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. ME 9 BB E 47 46 KM T £ E 52 894 A (4
do, F— A RAMHHT) bR ERERE KEEGLEA
THTAEA (Blde, hEEE (BBB) i . BRXHGLENLE
Hoe, RAXRFLEHAE). wBF =, TEEEZVRELSLH T
RABEM R 54, MR 54 RXTHAF 46 89 E £ 8 52 6936 &K5FATF
NG E AT Pk R A 2 e,

EREF, AFEWE 26, #—FREWHE 2-9, AT
B &4t 10 69 B AR 4T85 816 &3 R 110 @i@fm%é‘)%yﬁa $HF
A6 B 49, B ATARBSE A E 2 BrReg kB 28, RAFIX IR
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AR AT VARAFTE), EARARPGTEEAF LIRS, &LEE 210,
R AT VAZAF FFIRATRH), do BT VAL, ) 4oill i3 5 BR 6938 An .
MRS ERZHD . F 8 212 Fo 214 EL-F 7T 8@ 6937448

AT 216 F, B AR 28 695 B3R, BBRE 12 fo/
R 13 A FxE ZI ey mAL, Bk e E, B B AIREBVARK
I A VRAE IS R AR B R IR A AR

ETHE218F, stAFHEFAAGAMEE ZgdiTE s
G IE. de R FAAE 13 (REF R 14 25T RBFRAHE
7, WA R B4 % 12) F A e B R BHE R AR 5 R E T 2L
¥, RE#EFE 20 AMEHE. BETRESH, Flo, 2R
LTHEEZHE, MARAREEHAHEMWM, wRAEMFL2HFRL, *
T2HERT YV TREAHBE R, flh, BEFRESTZREA.
RAHRGHE . RAF . KKK TREAZHTHEFEF, &£
F B 20 eI KKk R, 4B 20 BT A MBI A, RS
3E 3R e S IR BAE B, R IHARIE o A7 64 B AL B/ B G AL AR
BAF 28 49 E T RIRAFALTEHREMGRE. 43 20
BTUNFHEEAAEE 3B EZALF S A5 B AR 28 /8% 69 3
5 14 89X %, R E, AR LHETHTET (Fldo, #
HER e AE T AR ) X AWHATHEE. Flde, TUUEAKS
Hies Vot s, RIBEAEKFAELEORMG L EAEREF AR
Gk E, BATRE, REFTHBTHREEN THY 14, BT A
Rty hah b, JEAE R FTA 967 428 69 51 B A 18] U =T AR

KEoFa L ErtE R

1% A A8 B 64 B H P @ AR X E R A RBRE TR E H K
TR EANE ST RE., 1545 BB e4ntIE, B3
BRAZTSMHz REETME, ZEMEBEGAR 122X, BEF2
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£F 16 Bk, FikeyiR K EE T U R AL W R U6 dmad
REEMNFEAGGRY B RS, BRI HeE A 30 <30,
EESHE 0S5 ERK. BRIBEBHTHEEEAWE AF BT
BEFBAEE, REAMKXPOMNIESR 121 K, BHAERD
Bl GGFEB R 61 T XK,

Rl ey 7 ik 0 Al TARBINRT (KEF) #H3. AT
FEREMNET, KA4EH KT AREDF oA 8 6K @
R, THEMEHRLFEREZ 0.74 MHz RE LB, ZEHRE
EAZABEKR, HERFEET 15 EK,

¥ F H kv Matlab®iE T AT, B ASEELAMBEEE. £
1GHz AMD-Based PC L 5% s 3ptE. #A 5 £ 240 K% 3074
BHE A T AR S B 128 < 128 49 & 4614+ 5.

A1
MH | F B | ABE-T | A - | R (m/s) | E(ms) | B E (X
(kg/m®) | —%-Kz | T = % - 10°m)
M L RKTH S
#H1| 1187 45 50 2185 1330 11.8 N
kB 0| NA
k& 1| 2186 85 90 2850 1400 5.29
7K 1000 0o 0 1486 NA pil-a
KB F W F ik
KEIERFZEE

F F AR P69 3B =T A AL B CT &A% ( Siemens, SOMATOM,
AHB2 Bone Kernal ) 53] 6948 F 1069 A K LR B F1F. VLA
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TR EAGTHEFRTRGUREFHFANEEGEN. FHE
1mm 4 % 200mm x 200mm LI 4a 4. R B AR SRS MM 4
FE A — A HE KB B VA S Sk B AR R R AR HE S B e S AR AT A
YA CT RBERBEE . REELXET FEGERLAINGT
Bb AT EE R, AR LGSR LRSS BERK
1%, %1% G1E EI AR 55 AR AL,

1% R AL PR R BB Sk B 09 N R B e S R B 69 A AR B ARIT A
B4, IR KBS RGN E—RAKEERE ORI E
>1.4gm/om’ 49 B E . t5 ARG R LR F R @A SN AT
B TER. H—RBRAOLEFELME SR EHIAT
Jo Yk K3

L5 Fik Bk F 5 A B HEF) ST AR AR R 89 Sk B AL 6 A A o
R, EERPERLEES, MEEEERXTHIERNCT AFL
M ERIFFo A EIMB R F M, T KB AL Z L
GO B L MEN IR T LA TR E F 2 M. BAREEAZLAE
RBKBRES 45 M L Z A AR A AR F L. LR R AR AL
F AR, WHERE KRS 0.1mm. Bk FAELHERFRAE
W4 A% AR HE

A E ko F sk

FEARAE T HATH B TR F ., MNEXAKATY
* R Fok B F oy K P AT RATRIR AT SR A . A # A T4
MEBWEIREZA LB KEFTHBER A TH (PVDF) 4K
428 ( Precision Acoustics, Dorchester, UK ) ik, EZEFHF#A A
6 B BT A ARSRAEEIL , B 424 0.2mm KB EA T 1.5MHz 69 R &
¥, HAEH 0.5mm KL ERTF 0.74MHz R EF . BARSHA
F BN GG KT B T A B A RIS B 4G 5 S e B B Lk
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AL -F 35, Sk F (3B AR DAtk 5% 4 3 X G A ( made by Velmex
of Bloomfied, New York) =469 A BXBLEKIZTEFRETHEZ
], 4L EAE A 4% ( Velmex, Bloomfied, Model VP9000) A
WAL ERTERAS O HAB YA EGRE S, 9ER
K& A (made by Wavetek, of Norwich, UK, Model 305) % i
&) T IR 24T 5 4 2 45-3h & 3k & ( made by ENI, of Rochester, New
York, Model 2100L ). Z#&# F 7% % (made by Textronix, of
Wilsonville, Oregon, Model 380 ) &R Z 7T, 7Ki% & 44 % /& of) 5738
WA B F AT ERKE AKX K E (made by Preamble
Instruments, of Beaverton, Oregon, Model 1820) & i . i#iTid A
oL (GPIB) =4 & EEE FTRIAANAARRE (PC) Ffoikif
12 5oy b 1§ K E e okt ol 845 B 09k EFodaqs, STEEM
25 09 A I B BRARL

11.8mm &9 2R B £ R34 F e 2 TR B 69 &2t #F L
MEFEF4EMH, SEBE®G 12lmm. £ — 70° F= 70° X 8] &3 Fo 1°
MWE FE—K, BIiEt A — A A IR E 6 e Ao AR SRS B Bk
T Fa AR B IR TG 28] 6 — B, AR 6Y TR T SR R A A AR GG K
il T SRR R AT E 3 A

ATHATFFMNE, BATHANARE G ZELS. WEH 11 2
TE AN, EARFBORT A FAFARE NS A K F
XHEELGEEHTNE. WE 12 2P -BE, AARELA
T BE Tk B Z 0] 6935 64 Be A 69 H S A B AT B, 2.8 T AE
FTREWES), BN BREFTHRESTAE, Y THTHK
WML A e R T AT NG Snell’'s b R A E. kBFADE 0°F 55
CZ MBI, R OB EES AT H R G PT il Ty
HE—H., RKAE 55° R R BT HIT6 5= K 1h,
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%R
2 A A

WA 13 e Rngz hmeiairt. ATHAE, &
B AL @45 A8 Wyl it ey S F it F /A h s 3te. A =& B
A GRS Ao AL AT 31° NS A BT AL H T e, 31° 242 5 b
EAEGNE R IERAE., Awm, Bit ERAER, R AMNEHEEL

AT Sk B AR AL B R e bR Mk 0 IR 8 B B I K
M FHRIEAAENEIEZ N GREG EE R BT G T4
DR BB TR RTS8, ESABENRBEXE
RE KA, LEMHENREE, A A ENERD NS GHEF
BARALZ ) K NAE FHF e AR £ M, R EBHRENT 20°F 30°Z
] 6 g X 3R, 3% R IR N KRG L R MA. Bk ik KK,
76 % 694K G it B AL S Am B R A /6 IRE, RED.

F R

Bidae g kB, £ 32°TUNMEKRHIE HEHE KA, £
K& 300N ST AEMER L, THREFHILF&HTEFH
BT itdE. EWEA 14A-B e EHEFRAA AL ZAS AL
B RA Tk ed it —F ke, WHE 14A-B R4 A EIET
BABAL, EdeW B 14B B, 18T 26° 0, AR{k b6 408 ik
AT AR I LML, £ 26°F= 32°2 ], AR EAERR, Xk
Hﬁ%\a W R A Y S KA R EE R TE R k. A& 3206944 %

ARG FROZ DT HEE D TFRKP é’JPﬁ:

R R ey B E, A% 1 mad, f£ 30 mm x 30 mm
AR LI RNE AT AFRATH N E. BE 15 /£ 0°. 15°F= 35°#4%
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NHAEGF LK TR R T, RAL 0°F 15° R ZX 945
AR AE A Dk F kﬁ-'ﬁ"é’ﬂm TEARSGREA.

BB REREPIAT, ABHEALAHSTE CT Al
ZAABRXGAELIERFY . RE RA —AF nkk ey 454 A T 57
. A5 A 0G0 B Fe K ) BE K 8 03B AL F NG e - A B ARR
Ao KEBRIFRATAHREZT AT RT EHE. WH
16 B T ARYE AL I FE 7k 7 569 55 4 &) X AR A8 % 69 32° 43249 kB oh
REFEH ., REAEFENFRNEZ G EEE, 2EEMEEHIR
A RET K.

SHEBEELFAER T 6K FRATEHG), LFE CT REE
IR] AR K . AR &G 2 1E) B v e AR K64 0B AL F e 1B R A AR
RA . RAE AT Ga ey AR TR . kB BBRITAH
REMESETRFERT WS, WEH 7270 KB EF
£, Si&athinkey 32°% Az K F IR E . RE LIS R
BXAEEIRE, ARG R 3] G A2 6 B LT 5
T SR R K GG BB bk,

W R - iR AR

ARG B R, BRATHE 5435 F — b MR §F it k7,
BEHFHTMENGEST, RA2ZEHZ VKA. A IMHz
Panametrics RGN Tk P H LK KB OWTES. BRAERSE
(¢=2.6 x 10°mm/s Z=2.9 M Rayl ) %4k R A% B 4%, FA@idm 69
WML bt EFEAERBEBRG LF, BiIEA BT A EAE LT EEA
RELS BRI RKLY 33° A KT AR &AL,

%i%ﬁi MR IRGAE ST E MRS IMHz, 148 K5 F M
KB — RPN BT LI F ., Y EFERBATE
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Fo g5 R F 4L, BTG REF, £ 0.5MHz-2MHz i@
B AR % 0.01MHz 693 F X A9 F AL F 6 10 N AH. WE
17TA B2~ E#X—Z A WME. REBKFIEZ TR UIEETEFHE S
FLIAFAEN, ARAHE 17B B 7R BN EL T, MBI
R, PR GYRTIEAZ 5 4G B Aol B IR Be 69 B R B IR A MR & .
MHE ISBARFERMES . WAIEH S £ —IRFTHLEZFFE S
WG F A F R, AR RS SRR X S A A R IS B4
WRBZEIFHREE, sboh, BEIRS) T I ERIA T
BT B R ) S8 RIKEEIm TR B TH. B, 2564
BFETHA N RAARBEIGE Y ZLFRNHE, B
o, 5 RF AT R ZAH T,

AR ZBRGEZEHEREA FOMERZ0IIMHz B LT
TEIMBEHS 6 C-laR B EH., S+ B%&, IMHz THEW
BAESHXDLARHER L, THEAZR 12.7m, #HL L5
B PFRRA . BAAEKTHFRAZEFZGIR/FH R 20
mmox 20 mé @R, REABEERFTOFTIBTHRBAER, REAE
T 33 B ARRBRREBEFE NS, 8 (rFReg) Fook ki
RGBT E N LS AT MEF A ERMLE. WE 19 27
LBt 1a) & B AR A AR R W, BARE T -9 % F B ILA 64 RAL TR
B ARG TRA], BA G RE T A BTN A AT LR A&
ST 3B .

BB TR RBFW R AR S S e st, Kiaks
FefZfiiafZ Mak A Z Vo b BGESEEF TR, £
REREOBNERBAHETIRBIG R ARG T AEFEEF
FEURATAEN, oREFRLFRARABFTILAE, REMS
EFTRE R S . e RAE A K B AGGHEF) , 3T VAR 3R 4
®* = 5 IE B ik,
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EAl AR ZASESTVAE A TR EFE R FHEL, AKX
UG EBI Y, AN S 3R B RSN Sk B 69 CT 4244 fe 43 &
ALK E. /2R, FAAEEIT IR K AT AR T kT
JEERE) RAFAE 5 . RAT R A R P AL 2R RE Be94EA,
AT AT RBPAE—SGRE., LR FHORITURER
B Fai®R W R k3R CT a9 E K. &y, BA P om$
X% 0.5MHz #= 2MHz Z 18 89 R B H 5 A 2V 100 NSApHT
e ) T A Bh AR AR LR 649 s R AR BE

TE oy B T AR IEAE Rk (SNR) Feuk v B 47K A o/ #h
B AR AL GG M A AT T, REZE (Flde, WHE 2 A7) K
AL Bk TP X S FE A R B AR FRORT, Bk AT HET)
09 ZidiE . BRILEWE 20 F a9 0 EA 33 BN A6 BT,
R 33 EARY 6 BEGERE.

B R - 2R AR

F B RGP TRALT VAR B 5 KB, 5T vALE kB o Ak A
RO LB B ERETER, 2EWE 21, AT ALK, HF
69 2 AR A 130 AT A s A R HEToRAK (K) 89 = 0R) 134,
123y 1IMHz &5 F &3 & Panametrics Z 3 28 132 & 4 Bk R 412
FTEULNTEMEEZ—FEHER 130: (1) HAELE HEAH
(>45°) AFI ATk £ LA ABE AN TR 134 6948 130 F
35 (2) ZAEAR B ENHAFHBKGZFE 134; (3) 1%/ EL
FOENST (<5°) FFRAEIUF A G sk e BA 7= 464 TR
134 69487 130 P 694548, F= (4) 1K A B NS A5 K6 IR 134;

48 ) BT 1 0k 69 %R AR ARG E AR B BARILAET B 22A-B £
)RR P W 22A BT 8 TR LB T A g AL i i AR 6y
B RABEAETHNE XA M EBYRAMG ER, Tl T, WHE
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22B B g s R AR WA B Es G LB AR fE ST
B 04 R R LB ARG ) T AR B 2o 0y, ARAF A ARAL E 4 R A
SR AT EAME, LR SR AN AT A X T AR — A
B 8 FE RS P A SRR ok B A TS R

it

A AR R B RA R e RAAF SOLRT
VAVE 2 b A8 64 BT b1 0k B S B P A5 . S IXSh IR F 438 0.7 MHZ B,
BB FL AT R T ER YT A EHLIE Y aEE
AL, ARSI EFHTF 0.7 MBz, ® B, F¥EERRY L
AN ERHR A LEREFT RGRREBRAELA YRR &
M F B RALE ST FARA. RE Tk IKT AR, EHE
Ko LA L F R B AR R R AT, BT KRR T R 2 Ve R
A, A, TEXELE VgL E R, KL d Tk
Fo K & B G A, EAKLA LR P R I VA PRAR AR A, B
PAELIE Fo 0] F FLIE Z09) 04 F Anodg A a9 AR X T L a8 i 4E ] F e
IE B 64 Sk B P BT b ok ik 6 M E R K AR

BAEIFE A BEAEF B AR FALR I by 6y ALIEF T 67T fe
(RE RA AT L& N R &R ARA ). &k, 3k 4ET e
A B A AR AR e A A AR T B AR Bk
. HAREELTAONERME TR, BAHAEANN.
=, WA TOEATEFE RS, FOREBERUTE
W BAS AR BT AR, B2, FaE T A R
R B LSRR KRG F 6y REy . A ERBERT AT
5 B Il R 9T 278 B A AT

e KAV EHBERFANZRGEEFLZEIA, #ldv, BT
RAAFIE, LR BT A KA. . B BB
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AT 45 A I, AR AT T REAL T LA R R 64 45 F A 38 3
FAE, QLIEM S BLVA B A 5T REAR A R R 49 B s B AT, #E—
W, wRAEA BF KRB IR Fe AL 6 KB Y Bk, B AR R
s R B — AR FEFe— A ARE; —FFRE S 6y T AR Rk
— AR o/ RIETE, M, NHRBREERASTENR, £
ENE XA ERAT FAE T k., NS AE TV T Snell’s
AR, Blde, STRGEEERF/RATEGTHE, KAf, kA
AN-TRE E AT dag e R A A e A B FREAN, &
BT AR FAEZN TR EENHE.

M A

JE D IPEBTMHMEFAZX (1) (2) (3) = (8) v H#HiLey
JFH R E, FAFAFTREIAYEERKBEIBZE, TR FTF
’EZ‘“P Pk Fe oA kR IE H OA T AR XA H

476"y = ~441c" kK" p' cos @' cos B sin@ / k" (9)
) D, (8")p" cosé" +¢,’k p"C,(6")
Fa
476" = 24K 7K p' cos 8 cos 20) 1 k! (10)
* D, (8")p" cos8' +c""k' p’ cosh, B, (8")
Hp
B,(0") =k cos28) +2k! sinO" sin6?” , (11)
Cy(0') = kg cos8) cos20) +k, sin26” sin6?, (12)
D, (@) =k"k" ( ¢ c0s 267 -2¢* sin @Y sin (9,{1 -26; )) , (13)
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FolbHr A B ARIER A 0 649 F %, 5 Snell’'s THEH £,

sinf’ _sin@ singy . (14)

7= o i
4 1) Cq

AEHrdt K e bk etk g NIt ed G ik Fa ik, 5

—(ZA.é' 0')c2k: p,, cos8;" (ks cos 28] + 2k, sin 6 )sin 293”')/k'”

A58 = D@y p" cos8™ +c" k™ p™C, (6Y) (15)
e
anory= 22 (6" p" cos6, (¢ ~e” +cf” cos 26! B, 8/ K" (16)
P cos8" D, (6")+ " k" p" cos8) B, (0')
AR .
M1 B |

Rt Bl B8R EFAT, 5% HHAD RS R 6 AT
N. B TERES Z2XX, Zn, Fik Cn. FfG— B EE (n=
I, I,II), #EXELHS5ELE ML Gt EMhe. 20
B RE Koy, HLKIEIZIN (0, 0, Zo) EATHAMR G RE F it ey
3E 5

(any - zlxy) ) ;znﬂ . (] 7)

Ho, B4l 2 FFidided, FullEMRGY LS Z 5

BINEEE FRIE, BALkERZGES LT H o 25, K
Sh, BMRAEFALA T FLOTE, Ahbs, LEL T4
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r 15 A _T. Rnx’y——anxv’ kmy o }:{% 5 &%p#‘ﬂ&é%k%jﬁ"{i ]/EOXJ/ , %”
B Falll e o 69 B R B T ©) b AR R % Bt AT

= (a5 ) = (A ) (18)

n n+l

X Z Snell’s TELEZ TR PULEL, BT FERA
HALKE. BHALXEREILEAENAR—~TaO L. EF2KX
(18) A EMHA LT TUBRLEFARXRHAA Mn+1 33K
F. ERAXXFREEZ, TURTH

C A

=2k, —cos7, , i+ 057, A (19)

n

>

n+lxy

th};’:éﬁ}\—,@‘j'—ﬁi/{.z./ﬁé‘iﬁ 13 (n 1 ) Sté"%‘iﬂ‘l 7{31){*5} T F’H
B 2 B by 0 Bl af, A FFEXN (17) ZA . éé"»’t#?‘?k

ZEE— B EE, KL R Font] BHEABAOREN S L.

n+|

—ZFINEZ L, REMEINE N FEH Oy (ko0 ) L5
F2X (17) b2 AR GEHE—RRZRKEWE ., THAR{LE
Z P&, B NegHK&iaioingi

Dy (hvg, 0 ) =Dg (v, 0 ) -2nknrnsingae, £ HE 2 b5
'ff'J‘i/)‘{aaﬂ o Vy\*&fk*ﬁ:ﬁj}i 'Yoxy( W ) %%jﬂ&é%@éﬁﬁé&'}%l’} ¥ N-1

Bk FIN I REA N F Ay, (©) BEZ T,

¢( ny:w Z) ¢(k0xy:a) Z())'*'Zk ) s Siﬂ}’ny(C')), (21)

n=0 CRRATS]
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BRED (koy ,0,20)> pEIARLE (ke ky, @, 20) EFLEF .

7 EF@GENTUARBEFFLR, (21) 9 &4a4 % F L Fo
1£ 3% 2 4 Page 38 (22) 4.

- - . N-] o
DKy ,2) = Plhy,, 0, 2 )¢ 7o) {H T (w)e"”"(k“*”'w’z)} 5 (22)
n=l1
b, FEX (22) £RF7FF 2 &R T ARG L4 4%
M ko B BF k, T B . ERNGGFEHAP, KB T wiaE
K (15) 2 (16) FeE Ao AL yny oo, EERT, 26 &E24E
A VA 5 % B8 46 7.,
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