LA —FPRBAEX. AT, AL RA R B ARG — AR
R@A 7k, XeFkaiEtkBAL (firing) FRRERF S RAL A /A042
B4k,
BNt ok R 7 kY, BENBEMAZTEAFTEEEZRRRINE
2%, R, EAFEBETRBFFE. b, LHARMELIMES iR
20 REBOHFE, A9 BRIBGEREEF, SRABREBHALER, TR
£ 5 ME Fo Bk T R Z A B, KT E AR FBEANMER EF 4
EHEET., FERTREZRERLHRAFRESIT AL, X80T
FH b P& (axial resolution) 49 F M-,
1%/ 1998 1 A 13 B ey £ B F A% 5,706,819 5 F AT kT (48
25 %) RE, SMRAALIRT Aot L RMBAFRIBRGEHRME., Sl RAE
FEERARANREES A EERA, BRANRES AN EGEIRAF LA 351242
EAMBEAMME, KX S =4 QR OB ESTORTRERT FRIEE
(3E308) RERE T A THRBEOIBAEK (i RERK), RABR
BAFE TR, AARFT HEABRGZRSHE, KRd, sTAN A
30 kB, EHFERELAMRTRE, BSROFRTEHNOIRE, LERARK
BT, ZRIBRESTIAKIE ST K 20dB. F 4, ERMMGHFLTF, 2
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FEABF R R B A RK S RBLAE REIRT WA,
AT XM HGR A A6y BB Bt Rk ARG AR A B R, B at
BRI E LR AR DS EARAR LB DUIR . F 15 A5 R b (AR A “SNR” ).
R, TAFHIAZE2GER, 4, RELBNFTEHFKEN SNR F
5 KRNRFGSHEERBAXEY. S TFTRERB, CEXAT LA M
BRRBPAFERFHES (SR EBERBAF (chip)). AT EAE LR
A % B 693 B X # (range lobe ) HHRFRIFHRE S HEZE, #A
5 FMRAARGFE, THIRXESHFTEHREN SNR., £ 2001 % 4
A 10 BBRHEREHE 6,213947B1 5, AF TEAHTERER S
10 SNR ¢y BRI B FIME/ “dE&MBARL” AH AR A, RRALIE & BT
RATERFFHARRAEGRFET, XA RA LB A Z SRR RF155,
EXARFAT, BAREABEFTERFLP R, RAFMMILT 437K
GH P BB EARE /A KA AR SR, FERELRSARMGE
FBEAEF, PFPAERART RS, A EERZIT B L BLTE X
15 B Reee AR TAE, LA FHERE. ZREAARTEE: AEEAR
BF, BMESTFERAE, XREHSREAMAL, HAHRRGEK, BT
bk T B4, HFEH—REERE R A RIS TS R KK T A
BERENA B, MEREAGERERZATEAF LMY, &8, BE
FROFTHRET S, AT FRE RGN EIREREH EL, 3 T8,
20 BMAFELEME—2 SNR REREBEFHLTFHRBELE (5 TX
Misaridis #= J.A. Jensen Z£+#3_”An Effective Coded Excitation Scheme Based on
A Predistorted FM Signal And An Optimized Digital Filter” % 2~ &) £ 4L ) T 4%
H T B,
WEBRT NI — A BARETIEG RN, BAE4% SRS RA
25 RAALRWIEAZT, PrvAd F#06 (micro bubble) 49 B3RdE &, 2048 P 443
BIESRE, Bk, At TFEFiLENG (Hld b FAY 2em), sREEAAR T
ERRBHBESE. A, SR THEMBGEEN, 2P EELS
PR, i TE B ABRIET eI G FREESHEE,
MAT R IR AR, EHREZ ERS T F A SR Lk E 909
30 M ARE LM TR RIS,
BZANAMEETHR. RAARR BB, XZRAGENEEREE
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FEELZRBE. ALREHAFT MR EEAR, Hlde 2002 5 8 A 20 B 4
a6y & B+ 4 6,436,046B1 #= 2000 F 5 A 23 B hrséy £ E £ F) 6,066,099.
Kk A I QHEH SRR ( Z BB RS RHERZ—ARIE). B
A& Z 8 = A ABATAE A R R B % SAE Y

5 b, FZvALIRA LB S XRLENRITF A 5 R T BB
.

ERANE
AL —F R T KX TRARE EMBGELEE R, KL
10 E2V—#HEkFXEAFEAFERBART 1 AXF (KT 80%% BW) %
Yy K AT AT IR AR . BV — R FA T KRR BRI
15, HEA#—FRASEER, TRAABLIBAREELHFTETHEY
—H (RFXEFTEFRANRLEL LS ), ABL AT REG b FTHK
fRA M| RGBT R, RFLAMETRET LG T HEARHELR, B
15 ®E#ERARANRAE (FEFELiR=]1) ¢LBRFREFT R, BRTE
% ) F= SNR, BiLGRAPRT EBLR A Y45 ABIRAF R 3E, B REABRAE
TH R,
STATH, 5K AR B R RN R T R, AL AR ES X
RBAARGERSHAE, ANRFHERBLIEEAREAELEETFNHT
20 &A= SNR, HZAARE T MM IRAF BRI R ERGEGTES.
ET AT, REAHE®RFTXRASZLRR, EHMERBUARE L
BT HEFH—ANBEAN (RABZREFEFTAANARESHLEL). 4R, 5%
KARE BB ISR ARGANL, NE BB IARFIHRE 5B %,
AL R EG—H £ Kk F—F AT R RR N F 05, TR EEAFD
25 AeREEERE. HEAFXNFTEEE AHEAKRTRY 1 BT R
ARG o B PR Fa P iR S AR BR T 6 RABRL X, VARIEIL AT R rb Ak P 09 2 1) —
A BB WAL E R A BT iR G ik A ¢ AR X — R BA SR, 2
X P 32 G B B 0 &) RGBT B I A P A G B Bk o ) BAR A X 84 BB A =K
B 47ARF R fe.,
30 AL F —F 235 XX TF AT REN Tk, RARE AM
BT A CRBafEERAEE, EEAFTANFiEOE LEAMHLRY
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BEARHEARXTRKE 1| AT RRBRAOE S —ANREABIRT; ABIERIE
RIEZE AT, B LA G HRAPRF HE Y BNREBATEK, F 5kt
—¥ @i BRFRE) —NRARAGE S —NRARBK,; KHRE Y
— AR BR A By — A BRAIR Xy VAR B RS RSB R AR, AT

5 RHBARAGE) —NEARXGES ANREORHA K, *TATERAIRAF
89 2 U AA RGBS R AR AT S AR ¢ R AR R X 04 2 AN R A #a e
HRATARTF KA,

AE R B —F ZHF Xk T—FRAT R ERGEN T, AL BN

B AR R Af RS, BEEFXNFTROE: THF ALK
10 ZEAFEARTRY 1 R FRRBYGE S —NRAIKT; ARBKRESH
BRI A G E ) — AR EOBHE K, EF A —F 03 BARFEES —
NRAEAF G E S —NEAAR X B F ZRRBREMTEE ) — AR
FHEYS—AMNEAAR K, AR E GBI G E Y — A RAaR X o) £V
— /BB R, xTRADERA 4 B — AN RSB A R A % AR R A 49 R AR
15 AXQEY —ANREEAGEAATAT R, BRES ZIEREBHE Y —
MRKER, AT, FZRRBBEE—PF ARREEIRRXE,

ARE R H—H RHF XL TR BT RERE T ik, RALE EM
BIARER RRELFESRES., ZEaFXNOFTE0E TAANMDEY
ERIESZR LS RA KT XY 1 8 FERARGE S BA BB, A

20 REBRERNZHG GBI A E Y ANREBHE K., EF R —F a3
7 B GRFBRR T 6 2 BABARR X, B BRIk R AR B B K S A G AL Bk
QA BARR K A BRI SR AR 6 A BAR R X 69 £ BA R d14k
SR AP RGBT 6 £V T AN BE B B R A T A S A Bk 44 AN R
AKX E ) AR BH DR T R, BREREERRBHE Y

25 ANEREE.

LR TR IR ERRF KT AT —F Qi35 5 Rk ZHTERE,
BEES—ANFEAEHRE—ANREANALCHE, TUAFE, AT
ZH AL AT RE, —F RS REF X0 BAMTER A
BEME S —AFh, AP, BRELRAEE—NREANBRADIKE FoBT

30 RHABERFHG—AXEANARAAE K, ABRKHERIDIRAG—ARENEE
B = A BT R G AR R 6 AR R K 9 — AR ARG RM D R #TATF L
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Fo, HRERAIHAGBE, LECEFXTACE: REFLZV—ABFeP
SRR, BAAERG ZRBEBEETHT SHEEANFKGTEFLELEA.

AELRG—FRHRTXNCHE—FRERELEL, %A A REDNHDYR
o g I BE AR AL An R 45 R R 35 R A AR SN R IR, I REF AN
EKE o Rk, ATHREY A% Fapid R IRT 6 RADE X L H
B4R of) RLANLLLR RGBT 6 BT S AR Bk o A FIT & 4 AR Bk o 4 RARRL X,
HEV—AEEk, RAREY—ANBKRES, ZEE#—F 0% BTEAP
AR, BTt AR b Bk 6 £ — /N RO AT B A P A 4 AR Bk 69 R AR
A X REBA T o) — A4 F KA, UAHRE S —METF 5,

E Vs XAET O Bk, 82432 Y A TR
%, FRATHELES —NFARRFVE—ARSANLEIE, TUAHRB,
Frid e AR R T A QIEFTBIRASZ . AT RBEABARARAERZETHE
R R: P

B B8 45,9

A 1 = HARE AL PR LS N9 B RNE ) RS X FHIER;

A 2 FEGAERSE TRBERALANFTRET X, /8 (58 15
TR ) BE BB REERBATEL S ERBG T E, B0 H KB
& 4 FR LD,

A3 THOARBMETRERLAGFTERFTN, A (5815
TR ) BE BB RZERAATRE RGO A~ Tk, LAY
RS YRR EY L i

H4-TRRAAEMETREALPNHZZATN, A (58157
TR ) ABE EMB R IR SR IATAL SR RGEN S —F5k, 124
KRG P 0 S B B

A S FHOGAEAMETREBRALANF T ERTX, 28 (581
TEME ) BEEIBERRERBATALZBRERGY S —FF5E, L1EA 4
R B AR ) S ALy LR

B 6 7 B ARIE KL IR 694% & 565 X ATIR 69 KA gk 8 49 5] F;

B 7 ~hTIERMETRERLPHFZEART A, A TEAERY
—FF ik
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B 8 FHMFIERRETRBEALAGF T RAET N, ATRARRY
B —FF T ik

B o FltdFAERSATREALPHRZ LT X, ATFTLHERY
H—H A, AR

B 10 & HARBE AL AHF R EHRF X, ELAFLEFHRAEENGT.

L AW B AR, ToAZIFREE LR LA ARG T AL A
FRAEF XA EmBE, ATHARLAYEY, ERBFTETHEER
FX. R, HZEBALARRTHE YA FehEMEHRE,

AR EHRT X

REATHB|H B, ATHEBRALABTREENE, LERRLEY
HraaFX., AR, LEEBALRTARATHEREGIREZ R L.

AEA—A RS 375 XX BB R A4 AT IR AL R EER
ittty A EME: 1) £/, SNR AR HEZENIFE, 2) EFHHK
Mak; AR 3) MERTEZHEN S RBLAPIRTHE, KXANE®
7 XL AR G AU AR T 4 Ahk i RAE R R R I RagE, Ao, K
EAKXTFRY 1 heE BT RAR, UERAKTYH 0%MHER. TAHS, Mt
B R BB EERABR THRAE,

B 1 T ARIE AL A R F XYL Z B E . RERNE, HAFITA 10,
FA/E#HE (probe/transducer) 12 B wEME ST TR ALE KGEE, ¥
—ANBEAREBRA K (Blde, SABBRTF/ RGBT RARR X ) K42
st (Blde, FRELR) P, AEY—FEHEFTAT, BA/ZRSE 12 @
BRFEBETRDBEMET, A REBU—PRENR OISR S K
(H)3e, BALRR Fo/ R GABRRAT 69 RADR X 69 &K ),

EEV—FEaFX T, BEKEE 10 QEBSERL/EHRE 125
VEEK/EHE 12 BEHWEHBKIT X 14, KAARTT X 14 A THAEE
KIZE 10 AR/ R E 12 B AL R PUEXZ R HATIHR, Fle, 12
FZF 4, BIRA/ERE 12 (B E HMWERN—ARENMRBERTE, HiE
—A~3 % A B B E AL

FHREVABLR/X B TLAIRERMR 16, BEELH/BMF X
14 F 2V 5K 4T X 14843, RBEBATREGORRAREST X, L4
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BAEM 16 A TR —FRE FERRIBRBBZEH—ANRE ANbF (LIERRAF
FoBRAFRAAB XA ). B 1 ETFTEEVBESELSHNEHES 16 FETA K
B 20 FEHABEHES —NEHBEHE 18, RERL\G—FE#RT X,
B AERE 20 £ REY —ANREANEE BT BAPRTEIRAF B EG— AR E A
5 BRARKX, EAMZIATHREFABEEYAHEE 18 F.
AEPHE S —F G NOIZFE /S ELM/ABUT X 14 FH5 L4
BRI X 14 BEYE) N3 ERIBRE 22, RBUATREGREARES
Ao BHE 22 AT E—FREFEXEIRBRZHMEHRAF G E AT K
REEE R (QIERAF Fabkd G BARR K=K ). % RIBME 22 BT H
10 #BEELREAME 24 FELKEHME 24842, ERZRHEFKAT, K EHH
BRFHBIK. REFGHE—AREANDE (R FbRF G RARE X t)—
AR B AR,
AT Rt RRG 20 T HEVIBEERTAME 4 FHEEAM
B 24 815, oA THI#RAES, ARREE 26 A THRTHES —AREHK
15 SEEAERT G RAAR X L) — R MR R GT8TF R, 8FR
FeARsk 26 4T HARS IR EAE XL 28 (HleHiBiRER) F5 L8z,
BEAERG—ANAREF LT XT, BEER B FEA—ANRENMELSE, £
3 BRI 4 RGBT B I A R T 69 RAR R X 6 R e B AT = K 0948 T Fa,
i — AR E A RABBLATRAEF AL L CFE. HiEMB, k205
20 AR 2SFTAEBLE, IHREZA, TRENMR OB EET AL A £40
FRAZ AT, BT, BkAER 28 TAEM ILAAEAL/MR RS R IR B R 7
XATPER. T I, R 28 TOAME R A BRIRA R, ATHEESEFR
&,
B 1 &F7HEERETAEEEREE 30, LEVBEZIREASE 28 4
25  HiRukAERk 28 M. TUATA, L TIEFREAR NS 30 A TR
PATIATEC R ERA ZNETAE., ZECETAEAERREE 30K TH
BAERREBIRE 32 FH MRS 321815, MR E N2 #—F
BEERTRIMALEREFEIMERE, E—FEAEFTNT, FHERKRE 32
A TRAEEMER . EERF AR BRIBRRLETAR, FRELIE
30 HAWATTFE., BFAEMETRALBEPRLE 32 948, FHETHE
FEE.

10



200410078545. 0 o P E8/14m

REPHEY —FEHRF AP REFBREFLEE S0, LThe
FREEME 100 B FRAPE, B EENE 10 HEFF L.
TR AT H 8 50 PAT R T EAT G AL AR R G BAT R 2 A k. EF R
FH ES0FHF ENE 10— NRENBFZIR TR EHF HIESFE.

5 THRIb, B P RESE SO PATHHRTAN S MR ERRLEESRIAT.
AN, T RIEFE S0 9T IAERE| £ PC B,

ERATEH, BTAHH, AXARANE) —FERFXOEAP £,
1EAF R P A fe b B A B 5 AL 10, XHA P o Tl ads
BEd. SAF. FFA. dR4E. 4R, SRIEIR. WSSk, A THAGESTS4ANE

10 ARRAAREEARLCRSE.

ARANE Y —F 25 XNRF B AL AR T T Rk, X4
MR T ETMBLMEANGEIESARER IR R, ETURE, 2V
— AR E T T A R R R R BRSNS, EEV—FEHRFT AP,
—ARE NGB T AR EMARAIET, AR—AXEANHLECHBE

15 HBTUARELKMFAERAFET. FALBNEV—HASANEZRFTBET £
AT e A T S AR ik AR ik o B,

RERPHE Y —FRkF XIER LA REFEH. B2 —F w5 X P,
AR EHERT 1 R FERR, —BREAF KT RY 80%9 9 %K%
B (HRA “BW? )., ERXFERT X, BT EFRERAF. e,

20 TUARAFTORHENAHXREARERAS, #reSAEK (Gaussian shading ).
MERHTAREN (Bl EKWRAFRAF ) AL, BT oF
IR A, ARFFPT A R SR IEBAE T P SRR AR K )-12dB FRER
A. REALEHT NAEA AR A RAARFIRAT ESMRFREE, LF, &
BEAAKF XY 1 G EFRRBURKF KLY 80%H BT, ETHRY, &

25 HBEREFEAGERR, BREAFTLTARSE KT 80%.

B2 THEOHAAERMETRERL AN KAEF N, HATERE
ARG T k, BRAERATIRN 200, HAVF B RBAG R (EAE5H 1
i R R E EMERERE ). EEV—FEHRFXP, EAEKRIEZ R
B (LR BT B3 ) RBATELE AL, ERRRH, FiE 200 5%

30 210, HH 210 SELHEA KT AY | BT E T RRG EV—ANBasRA
(B4 A KT K4 80%) % T 6928 T4 Bkt ).

11
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IR 220 O (HFlRe B R —ERBZ) BKRBBRATHE ) —MREEK
ek, $5 230 35 (Bl Rl —RRBR ) KHHBIRAHE S —AR
ABR K. T 240 €46 B BABMF R X £V — AR @A =R,
BEYV—RERFTAT, F&E 200 E—FEFETR 250, ZHREE fTh
FRR A 84 2 1 — A BB 3 B R A S AR R 0 6 RARR X8 £ — AN R #cht
Bk ATA T KA, AHBREY —AETHR, EEV—MEEFTXTF, T
FH, (Fldof@ BBk R ) LRB AT G E Y — AR E A @ B
PRt b AR X 2V — AR EH RN TR, EH—KEF P, 7T
TR, AEARTRAF2aT, ARSI &Y B A A% 2 Bkt 44 B A8
BRORABFDRTHES —A. EEV —FERFTXNT, EV HBIEKAF
QIR KM AR R PR B R LAFRFFHES A, B, %k
HFIT A R R XA RS, ETUATH, dFHEES —AMHRF TS
A, FRERNRBEEETEAEANRLNTEFRELRZIAG T IR
%,

B 3 TR ARRME TRERLAGRTEAET X, A O REDY
Gorbg i (A5 E 1 Fim R % BIERZE ) RBATHR B ERMR
05k, BIEWATIRA 300, A EHRF T, ALK EGEY (&
TR R AE) RRTHRLWRBGE., AEY —FFEREFT KT, ik 300 &3
+H3 310, $H 310 % AHEAKRTRY | Y FRRBGE S —A
BBt (BldeBA KT X4 80%49F LR TRk ). FH320 €045: &
K IR RIBIZ AT (B do MFe 240 ) BALK A AL BR AT 6 £V A
FR1 A B R R

FH 330 @i BREY —ANRABKRAFHES—ARIBEX, HEAHE
ARk R — A BARR X (Flhoik B — R AR REIR ). T 340
B3 DRAERRZAGATN (FleEME £0) BKBBKRFHE ) —
A-BARR X b4 2 AA- RGBT = B R,

%% 300 #t— CAEH IR 350, EFREAE: FHRABRTEHEVHNR
B A B R R A G AR Rk o 6 BAR AL X8 £ 1 AN B8 AT = IR R 24748
FRkA, WHREV AT R, 2V —HEHEFTXF, TUHH, (Hlde
1R H B R R ) WLIRB AR B BV BA- RGBT = B Fe SR AL AR i 64 R AR
AKX E VAN E B B4 T e, LT ABH, AT RKfaZa, i

12
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TE G AL BR A Y 21V B AR BA BT R R R A S AL Bk 6 B AR R X 2V A
RGBS RER, BEY —FEHRFXF, Tk 300 #—F e 254
AR RR A Sy SR B SRR B Bk A3 R AE R MR RIAR T, FELST vA R 8RR 4 3
3R B G BRA
5 A4 THAOARBBETRERALAOFZERT X, FIR O ARDY
SR (ERE5E 1 BT TR E EMBERESE ) RATHLRIGEREN
ik, WIERAFIRA 400, E—FEaF AT, ALK GERY (LA
Bk B ) RATIRR ARG, EEV—FEEFXF, Fik 400 @55
410, 3R 410 646 BHE—RRRBRBELAHEARTRY | hEFER
10 REGE DV —ANBERF (HlelH KT KXY 80%HFRABEFIRT ). TR
420 B35 (Bl R —ERBIZ) KM QR BIRTHE Y — ARG A
P& 88
ik 400 #t—F QIR 430, FHK 430 @ HAREY —ANHART
HEY—ARMEBX, HEE RRBBENE Y —NRABIKTHE S —A
15 RABRX (Hlde, F KRR EEF—EREZATE LARAARIEL ). TR
440 BL.3%: BIGBADARTHE Y —ANRAR K 6g £ — AR &A= B K.
EE Y —Frid XF, Fik 400 QIEF % 450, ZF RO 5B
B 6 2 — /R G #At B R P R A AR 4 RAR R XM £ ) — /R #K
SR R R BT T KA, ABREFE ZARBEZGBRD LR, £—F
20 FEHFXFP, BoRRABRZEF—FF _ARRBEARXEZ (Hlio AR
W —Fof R RIBIZTE ), TS, EES R REFXNF, SHE (H)
Joig A A BRAE ) BN ERER, AR —KkFXNF, EAT KT,
R B ALBR A 8 2 — A R AR BOE R AR RARR X E ) —
ARG BEETEEEER, BEY—FERFXT, Fik 400 #t—F 83 )
25 SRALRRA A IR R KA BT Fe IR R AR SRR KT, FF LT A N8 A
RIAZ PG G RRA
B 5 FHOQARBBETRBRALANGF L EAET X, FIHHRBEDY
SRy (A5 A 1 AT TR RE BB SRS ) HATALIEE AR
Fik, BAEWARIRA 500, E—FERF X, BALKREZHEY (EF
30 BRFREE) RATALEBRME. EEV R EAET KT, FiEk 500 @EF
B 510, $H 510 6035 AN BHRRBBRNAHEARTRY 1 4
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MNoREVEER ), EEV—HERHRFXP, $E (Hliot A FERES) X
AANEREEER., BA—FET KT, AATRPZA, RGBT G
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BR. EEY—APFZAT XY, S TFTHEMNRDBERA, FH BRPTE LRI 8
EV—ARMEX, ETURY, SANMEIBBETALNE.

B 6 7 & LA AR A B B Fo o o I R 4G T A kot Fe AL 08 A IR 4 BR
OB BT, T T ARBAL AN R EET KRBT TR 69 LA %
(B 6 F47IEH 610 49K 4K ). T THRBRAFEE (FTHAHAKEIHEL,
FFieh 612), BT H5AFTH 69t LA E0E 610 #h4THER, FFEEAARE &
BRI KE. AFiLH 614 B RERTIRKLNHRE.

BEEY Mgy XoF, B8 T BREEL (BT REE ). EXAEALT,
WA TFRERA S EGFEA. B 7-9 FRE T RALAMEM GLEWAT B
ZATRE 6 R X,

B 7 FHAEA S RRBROBBERLPYGE ) —FEHEF K. AFiLH 700
BT T EHF R, BMAKTEREASA (AARESR) BikR. B 7
HIEK 705 A MFE M EA BAER (KAERIEIZE 714 EEME A7
# 710 5 712). TATH, ZEAFT X TUAFEMGLHELER) —F KL
%, ARR B 5 FIERTBANF B ETE. S5 % KRR Fobkb B it
(LALLM R LS [RAFPRKE ZERTIEMME F—MNERH—A
BR) A BT R E B S F A R AL IR T BRI LR MR, R
B AR Bk P B IR AR .
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10 B, #FIEH 900 899 K#4F XN AW RKHE 7 BT T8 % KRR EM. £iX
F3#F XF, £k 905 EAREG T RIHAH—NREANS BT, EEY
—H R AT, THRBREZ (RTH) BEMT R @3 E K, ()
Yol FRAE ) #ATTRABMEAMBT. EFTEHATXT, AFNA
EHANGBHERE, BF, #7904 910 49 Tx (n) F47TH 912 69 Tx (ntk).

15 RGBSR, (@A Fa gk s ) sk, FBS Ae9 bkt
#F KA, TAHH, BARLZANGE S —FREF N, TUELLIRFR
AR BAWIA TR, Tx (n) #v Tx (n+k) AGFER B v & 5 K B0,

VAT, KREAPAGERFT X TAALFILE R AL F B R EF EAT6
AF WU LR APIR. Flde, BB REPH—FRE LT X

20 TALARRARZWIR. Hle, B 7 AR EERREAFTXTUEE 9
Bt 3 RAES L5 XARL A, Kiimnts.

BEARAZRAHE Y —FEaF KT, BHKXTFKY 80%H BW thk+ e
FFBAEFELHNRT YA ESGIRASE, NAEEFRFTFENF
SNR. ZRERmEMEREL, LPHRREA U dB L7 atten(r) vA

25 BAEWT: |

atten(r)= 2 far

£, FRTHE, 2 RTEERR, r RFEBEEUR g RTXBE
. A, Blde, EHEIRBHELT, LFH BT EQMRT S FEHE
B ERAER. BIERASEUNEVARFIAAHTFESN: a) o LEXFT
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Mie., BT FEA AR ZKIWRERGERFGIK AR, K HEM
/B 8- & & AE (plane wave solution ), T VAFZMRIZIL 3B ARG MAE, XAV R
A APALN KRR ARG ER T AR AR & B EIR-F &R T A
%7 Hamilton MF. Blackstock DT.Z& “Nonlinear Acoustics”F FF T 89 vA T,
P&k

2
P = —'B£°—a;x sin(2awt)
2p,c

£F, P, AT oABESE, x RTFRE, p, RTHBARNEE, ¢
RTPR, pRTARBRAFE, BATHEEAMABAR 0 RTLHAME,
RIELEAEXTUAE, EEFMENRR (xw) 5§ P, HRERER, B
s, EZ AR FHRAELG T LS G RINEER. 5EHE (BPEKX)
AEAEBAL, NEEEJHHAHARE,

AERAH—AREE FoPUE A BL—ANREAPTLRE R AESR
W HEHEERAE, ®RER R EEELERERLS.

B ADRR T EBR R G Fo bk R A6 m A R X ARG, Bk, £
B, EHGRARS T AT D GREAE; REANS T EBE R
Bk, XA, AR SRR AR, 1R BT RAE ROE IR IR
VA BAAL 81 B SRER 4 * A 6 A5 4 4 I 1) 6 95 A5 5 AT B ARAAE A .

F=, ptmdaET, FFHOAESTRRRERG AT, FHEA
FERF TAROEF ARG GMNRT. B 10 TEREFEFTAERIETY
T4 (PRBBE) kFEs)., ZATHEITHERSETNRR, MFEENE
AoBkop R R B4R, XA T ER T HREy RRT o) 85 A,

%=, A TREARE, WEAGERBAGESERTR T RAK.
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FEMEE, ATREESFHEFGRTATHER TG KR, X2,
% Bk BRR T EERELS, B A E RAR KA SNR 693 &k B R A4,

BiERE, KREAHE—FFEHEFXIARLARTRY 1 698 EIF T
FRGTE (KF XY 80%¢9) BW) %A MERETA THERE. £
—Fr ZHF XA BRA RS, AERERERNE, FEHLIER S KRR,
FEAERBUBR S EERFTETHE) A (A XIRFTETHAANARLES
ANEGEEL), VA K 4ok AT PTARAL 9 AR A oy B R K PT S| AR OO WUR T e, ST
RIMEFRET L83 b ek fttde, BT SEMMM BT (518 F T
Fedn=1) th-E@ARF REEF RN, AT FiE 4 SNR. @idAL A o9t
BABRT R AT A RERBEAZ T ORA,

TR, BHBAAREFEREEEREF EML, KERHZEF X
RBARKRZBEIHE, ANRFLELRBLFEAGHARLEEZFOT
i A= SNR, HiZZAS THMbRAF R REOFESD.

EI AR, KEAKFHRFT XA S EER, ZRBEIBEARS LK
EEHFEFH ARSI (REZLEFETHARELEANES). 4R, 5
Bk AR A BRI IR ERGAR, RFSAEHMIARES HIRE MR,

ALPHFH—FF XERTHFEY ., HEREFEARBARLE S, X
SFHTHRKERESTHARES, FETHTHRELGEEABRERG %D
W), E456) SNR EBMNTEH, NABE T TR RNBAREENE
X,

BRAT ST R R T XBET ALA, 2R RABHEAAT L ZEBRE
RBLE AL AE B R F - TARATER GG F MBIk, Ho, RELR
ZANHE, EXRBBLCEATRT, TRAMFIFER, UEFHZR
FERAMA. B, KREARBTHAFORREEART N, MACHEHA BN
A A 2K TE B A 8 AT K.
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