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L. — i £ B ¥ T8 S A AR CT R Oy i, FARIERE T A 7 VR A SR AT S/
R4 0B BSBUABEAT I & .

2. TSR B SR 1 BT iR P B B 5 768 75 S BUA B FEC TR B 7 12, EUBHIE7E T Bk AR
5 R B TR IR LR B x-wavelf o

3. WIAURI EE SR 1 ER2 BT IR WU BB B 5 R BB PR CTRUR 7 v, B IEAE T iR JEAT
SRR SRS RS, R E SRR LB E S RN,

4. —Fh B B O T PR IR AR CT VB T %, TS T A JEATS B 5 I &
HIBUASSUE A BT R IG SR, 45&CTRUGBOR X BUAEAT — IR B3R A0 315 1B B T 2
HIBUAELRRAZ o

5. AR ZE SRAFT IR — U 2B B 58 R 5 TR YR KB PR CT R 79, FARIEAE T BT CT
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—HNEERRTEERBBECTHERA %
BORGIK

FR\BTESBEFNAGE, £2TEHBEGEFEEOREENE ) FENE,
SEP BB A S (BUS) KIMTE MR

HRBAR:

B RGFAE (Osteoporosis, fEi#R: OP) RZFEAEBEGKN—REE, HTHE
BRI ROPAE, B 3TOPAE K i« #ERI) B 32 W LA & BB R R
[ BROPEER EEIBIF R BH F/X (Bone mineral density, f&#8: BMD) , HEIFIAE
BHAERA (Quantitative Ultrasonic technique, f&j#F: QUS) BIWE (F) HEE
—FpEHAG I BIFT B A . QUSRF FH 98 7 88 7 8 (Broadband ul trasound attenuation,
f#k: BUA) MIZMRRBCE (F) %E, HRBRBREDPREHHEER.

EERBEE (3) FENERRAENE, BXARMEREREL, 1M E
KEHEAEEL, —MREEEFRL, ¥EWENE SRR 5KKENESHMEL
REBFHOBEEREL, BiELSHELENZRBIBIASH . ERELENTEF
FEMBREFET: 1. RENEFHEAMBUAE, FEERMBUIAERBTNER I 2.
EGRBE KRS R AERTS RN, AEIRTEH R, FRFHERMNE
K, FrUABUARIEIIS Ftkss, BEEEWENREHSHE. SX-HRRAENES

(F) BWEHEML, FENBANERRKBRIE () FEEERERAAR. HE
R -SRI AEREEN, TMENBRARRE, EENAEREKX, FEEHRBE
fitr, WATEEW.

LETHREBAFENAL, FREBERHA.
KEANE:

HNRERANARLE, ZRPBRERARESHLRETHES, WIEMHEREK
EARREG, HEHRBARTNE. FRIHEREFESRAE20MI0FERB AN, HE
S EARA R . ARBET E KB HEIATHEEER AT B 3% E EBUATI A R A
Be F U
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ARG R: FEET RAFGHBEMENEFENEFEGHNBIARITNE. B
PAEATEH AT LR ZH MR (bessel) W EHrx-wavelk. IEATHBESRLWTLIZH
IMTHEEEREREN. FIASENEGES, TEAESRERN U8 A BN
BREHATHRN.

B FIEATEHB A IGEA R RS RA RN, FrtkdeEy. WLk EinkA
HRRHERS, AN ENSEERRRREREGKEL, BEIHHENGE
LR R R M — e W RE BTN T A,

FEHNH—ANEBERNARBIECTRAREANA TBARE, ™4 —FEFEn
X-CTE W ERBUME RSB . 12508 AEBUANIE 3X_H3& it A JEATSHB: i 48 AR BUATI &2 &2
W —EHEYERXR ) WARRINEERES TRIBUASH, ERRIKBIAZ
BREHEFRAE T MNERE, HARSHENESANRBIANER. KRUIXA
CTRIEF R EELBGHEE, GRS CRICBIASEE N — AT REGEEE, RA
F ) R B SHE SR BT b, BRI 2B e — /N E I _LBUME S AR L
] DAAERAN T 40 1 S R B B R R B i

ARPEEZRELHTEAFTEERN, BHEZNEENBEARNEEERB
HRAEEIRRE, BRENEROYESHBUANESERG, FUTHNESEE
SR, BTARARATIEMSEFBEENRNEY, REEFREKBUARE
PR, AERKO-HERERERNEFEML, ARALHUTELNIAER B
FHTFMRIE (BREWME) WERZEH. ZRALTEREMH, SRTUBEBRD,
AESEEH. AREANKETE, RELEY . RAERFRA.

B Pl U -

B1h B AEWER: b, DAMEREEAESR. 2hEMERERE. ShHHE
BEREMEERS (BRI BEr AL, mifR. REHKLEBD « 44ER. 5K
A R (R BERL(5]) R BRSO SRS (EIA/D) s’
TREELERBUATHE BT, 8 EEBUAY) FEIBR AT,

B2 AR RS B METTE.
K 3¥IE 4B RBUATHE B LTI A~ EE.
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Fl4 R FEEHBUAYI F B& LT8R E.

FAR ST 3

THEAEHERAZKARGLHEIR. BAHERERRAES NIRRT EK
F, SRR 1K E B E SN R EHE AR 3] RS FAT
SRS EMEEERE R E SR 415 AR RE (5] (BIEliiRk
[5]) #BABUUES, ZRRE S ETBEEHISORE KAES (A/D) BEd(6]MA
HEES, FELEEAHE RBUATHE BT [T] &8 ABIARRE S, BEELERBUAY)
FE®&EIT(8], MACTHEHEERTRIBUATIFE®R. AT HRECTHEAREEN
Bk, B RSHRL [3] FE A B R k (5] B B8 (4] R J B b B MU N i 30 FE3)

R AERSHERRE(3], ERAFTAIRLEIMENFS REHET]. wEAR
BREFBE, FEEERERD, WHRHHESREEETER ERRERK.

THSHFAREEE RiHE RS B =LA HBEARIET .

1. EMBkHBessel B

FERHBRRR (r,0,2) T, TWBessel EFHE I H:

U(r) = AJ,(k,r)e’ (D
WRAHEE R LR BT z=00FiH, MMM ZEBE ERBEIES A:
U(r)=AJ,(k,r) (2)

W HBessel B IRESN, N T M RH K, TRIELVEME o KR,
Bl 4= A(@) . FIHEH A(0) BFkIESRIRERN. B:

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

o SHEEARILCSE L, b, ZABXRE
k=ofc (4)
B =k i 5)

ERFcRAERE. WELHFRIRFRITEHN TARBEKBesseEFFH. Hilk
SERR IS K R IX R oy B KB IO BN, B ES: RH 2 FHkriBessel
R . 18 () RGBS SHMES TR L, /LESEM T AN FH ik Bessel



200710020172. 5 o P E4/5m

2. BB X—wavellFFEY
HERBELER (r,0,2) T B X—wave BI040 4
oy
% sin g,')2 +[a, —i(zcosg —ct)]2
WMBRIAER G ERREBIAL T z= 0¥, HinEZERE LNEGES A

&

<I>X£,B0 (r,o,z,t) =

(6)

(M

O, (r.o,z,t)=
- \/ (rsing)’ +(a, + ict)2

MARBELEY, X—wavefe P EHME, Hibeskh st RkE. #()
KPR ENESHIERTHRE L, HRERTREBNX—vavelli.

A TRECTHEES, #ERHARE3] (BIRSHL3]) M s fe (5]
(BRI L[6]) BHMEEE (4] ZMMHENBS), —&RT DAL TR,

P Se S R Rk (3T R A RSk B IE R — AN o L FATH S, 4L
BErptWBER4] -/ BUAME. RIEMNEMEFBETFH4IMESHMILE
Va(p. f.9)» BKKBEESHERY, (p,f.0). B RMEEHE. WK
BUA(p,p) BT th T R B 3:

Vs(0,1,9)
V(2. f>9)

A3 (8) FSKBLRTERE A B RBUATHE BT [T)Th SE i) . 24P RATHRL (3113
PRBRK [B)EEIRE W o 710 L FATB AN, BT AERR AR S B AS—N
[T BUA(p, @) E. REREFE RHHHRK (31 B EMER L (5] 507 11 o IR
PTG SR, EE LR ERE, InBEE8 4 AEBHARIHELBIAEE
BBERL [B1 T B 75 MR CLEREBL T 8 BUA(p, p) 18

WRAETE oA TIRBEEE S RMERIL, ¥ REFKNERE, W UIRABE KRG
RETBRBAR, XNEIELERBUATE S IE 7] NACE ILAC R

FEEFEBUAY] H BR8] F R ACTRE S AR EZBUATI A B . BB EHCTHK

BEE, HpHHTOU e BERZBAT A BRITENT: BESHEYSLEE
21 BUA(p, o) BB S 5 pit 1T —4EFour i er BHAF B i B (4L i 3

201g =c+BUA(p,p)x f 8
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BUA.(R,p):
BUA, (R,p) = [BUA(p,p)exp(~j27Rp)dp ©)
RETEX BUA(R, ¢) #1TFourier R HEI AT G- B #8ZE— M)+ _EIUBUARR
f(r.9):
f(rd)=| [BUAL (R, p)exp| j27Rr cos(p— §)|RdRdp (10)

AR (10) ZIRAFR T fFourier k3 #k, 4R, tHulFHEHAMRR T MFourier &%
BEREBG.
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