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1 —HUEFRETEEZRIEE CT RBHE, HEEET AN R AT E
R R 5T 0B # BUA AT E

2. IR K | Bk 2 88 35 W R S TEU BUA FOHRTSE CT BB i, HARMEZE Tk
FERTHHE R T NFREEFH x-wave %

3. AR SK 1 B 2 Frid W 8- & # SR A MM s CT B ik, HASIEA TR
AT B AR B AR RBRRE, A A RS LGS R Em.

4, — TP BB B SRS W CT BURHVE, HAFEA T MELKAEA BUA JIE
H, MABEYEXRNDRER BUA SEEAFTREREEE, F446 CT BB ARM
BUA AT —IRBUE 4 #1458 T 2 1) BUA fEAUR .

5. AU ZEK 4 Frid — M B B # BB AR RIERE CT BB riE, HAFEAE TR
CT BB B RN A CT Ml 8 77 3 K B BB E 18 B 3 i = BUA BU%
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— M BB RSB ER MBS
AR Gk

FEWRTEFEANHR, T 885 EEROREEEEN§ 3 ZEUE,
KL B # A A (BUS) BIMTE B .

HRBR:

B RHFAAE (Osteoporosis, fE#R: OP) REZFEASIREIEH—NE, HTHE
BRON L2 J7IEIR BOPAE, BRI XFOPYE K B | HERA IR 52 515 W 0 45 BB 9 O A 0 A5
RBROPIER X EI5Hr £ &Y FE (Bone mineral density, fAifk: BMD) , HEifIFE
BHAEHEAR (Quantitative Ultrasonic technique, f&i#R: QUS) RIE (F") ®EER
—Fh A I BIE BIR . QUS R FI FH 95 7788 75 3k (Broadband ul trasound attenuation,
f#R: BUA) MIBURRBE (B) FE, BB RMENREWHER.

BENBEEE (3 FENERRMAENE, HXARMAERNESREL, —1 &
REFBEHEL, —MEBREERL, BERENFSHHAESKIESESHMEL
FEFHIEERRME, & LNHELCHENTRBIBIASE. ERELN LT
FERIBREEAT: 1. RAENE S HBIKMBUAME, REERBRBUATE B B8P HIZ S ; 2.
R E LR H B G EERTN RN, AR IRPBHRE, BARESHERHENE
K, BrUABUARIER)T mtEEzE, BVESEWRNRERNSHE. SX-HERENET
(F) FEITEML, FEMBIANERIRKE () FEEEREFRARR. HE
BT R SX- X N RFEEN, TENERAER, EEMEREX, FEBELE
e, WAETLEEN.

ETFTRFEERGFEHAL, FREAKRA.

RUAA:

HXBMBEHEARNAR, ARHEREXHABESMURETHNFEY, WIEATSEEK
EAMESG, WEBBUIAKITIE. FEATSTEEFHRE20MHL0FRBRIR, HE
SER IR AT . A RBTET B RIB K SEATHHER 75 R A T B B 3 BEBUALT - s i
B= F S
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FRFMEITR: FRELE T KA TS A A @ 5 R B S 0 BUA TR . AT
WAERT S T LR ZE SRR (bessel) WELEHrx-wavell. JEATHHEASHLAT LA H
AT AR L. FIFSEEREARNE S, HATE LA R 5 i 3R fr 58 7 i R
B RFATR

Hig LTS EAEEGEABIRETRAREN, FrtEdeEE. s LR
HRRTERSE, A EE A RAREREGIEL, RETHEIHGE
ISR RITE AL 7 B — B BB WAL R TR M .

ERHURH AN EEATRRIECTREE AN TBUAME, P4 —FMeFsRK
X-CTH # W7 Z MIBUABE AR « 4% 5 FER A BUATI B 5% 3k %) FH B AT S8t (0748 ASBUAT B &
B —EMBEDERR () NRRREEES PRIBUIASE, BTIRNKBIAS
PR EBEF BT MR, HARE HBENERARBIASHER. XRWXH
CTHE T R EHBBEE, Gt CRIUMBUAS BUE N —AH M R EE, FIA
LY R B ZEE AT R, BRI EE A — N E T L AIBUME 4 AR I,
AT DR R AT 0 2 S B B B S R R (R A

ARAFEEZRGESH P ATEER N, U ESNEET R TURNBEERE
HRABEDRASE, BRENBROYESEBIANESERE, THEITHNESE
ERNSE. BTRRAXAE T ITHEEBRIENRNEY, REEERENBIARS
DYE. FERANC-NERERERNEFEEML, ARAGHTELNAER &
FRTIRAE CBRBME) WIEHRZK. ZAREEFEEMEH, SR UBRERN,
AEHEH. ARAMENEEAE, BERES . AR EEMmA.

A P 56 A -

1A REEMER: Hd, DHEBEERER. 2HFMRHWBKE. SHALE
BERGTERA (EIGIERTSTE A Ik R STERL, fifR: ARSHRK(3D) | 4AF®,. 5K
AR RRSE (RIAR: BURSLI5D) 6 ABERBUBCK 2 FEE (BIA/D) H#gs.
TREYE L RBUATHE RIT. 8 EEBUAY R EGHEIT.

B2 AR K S E R 31 ETTE.
R 3B b 38 ZBUATHFE BT (7] B B .
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B4R ERBUAY] BB # T [B]HIEIT A

R ARSI T 2

THESHERPARRERELHESR. BEbEREERE R (LR ER
F, &maRTE NS (21K G 16 A RS S HESI A TE M 75 R G A% (3] & 4 R AT
SRR Rk . JERTET RS kb i R B B (415 BB A Bl s (5] (RNERR Sk
[5]) B#HABRES, %S ST B R SUROR 3 KA (A/D) HHBR[6] A
A ES, FELHIELE RBUATHE BT [T] & ABUARE(E S, B/GEIIERBUAY)
K EGETI8], FACTRESEERETHRMBIATINE®R. BN T HECTRIEE LN
Bk, ARk (3R Bk (5] BUE B8 (4] 720U & o E A N 2 3 AP35l

KB R GHERE 03], ERBETARLERENGES RISEMES. WREALZ
MAEFE, FERERESD, VAR NESRBELTER EMRER.

T2 R R PR AR A A S 38 (3] e AR B R AR AT ST A I B F

1. ZM Bk Bessel BFEF

FERTAAER (r,0,2) T, FHiBessel BEEHIKI K-

U(r) = AJ,(k r)e’ (1)
MR R FHE K2R (314 T 2z=000F 1, MHEN7E %44 b rBUmES A:
U(r)= AJ,(k,r) (2)

W HBesse AR RIELLS, AT BB RN KPR, BERIBANFENIER 0 KIHE
Bl A= A(w) » "TIEFE A(w) KRRk fs SRR . Bl

U(r)=A(w)J,(k,r) (3)

o SEBURIE Yk, &, 2 AR R
k=ac (4)
B =k 4k 5)

ERFcRFAEE. WELH RERPBRATRHN T ARMRKBesse BF . KL
SERRHI IR R X B R S B A B A RN, HILHERA 2 FH ki Bessel
HIEE S FE 3 . 16 (3) NPE HIE S AT e BaR b, (RSB A] K 4t B bk viBessel
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2. FEMiX—wavelFEE
HERHEMIRR (7,0,2) T, B X—vwaveFHHI S Ak
a()
\/(r sin g)2 +[a, —i(zcosg —ct)]2
MR TG R AL RS (3161 T z=00F @, Mo xftma8 LRBmES A

<I)XBB0 (r,m,z,t)=

(6)

@,

J(rsing)’ +(a, +ict)’

MWARPALUE H, X—waveERHfth £ &R, BTk LR R, 8(7)
NRE S SHEMEAT R L, AREFRIT RN FZNX—wavel,

A TECACTRURSE T, B RS E 3 [3] (BIRSH:L[3]) MEmEfE s (5]
(BN L (6] S IE B (4] Z MM B3, —B AT AR b e Es).

b S S R Ak (3 R A B RSk (51 e — AT T o B FATED, EM
B ip FBEE% 4] —ABUME. RSB RSB E S (410015 B R 2
Va(p. f.0), BLKKBERESHIERV, (p,f.0). HHrZ2EFHE, WAMNK
BUA(p, o) H 7T HH T 15 3

q)XB'BO (r’a)a Zst) =

(7

V(. f,0)
V.(p.f,9)

23 (8) LB RTE SR A B R BUATHE BATE [7T] h 5e i) . 4l 75 R AT 4R 3K [3) A
PRk B]EIEHR W o 77 1R L PATH BN, S AEARKALE A EE B — A
[MHIFTR BUA(p, @) fH. #RJGHEEFE RSTHHRK (3] A8 B R UR K (5] %63l 77 1) o W3
RFETEIE RT3, ER BRI ERAE, MTERE84EEPE RHHRKBIRES
Bk 5] & T BT Jr A BT (L B % 5L T B9 BUA(p, 9) 18

JRAEE o T REBZBWE SHERL, 5 REFMMNERE, W LR B K mG
RS FIBWBIAR, X #3543 XBUATHR ST [7] N AC B VS AT HE ik 28

FEEFEBUAYI BR8] PR FICTRBA B AR EZBUAY) T BIR . B £ FCTH
B, HhRMHPLT A EEEEBIA R BERRTENT . BELHEVLAER
27 BUA(p, ¢) BN S $ pidt 4T — YEFour 1 er B8 2] 1 B 45 (430335 B 3

201g =c+BUA(p,p)x f ®
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BUA,(R,p):
BUA4, (R,p)= [BUA(p,p)exp(-j27Rp)dp 9
SR JE T BUA, (R, ) #E4TFourier RB#EI 0] 5B #7E — M) L IMBUARE &
f(r.9):
f(r.¢)= J‘ j BUA,.(R,p)exp[ j27Rr cos(p— ) |RdRdp (10)

A3 (10) R ALKR T JFourier R #, X8R, r]HE AR T MFourier k%
BEEEE.
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