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(7] . NIUFBHER | B 13 4 ERIR PET BRI ZAHEE, NIRS-M-157, BEHHREZHE
amZem®ETT, 3 A, 2002.
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(2) PETEE I 2L —2ICL 325 H & LU/ PET HE DOSHHERBEN

LA EF
SESUER - ERRHEEXER

1. BLBHIC

FDC DIRBERICE D, BELXY—7 v M LAEGRENSHBILIHKRT LI ENFTFRIN,
R 7 AREF % TLT7- B EEEE D 3D-PET HEFHIR SN TV S, — 4, YV AR T v M ED/IE
ERBIZLPETRER, FF LV NIVOABRBEE2BAT2ENL2TEL LTHGE2L0TE), #
BEDOMN Y —2EHETHECEsRRECEMERLEEI/LEL S TWS (1], BHERREE
HOTWBETZ T v b7k IV PS-PMT & iV /- KD DO Mg ix. ZHOMEE L LT ICEEBD
AP EL M ETE, EOIREBONRSYF U752 av2E0bNbl VI EEL
Foo ThIZk o TREDOHESHFTE 2720, 4RI N &5/ L/ B PET RED 71 ~
WZISH L. EGS4 #X— R IZHR LA PETEE Y I 2 L —% 2112 & o TSRO 217 - 770

2. 25 FHPET REDICH
KR DOI R ZBFOHELES, L, B 10X ) ITRBEBFEI/N S R RTFOR, K 4MA
D& R PET #E ("WBPET”) %, Hik/$7 A — ¥ 2 BAFHE D EXACT HR+ L LBRL TR 1 1TR T,

1. EFHPETEEBDO TV H

#¥1. £2HHPETEEOHIK/SS X — % (WBPET:EH &%, HR+ELGFEE

WBPET EXACT -

20 | 40 | 60 HR+

) GSO BGO

[E&[mm] x E ¥ 75x 4 ‘30 x 1

B 2ERElem] 63 82.6
AR oy ik 40 72

B 28 Klem] 205 | 413 | 62.1 15.2
)27 70vo8 4 8 12 4

REZFEIT 63cm EERBICHERTO2RYPE(R2oTBY), EHNERORFLEZ 5 LRFIC
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Vv, RHEFEY 2 —)Vid 52mn D 256chPS-PMT[3] % FI A L. ISERIEEIIRTEIETE L /- JEE0 A PET
EBUIEFALBERDOLDEREL, 78 Y P Y FEIBDOFA A7) IZ—FDL EWVEIZ
200keV, 7SIV ARES BRI & Vv — ¥ FEERIE 250ns, ¥4 57 4 Y F7E 6ns, TANVF—7 4~
F 7132 400~600 keV & L7zo THANVF—5MEREISERPNOBHATIC L 63 20% & e L7z,

FHECRDOETE L, NEMANU2-2001 DHIESRST[S]ICHEL 727 7 ¥ F ARV T T o720 D77 b
AiX, BEE 20cn, B 70cm QA7 7 ¥ b AICKEH/Z L, ZOFLEAPS 4.5¢c mBEN7-AIEBIC
BIROBFLIFA LS DT, 1B/ 25 OREMR SRR R R AR IS RIZTRE ST T 5 2
ENTEL, 7272L, AV Iab—2 a3 YTk, ARV MNORELY 712X o TEELREET S 2 #5)
L. VYTNVEHBES AT 4 Y P bRERESHEZER Lz, EE, YIaVv—VvaVyLItH
#RF PET & (BRH334% 38. 2cm. MKEh A AIREF 25.8cm) CTHET 5 &, RFETROLHEL 7T 2
aEE NEMADFEIZL BMEIZZFNZFN54.7% 55.9% £ %D, ZOERZDLTHTH 72,

£ 1 OPETRE I DWW TEHE S N7 M5 Szt 5 (NECR) 18 & EXACT HR+ D EBRE[6] 2 X 2 IR T
i 5 45 EF A% 60cm @ PET €& ("WBPET-60") Tid. HR+D# 10 fE DK NECR EASHARF CTE 5 2 &A%
b, FHHE L72EZEET NERR S — 7 & 2 5 RIRIREIL, EBORSEISTICT 2HIFRE (1
5kBq/ml Hif%) L BBLEHEVEER> TV, /2, TOEBCHREFARE (REBE) 21t
SELLEDORE, BEL7 T 7 ¥ a v, &K NECR 1 & Z OMBIFEE M ZELEZ 7uy PLAEDD
ZR3IRT Theabdl, BREIBMFEMHIRICHE > THML TV LAY, KA NECR EIXIZIHR
HAEFRICHFAI L THEML TWE, THIIREFHROM LI X > THREFRFHRSEHICHE T L0 L
Z2bhb, —/T, K NECREE 25 MFRIRESLHEL7 7 7 ¥ a VidF#AAHAEF I L TER
BEREZSEMLZWZ EFDDPL, THIE, SREIOEENFRE Y — )V FEFL 2wz, HENH
b OMEMREVEEAMHITFICREINIIS VWD EZEZ LN,

400
300 -
’3‘ — WBPET-20
F) - - - WBPET-40
z 200 —— WBPET-60
o —a— EXACT HR+
2
100
.". _\H""
0 10 20 30
activity (kBq/ml)

2. &5&H PET REDOMEEMETEE (NECR) DI#EK
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-#- sensitivity

9
8
7
o 6 r
® -#- scatter fraction
- 5
2 4 F A- maxmum NECR
=
=2 3} % activity at the
@ :
[ . maximu m NECR
o 1 R it 1 1

20 30 40 50 60
axial length [mm]

X 3. gk (Vrr7uy s 2R E-L Z0MBOMEGEl (BRt#F& 20.5cm % 1)

3. /NEVA PET EBADICH

BERNRE T v bR T AR EO/NFIIIHED . B4R &) I IT/DSIWE (BTEANERIHR
BFEX Tem) D PET & ("AniPET”) % 744 ¥ L7z, RS 2 — & 2 AEMN 2/ NEIWH PET B T
& % micro-PET P4 L HBLL TE 2 IZ/R L7,

<\ ] g
N < % (T T

S

(T T
(TPt O i
HHIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIII

4. /NEVWIH PET 2B DO T A 6l

2. /NEVH PET 2B OFIR/NF X — % (AniPET:3HE XI5, microPET P4:BEfF3E &)

AniPET microPET

P4

) LSO LSO

EE[mm] x B 45x4 10 x 1
R Eem] 8.9 26
BB RE[cm] 10.3 7.8
AAZ oy 6 42
g Jovo¥ 2 4
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ZDX)BPNERETIE, PMT OFBRICE o TIIRHB 70y 2 2 BICKREBET 2 LML,
microPET TidERE PMT 2 R T7 7 ANTELRE L TWAE, FRIZF L., BXEHBOKEVT S v k3%
Vv PS-PMT % G 1T, #ESEER PMT ICEHE L7oBASTEEIC 2 ), Yy FL—Ta Y ERRE
BICEDONDL EHFETE L, YU FL—FITIXLS0 AV, R A X vERACEFH LR T
—E /NS 1. 46mn A - 4.5mm B & L7z, NERBRIZEZHAPETHE LR L b D& IRE L7z, FFHifli
H77>bab LT, vOREBEL/AF 77 Mo (3.7cmg X6.8cm) & 7 v F & AEE LM
777 bhA (5.1lcm¢g X 10.8cm) D 2EETHELTo72

B 5IRT & 92, FHEL/NEH PET £ EIZKED S < . microPET P4 DlEAR[7] & HEL
T EHREGETONECREDKE EA> TS, v 7 RIEFERG SNLH M q BEDKSGE T,
microPETP4 DPERER L LB L TH 6 DO NER BAFTELZ L2 B, —FH, Fv b - T77 >
b 202xt L Tid NECR 2SEEFT B ISR 21823 5725, CThidkEe: 70 v Z BERICAG T > 7
HEBEOEMCIIBAEL LIEREEZ SNb, 22T, PS-PMT @ 256(=16x16) KD 7 /) — FHEIE,
221258, BEBOMAE 12070y by FRIBCTUET 2R EEATL L, RI50H
BWTRLZZEDICNER 2 REHICHETEAZ Ebh b, ZOBE,. BREFTI2—-VOHN
My L7z7ay by FRIBETRE IR, AR V—EY 7 ah, JET55207V—
TELRRET 5, €020, 70y MLy FEREIZ 12 25 48 12, FREHEEEEIZ 15 225 60
WHIMLTWwW5A, ThIZE-T, 78X LY FRIRRICBITA Y Y 7 VEHROBAEL LEBERT S
LB, INV—EYTILE BRI BLERBLILITED,

450

400

350 |
;":.T 300 AniPET (mouse)
L 250 AniPET (rat)

g 200 —=&— microPET P4 (mouse)
Z 150 —&— microPET P4 (rat)
100 AniPET 2x2 (rat)

50
o 1 fEL i e 1
0 20 40 60 80 100
activity (MBq)

5. /NEYYIA PET 3B DM izt Bk (NECR) D L&

DOI AR 2D 1 DDFFRIZ. 2D X ) RRIBADEEICB VTS ZEDHEOLHILZHT S L
IDYDTHBY, NEPHPETEE T 1 DOEF O A XIS W7D, T RESDEEEE
ByHrI e REEICRB, £2T, D0l ORBEBILSERRZD b —F VOEZRZEZ 56D
RIFHEITR - 77V FAICOWTEEL, BREM6ICELD/, ThEehbl, ESEZHETT
ETRE XM ET 505, ENITHEWEBRERRETE D BT 570, NECR O EIZFEIT LIk >TW5
ZENDbDB, —HT, NRRPBRREGZLIBFHRELHE 7T 7V a Vi3 15mBELETHI VA
fELTWwhRWIEns, DOI4BET =2 VEH 18m OBRBBRIIR YR EREEZ OIS,
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-
o

—&- sensitivity
- scatter fraction
A- maximum NECR

- activity at the
maximum NECR

relative ratio

S = N W & O O N ® ©

4 8 12 16 20 24 28
detector thickness [mm]

6. F—FIVEERE (DOI B&E) 2&LS¥7- L Z0MEOMGEl HRELSmoL E% 1)

4, O

KT DOI #Ries & N— A7 A ¥ Lz 5 R LB PET RE O EEREEOFE 2TV,
BAFDEE L B L THEW NECR AR CE 5 Z AL NI R o7z, 4T DOI Ritigs> Ia L —
5 [8] LMAEDLEFHICL D | BRE L FREEDRFRRL T AN F —SHRENHEERIRIZT RS
EWCDWTHFHFMIIRET LTV FETH 5o

SEXH

[1] Chatziioannou A.F.: PET scanners dedicated to molecular imaging of small animal models,
Molecular Imaging and Biology, 4, pp.47-63, 2002

[2] Kitamura K. et al.: Count rate analysis of PET scanner designs based on a GSO depth of
interaction detector with a large area PS-PMT, IEEE Trans. Nucl. Sci., 49, pp.2218 -2222, 2002
[3] Inadama N. et al.: Performance of a PET detector with a 256ch flat panel PS-PMT, Conf Rec
2002 IEEE NSS & MIC, M6-27, 2002

[4] JLAZER] @ PETEEY I 2 L — 712 X BEHEEREHEOMNT, P 13 £ - RIEAC PET R ER%E
S, 2002

[5] Daube-Witherspoon M.E. et al.: PET performance measurements using the NEMA NU 2-2001
standard, J. Nucl. Med., 43, pp.1398-1409, 2002

[6] Eriksson L. et el.: NEMA evaluation of the first and second generation of the Ecat Exact
and Ecat Exact HR Family of Scanners, IEEE Trans. Nucl. Sci., 49, pp.640-43, 2002

[7] Tai C. et al. : Performance evaluation of the microPET P4: a PET system dedicated to animal
imaging, Phys. Med. Biol., 46, pp.1845-62, 2001

(8] kS IZA  PETMHSFNEELZZE Lz y BRI I 2V —v a3 v, $ 2] MEAREHEEZ
TEHKEIE, PP2-15, 2002
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) YrFL—%

EHEET> HREE", ARG BT RER >
*HMALR TR S, **LBKE
RO AR, R AV F - I AR e AR

1. RUBIC

PETSEIL, ¥ F V-5 OREFERESEOMRA LR O ERLERN L %5, KE % #.0I2PET
EVFRAPRPEGH, EBRLY VF L= SR ORE, ZRILDODOFRBHMRAREFIFEIIMIC
EDOHLNT WD, ARTIE, KEACPETE BRI L THRAAR b 71 7%6d,510;:Ce AR/ > > F L
—% (LLTGS0:Ce) D4Ffe /A, RUEN L EREMIEE B8 IZAT o 2 AMBWIRMORET R IOV
T~ 5,

2. GSO:Ce MHFM L RHE

F1EPETHREER S Y FL - OBEMEZ B LD TH 5[1][2], BRICERLIRTWAHE
CRFTOMBZMA 2o BREKFRGET, CZEEF 3 7 5V A% — (Czochralski, [EEEF] L) &,
BRiEE 7Y v U<~ (Bridgman) HE%x KT, TORPLGD5 L 9 IZ6S0:Celd TR, BIEHD, #HXh
BEREZEOBEDO M =7 VT Y AIZEN, I ANF -0, (LFERREE. FEody—
HICHIBENTVALLOPETHY Y FL—5 L LTRAIN T A, —HTG6S0:Ceid, BIATOPETFIH T
IR E o T s, RIPETOEMEEILICE CHEFL I NLREI D L, K2 1X, GSOD
BELZOREHEERLIZODTH b, KO, TRTDFEOYUE L L CRF 722 EEREI Y
BEE BN, TTICHBRTRBEMAET L T 5650:CeTir, WL 22 DRENYEHEL L TR
MPBEMARIRDOR\NT O —F L EX %o

#£1 BERLHEELY VFL— 7 ORERR

vrFL—% Nal:Tl| BisGe;Oy, | Gd,;SiOs:Ce | Lu,SiOs:Ce §Lu,Gd,Si05:Cel Y,SiOs:Ce | Luy, Y,SiO5:Ce
(EW4) (BGO) (GSO) (LSO) (LGSO) (YSO) (LYSO)
T (g/em’) 3.67 7.13 6.71 7.4 7.2 4.45 6.0
HAERFERFHE fast | 230 300 30 - 60 41 43 50 45
(ns) slow 600
HEHS  fast | 100 7-10 18 40-75 40 20 40
(RXHE) slow 2
BAEWmE  fast | 415 480 430 420 420 420 420
Aem (nm)  slow 430
JEHTHE (atAem) || 1.85 2.15 1.85 1.82 - - -
W AR 5 ®L L L L L L
Al (°C) 651 1050 1950 2150 2100 2000 2100
HEREFRAE | BREE [BRE. CZEE|  Czik CZ: CZix CZ: CZi:

18




F# 2 GSO:CeHfEi Y v F L — ¥ O L & HEBI4] [5106]

i ! 3 S HEHE ()

BHDSows T DIFEIE | BABEMIBR TEVRST (400~600ns) ASHHHOHIONEET 5. |

BIEOENYEL EHDY) | BIEFEBELORAMEST TIZ10~20ns242 5.  (BGO, LSOIEAR W) B EH
CelfBE1.0 mol%Ll b TS Tk BB DBEBARET B, b AR
Cei k3
BN 2 HE | e85 L a0Ceh R £ M 51U, 7 R
RIF4T EWIRSTR O BEE. EHRHEIAMERT L 2.
BAT ISR BhRIiNG % Vv T ABERTPORBOGFEVSER L EESNS. |/
GSOIZZEHBP2 1/cOEFRTA00)EIC~NEZFHAMEET 5. B REMTE R

MERDONSRAM%

BIRBREOBRFEITE. [ (010) EAMBDOFRD2~3EOK X ] - M RHESE

3. TR GSO BiERDEK

PoWO, v Y F L —=F TiE, W O DAMPERMTAI LTV Y F LI BUEINRETES
[7][8]c % I TGSO:Cel2D\WTh, C& & &b IZH A& IRINT R 2475 720 N BAH
e LTz, OREPTERN L2V E, QCLMBAREBLIE, MELERLTEAL, @
IZDWTIRCS LM EEZ A LT, CICRATAMBEORBELHFEL 2o £ THEEALR
M iEMg®, Zi*'. Ta®Vo3EE L L7z, Tall oW TR OMBRDBEET A LML TE Y, &
i P COERDMBUIRIE T E 2\,

Mg. Zr. Ta DAFY) % #I01 L 72 GSO:Ce HAEADEBIZ T 2 7 O Institute of Solid State Physics (LA
T ISSP) TiTV, EARMPMIZOEZ 2K TOFR LA (MHIZ S2~S7 L FESMT) o HEERE LTiX
4N D Gdy03, 6N D SiO;, 4N D CeO, ZHV>, ¢ 50mm D Ir 521X %> TH ¢ 25mm D EFEH % N,
FHRDPH CZETER L, WITHDGS0 b, CeiBEIX0.5mol% s Lz, RIMT 244 & LT
2, FREPROTLEDOEME (4N) BELYWTH 5 MgO, ZrO,. Ta,0s # Ay, R L LTIt GSO B
FERTP O GAdIEHEIZxT LT 100~1000ppm & %2 5 X 9 IZFEE LIRBERHIINR 72 BB D 72812 Ce 0.5
mol% D & % AN LMD AKEY) % 7500 L 72 VW EHE GSO:Ce b ISSP THE L7z (S1 £ FEFHT) - 55
N7-BHEESD S 10x10x10mm, 2 HEEOY ¥ ZVERRL, YU FL— ¥ M2 E8EEERD
HI%E %17 o720 BHILALELE GSO:Ce (Comparison Sample & F/R) & DML ED 1T 72,

B 1 IZH B L 72N GSO:Ce BiAldA Ty b (K& &4 ¢25%60mm) %/RT, WiFhod
GSO:Ce b AEBMEMNEL | KD GSO:Ce LMk EAEZEHOHEIERTH o7z, HBONI-KHIES
ICP BESIETHN LIZAMPBEDOREERIIIRT, RIS, Mg, Zr PHWITHERFICA
N5 <. TaRfMPIEIAD IS W EADR 5,

MgiRINGSO:Ce H.i% & TaiR NGSO:Ce B i & ZriINGSO:Ce B &
M1 B LAMYEI GSO:Ce Hikh &
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£ 3 BHL72% GSO:Ce B OAHYy i EE

NO. Sample name Impurity Concentration ofthe impurities

S1 GSO:Ce - -

S2 GSO:CeMg-L Mg 0.008 mol%
S3 GSO:Ce,Mg-H Mg 0.031 mol%
S4 GSO:Ce,Ta-L Ta 0.0002 mol%
S5 GSO0:Ce,Ta-H Ta 0.0008 mol%
S6 GSO0:Ce,Zr-L Zr 0.013 mol%
S7 GSO:Ce,Zr-H Zr 0.018 mol%

3. REMEM GO DY > L— 245
(1) BRE=ME
FYINVFIOAT—F (TDS5104) %M L T& GSO:Ce DENLBMEMBE E L. B/ _Fi:
T4y T4 TICE ) REEREEN L, B2 B GSO:Ce (S1) DEEEFEMBEL 15 L TR
o EH L BB ERE OB 5 (fast decay constant : 1) 61 ns & UV 5455 (slow decay constant
12) 730 ns A%, ERBMB LB B LTWADIFHRATE S, B5N72%K GS0:Ce DEVEFER., &
VEREH., FROOXER (/12) . Y EDEE (rsetime :w) 2K 47T,

1 T T —

S1; GSO:Ce - Data |

-~ Fit

Intensity(a.u.)
o
=

m
&

B4 B , . . s .
-200 0 200 400 600 800 1000

Time(ns)
B2 GSO:Ce (S1) DEIERFERA

F4 £ GSO:Ce DRER. XEMW., L L1 ERH

Sample 11/12 11 /12 (%) 1r (ns)
S1 61/730 83/17 8.6
S2 66 /990 79/21 11.2
S3 62/740 77123 11.4
S4 7171060 77/23 13.2
S5 64 /790 76/24 13.2
S6 71/1300 74126 12.8
S7 61/1170 70/30 10.8
Comparison Sample 71/1010 76 /24 12.6
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GSO DHEFHIERFMIL Ce IREEICE o TEILL ., Ce BEIRIMERMEICL o TET 720, B5N1
mEABRERMOZLOETMEY Y TVORPMNEDEVICLZ2HELEZONS, L72d5> T,
KPR & 5 BEHRERBOBEELELIILEVWEF X 5,

(2) #¥XHAD

662keV DA ¥ THEITH T 5 K GSO:Ce DHEMH I M HE L 72D D% K 3 1R A % 700
L7z GSO:Ce 1Z\V: 31 b #EHE GSO:Ce (S1) ICHBL THWEHIEH I ZR L. AHPHRM L 50E
PR CE %, —H@TRLZZHMYALEE GSO OH M IS &, S EOAMPRML 72 GSO
VTR BEL, PHMRNMORE L ERTIT 572035 %DOFMLRFAVPLETH 5,

7@

Relative Light Output (a.u.)

Sample No.

3 FHYERIN GSO:Ce D ENH S

(3) XEBFE
412, £GSO:CeN'10 mmiZ BV} 5 KB BE % 7R T . FEHEGSO:Ce (S1) B & U'H M ALELEGSO:Ce
(comparison sample) D27 7 (STD) IR NER SRR L7z EAMBIRICSO:CeD 7 7 7121
SIDERIBEHE L7, K25, AEWOFRMIZ LV . BHHEREA40 nmfHEDZEEFE B X 17400 nm
FHEDOBNR D RIENYH D Z L5505,

Wavelengh (nm)

4 £GSO:CeDIEBAXK

21

Wavelengh (nm)

100 T — 100
s1:Gsoige (STD) (A) |
80 | ~_ 80 | =
é comparison Sample e\3 ]
3 60 | 3 60 | S2 ]
g 8 |
= =
5 b emission spectrum of GSO:Ce | % 4a0r \ S 1
o e S3 1
= 20} — 1 F 20t ]
0 —t 0
100 100
(B) ©)
80 80 |
g oof 8554 s 60 = i
i=1
g = : e
E M > S g 40 \
E f g s %
& 20t [ : = 20t
0 1 L —1 0 _J " 1 s
400 500 600 700 800 400 500 600 700 800



5. 612, £GSO:CeDEFE440 nmDEBEB L UORIUHEEL B L TRT, —fIcy v F
L= 3RGERICH L TCERLRZIZE, BRPURSEWIZEIFE LW, ZriRNGSO:Ce THZE i E
PRONPRFTE 5,

U US——— S (2
84r (1)  At440nm gt
- |
o - .
i 1 m 1 29
E i St
g
L ‘, al
S 2 3 & S5 6 ST 406 408 410 412 414
Sample No. Cutoff Wavelength(nm)
5 &GSO:CeDEFE440 nmlZ BT 5 FB/E 6 &GSO:CeDW Ik E
4. &

GSO:CelifEd v v F L — 2 DYHFEX HWIZ, TP E L TMg, Ta, ZrxE IS L 72GSO:Ce
REL. ZOFE 21T o720 £ ORR, OELBERMSEE 2 ELIR S Wb o7 @MW
INGSO:CeDH M JIIAFHEGSO:CelZ R TR WME % /R L7225, H LB EGSO:Cell LR TEWET
H o720 QZriFMGSO:CeDHFE BT ICHE LUBENR L NIz,

A&, Zoiinz £ & L2 AMYNA IO 30 % 85T 24TV GSO:Ce DM REM L 205 & & b 12, #
T MEOBTFRERET L. RERPETICRE LY v F L — S B ORELED S,

SEXRR

(1] /MKRIEB, HST#R, 20, 2 (1994) 41.

2] ARE#EZAM, B LT 7 =V L R— 28 (1997) 25
[3] H. Ishibashi et al., I[EEE Trans. Nucl. Sci., NS-45 (1998) 518.
[4] M.Tanaka et al., Nucl. Instr. and Meth., A404 (1998) 283.

[5]1 M. Ishii et al., SPIE, 2305 (1994) 68.

[6] H. Suzuki, Nucl. Instr. and Meth., A346 (1994) 510.

[7]1 M. Kobayashi et al., Nucl. Instr. and Meth., A399 (1997) 261.
[8] M. Kobayashi et al., Nucl.Instr.and Meth., A486 (2002) 170.
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(4-1) DOI #RHHERDIRIE

MEET L, HILFBHED, MEHE? | BEESY S, TERAEY 9, ITHERS | EHEH Y
VREERT - REWHEE, 2 TEKRE - BER, 9 TERE - ARAENEH

1-1. FUSHIC

EREE - SRR - BEEE L EI T 5 KU PET B BRARB OB O —0 A%, RIBBFH Ty HiAT
HEEHEZREILANEBEZRSAAZ D72 3 RILTHRIBTE 5 DOI #Hi%F (depth of interaction)
Thb, BORELELIZOINSIVERETEEYL, RRRICEREDRL-DICE0OFELETF M
B T5L, g V7 AOHFRLTHESE R LEZROL{LEFIZ I, D0l BFHREB L
ETENDHEINSLIZT TR, BRBF LIRS V7RIS LTAL ENBD) ¥ 7R %/h
ELTHIENTEDL, TNEREESFDOMEDETIZORI S,

ERELEREEY L DIERTEL LWV PET A ARFE - TV ABE* R ARICENT -0, B
FEHH: A T DO MIHEFDRBEIIT b TV b, RAD TNV —THHMBDHET, +HLRELFL 4
Bao D0l EHMEBEONLIMBSFERB LA [1,2], 2O 4EDOI MEZFHI, HRBOREIKE, #%
MWHEERBEZLHFTE, HAGDEITL > THEI KD S, LT, 2D 4 BRI RO A %
MELISRARCROED S 3BT ) R NT A — Y RGO EEITET 57201247572 4 B2 DOI
W 25045 S ECT & B b L 72 BC% T O EBERFZE. 4 B DOI MBS OFBILER., SaiH L { R
AR PET 3B I3 42 F €D 256 channel flat panel position sensitive photomultiplier
tube (256ch FP-PMT) DERfER TOMREFMERZRT [3-5]. BEXMMIIKBOEICT LY S,

1-2. 4 EEDOI MHBFDHHEA

Fig.1-(a) |2 4 B¢ DOl M ZBF DB Z R To K& X 2.9X2.9X7. 5mm® @ Gd,Si0s:Ce (GSO) #&&h 2X2
BRI 4 RBICEALTONTEEEZ LTV 5, y MPMHEMERZEZI LIZE&PL Y FL—2ay
XA SN, REMOHIA T2 ARBHES L@ > TEHRIZEY) 1 RBFERIOEENICES
LTWARERIRLEFHMEE (position sensitive photomultiplier tube, PS-PMT) ~ A&t
5.l RERRDET 4 EH~DAGTEESIHEMEHZEI LIoEESEVWERTIIERE 25720,
REDHIHEMARALEI LIERICEAFTOODE LS, o T, ABHOXEOKERDEVERT
PS-PMT B HE S DELEER R %XIZ L7 positioning imagemap # FHE L. HrL WA X Mol
TESDELEEREEDOmp LONEEZHRATAZ L TINY OREFEREHETHIENTE
% Map i3, PS-PMT IZASHT 2 RFBAD RV LI X RS ED0—o DR ETFICHY
THHEEILAY b D, 4K DI HZRTIX, map LOFKRBEROELR DICL 2K DEY %
RS 570,600 Ce iREERRH LIREFEDLLZ L E2FIA L, 2 FEEHD GO #&H* ATkl
% LTH S map 1ES, 1, 3ERHEIZ Ce iR 1.5mol% GSO #55L. 2, 4 BRBHIZ0. 5mol%0)_GSO$§
mEHWAS, MERLITEEDEVEZ KT zero crossing time distribution TFig.1-(b)D X 5 iI2FH
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Table.1 MRI I TCHT—F 77 7 FED/zDICHW Y Y FL— s DREFHES A X

Nal(T1)-Al | Nal(T)-Cu CsI(TI) BGO GSO LGSO LSO

Dimension
(mm) Tpx6 Tdx6 66x6 4x6x7 4%6 x9 3x3x6 4x4x6
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[1]1 Y. Shao, et al. JEEE Trans. Nucl. Sci., vol. 44, no.3, pp. 1167-1171, 1997
[2] J. F. Schneck, Med. Phys. vol. 23, no.6 pp. 815-850, 1996

[3] H. Murayama, et al. JEEE Trans. Nucl. Sci., vol. 45, pp.1152-1157, 1998.
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WF—=ARY PV RS IIRT. EHRHFREELER2IIRT.

1000 —

800
e 600 =
3 .
© 40
200 -;
- SN :
o Wiy ser :--h.,d.x
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800
Light Output Light Output
ERER Y3alb—YaliER
X5 Kt PET ARHEBOIRIINLF—ARZ b
%2 4BEDOIMtZ: (XEETIV) OiEHIFIAER
Stage 1,3(1.5mol%) Stage 2,4(0.5mol%) Total
mEE (%) 8.6 111 10.1

ERHPEARISHRT 10.1%E %), R—ZAEFNVITHRSE LH 5 BBERMEL LoTWVAS.
2RIEX Yy TIBVWT, E7FAIDPHEICTHL TCVWEILPERTHLEEZLNE., EHIC
IANF—ARYT PVHR—ZAEFTNVIZHNR, BATF—VDOE— I MNEBEFESTVTWVAE I Ebh
. EBRER, YIalb—YaVEREDICAKOEMERLTVA.

3. RHBRZSEMEN DM

BRHEBNTOI Y 7P VEELIC X VREEIOHEERAITEI 256120V TER L. AT 3EK
DOl #eigs 7Oy 2 2 BET L. YU FL— 3 VEERESIRESET A X0.38X%X0.38X1.00cm ® GSO
KT 12ME, 2X2EEHNIC3BRER-SZBRIBELX L TBY), ThETNO2X2DFRKEFIEEES X
I PS-PMT D4 OF v Y RANVHEFIESN T Y F L= a VR EERL TV, BREOETIKE
FEEHET, BHREKRIA A VB THS, BT S PET /IR TIE, BHEEFTT v 7% 8X8 DEC
FIRICIE 7z D2 tgitigF1 =y P &T5. IEFET (K& OBFIE LTI 16X16X3 L5,
3.1 DOl ¥RH2RA y IRAEL C B EERMBEDEE R E

VTP HELC X ABRBEOHEEROREI N FE LT, | DOREERETE vy JNTRI 2354
&, BEOBMHIERTO Y 7Ilblzo TRIZHENH S, BEARDI M7 O v 7 A THREEOHE
ERPRI S E, SHEEERICE > TRELZRTFIX, BFEHIO2LBVDHLFE—7T0y 7%
T 5720, P ~NEFEETIEHNEFREL->TLEY). ZOLOERMICHEER L EROME
FEREICHRIT A EIITE 2. —F, HEOKRKE 7Ty 7 1CE > THEERASEZ 254611,
Ripbiltigs7 0y 7 TRI o THEERAICI VBELLEFR, ghfhstic L7772y 7AD
PMT ICDAFEET 5720, TNOLOFEEAMMICRETCENE, LOREER7TO Y 7 TRAOICHEE
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AR o2 R TEAREEISHL. I TR, FYr Uy ANVITLICHLIEEFUENTES
BEYBEL, HETO Y 7 ICELHELIIBVT, HHES»ORNOHEERANEBE*RETSH
BEIZOWTHNS, 22T, BEMIRD 4 o0 EERE L.
O B LEEIZX 543 (Weighted average)
Ty 7 BOHRNEEFPLENETNDINELHEL, EHLICENLDONE L HNFESF»LEL
BEHEEYT) Lo THERHNBEL#ET 5.
@ mAH S %ZESFE Maximum signal)
BT Oy 7 T ICHABEFORMERD, BRREHL ko770 y 7 I2BIT 5 HEEHEE
HANEZRAT 5.
@ 2FBICKE VW % &S5 (Second maximum signal)
BESRTOy 2 ZLICHNESOBRMZRD, 2 FHICAKE 2B o277y 2285
HEME/ERAMNELYRATA. Bon/EBEFN1 205481, ZOHNERATA.
@ y MASTHEIE VG RAE %3541 (D0I position select)
QLRDHFEDEFNFNIIN LT, HESNERMBLHEL, L)y BAFEIEVES
NELZBIRL-FEEZRATS. 22005EPRALESOERMVELH#E L-HEI1CE, 2FBIC
KEVWHT %855 (Second Maximum signal) #RHT A2 L &§ 5.

3.2 4 DDHFEDHEBFKER

gL =y PTRIESNEAXRY MIXHLT, BB L 4 BEOFETCHNERINEITo7-.
REDFHliE LT, BADGEIIT o7 RFHDRERE (error rate) 12X % b DI, HEID
MEERME (Bf8) LHEME L OKFEHMOEREY H:. 40I%, ¥y HROAGEZREBZFICTL
TEEILGZ TS0, KEAMDLEBEY) B EDEFLRPLOTAEE LTEHETES. 2B,
COBEIITEAETO Y 7 IZ X 2 ERMVEHHOBRELE T TN,

%3 HHEERNEH#EREE (8 X871 v 7). Total ; 345, 830counts

Error distance (mm)
Method Error rate
Average Syd:
Weighted average 3.56 3.93 47.88%
Maximum signal 4.12 5.35 35.19%
Second maximum signal 2.90 3:50 28.67%
DOI position select 2.85 3.40 28.49%

WHEERELE 3 IIRT. BEFRIIELEE (Weighted average) DA 47.93%& 20, RS
(Maximum signal ) D354 35.27%, 2% HHJI (Second maximum signal) D34 28.89%, ¥ #R AL
WS AL E % A 51 (DOI position select) D4, 28.49%THh A Z LTSN, 7z,
KFAEEBEOTL, AN, JOEE, 2 FEHT, DOI position select DINEIZ/NINE L %25
EFRE .

Kz, MHEERD 2 BRI o7 @A 7~ M LT, RAOOHBEEA»SHB O NESE (Ist
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interaction signal) Z##hiZ, 2 M B OMEEHA»SE 57215518 (2nd interaction signal) % #
BicE) 7Oy PLADOERG6ITIRT. RICBWT, #1045 BEOKD S EIZH B EHFEVI LIS
bhb., Thid, ROOHEERL) Q2MBICRI >7-HEERADIZS 2, BEEIKE( SN
Y RDRENIEERLTVAS, JHRIZL) 200ESEIEL NS, MEWEOH B L
BRI o -HEERICR AT Y MBS LIZR ), ZThit Second maximum signal (2 FH
WCKEWVWHET) 2BEFVPLDVELWHENTEALZLEXRLTWA,

DLEX Y, B L742DFHENH B, Second maximumsignal 2 FBICKEWHTD) 12X 5 HE
ASEREE 28.67%, KFRZEHBEDT 2. 90mm & 72 V), DOI position select |2 & B HED, RER
28.49%, KFEEFHOFE 2. 85m L 20, MENFREICRN Ebh ol

1200

1000 .

©
=3
=3

600

2nd nteraction signal

ok T
0 200 400 600 800 1000 1200
1st interaction sunal

K6 2RIOHEEERDTRNF—54
. 1 MEOMEfEHOZ A VF—, fitdh . 2B EOMHEEHOZ RV —

3.3 4 D0l REEERICHT B IaL—a>

4B DOl MREEF I =y MW T ARSI 2L —YarvdiTorz. EARMLZ DOl I 2L —
YarvoRNI3EDIRHBFERUTH S5, WERNCBITLBREL VI 2 V—V 3 VITlAR
ATWSG., FEELTE, 7, R7TIRTERF—ZIIFLT, 220087 AR/ _FHIC
N T4 9 T4 7Lk RIBEONZ2O00H T AN, FhEN 2 20IIOBERIIx L TR
CUEIEERD, TOEGIEIVTHRIMEBTAVTERY) EREIEDL L) T, K8IZZ
D4BREEDI RERY I ab—2a vy THON2RT~y 72T, 72, £3I12 DOl #EXT
SI2BOBERERT. SEORETIEQZ70AI LIV DT I TOENE-E) LTWnAEI L
o, FRERORGEBEDINRNZ LrE41E, 0.8712%, 0.4896%& FEH 2472 L, DOI DHEER
EOFBEIVRVWEEZOND.

4. &b
KFEVI2V-FELRIIHILSE, 7z, MBEBFNZERELICHLTED L) 2EFUE LT
ORI POV TIART. BEO L WERARSTRETHIIL, 4D 7477 5 TEHEEL
MVERFPTETHLEIEN VI —2a IZX)FHIENT. PS-PMT OF v » R IVEFHHIL
IS T X BZREOBAI, RHESFNEELICEI ) 2200F 15724 70y 2 5 HMAFELBE,
WA OBHAVNENWEDT O v 7 % BIRT HHEICLY, BEOBWMERNITESLZ LT
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Y (A

& 7

£ b
00 1000 1500 7/’ l \K 3000 300
0.8712% {’52;}{'{ 0.48%6%

ForsuxXEnBEEFHE 714 v 7147 M8 20 ~v 7 (K : Stage-1,3, & :

Stage-2,4)

K4 EHROBRER

Stage 1,3(1.5mol%) Stage 2,4(0.5mol%) Total

MEE (%) 15. 06 15.44 15. 29

ok

8

H. Murayama et al. ” Depth encoding multiclystal detectors for PET” IEEE, Trans. Nuclear
Science, Vol.45, No.3, 1152-1157 1998

H. Murayama, H. Ishibashi, H. Uchida, T. Omura, and T. Yamashita, “Design of a depth of
interaction detector with PS-PMT for PET.” IEEE Trans. Nucl. Sci. Vol.47 1045-1050 2000
IIHEE, i “KH#AR PET A DOI M BFDRRET D=0 DFtERK I I 2L -2 3 7 | HEABES
SRR, FINESWE, p.582 (2001,10, &R)

H. Haneishi et al, ” Computer simulation for design of depth encoding multicrystal detector
for PET, ” IEEE ’ 99 Medical Imaging Conference, Conference record (1999)

mA, A, =%, ¥, Medical Imaging Technology, Vol. 18, No. 4, pp.561-562 (2000)
Ta, \A, i, %80 b B AEFWHEFEZFMARS, pp. 300-303 (HxL, 2000.9.30)
IIHBE, TAFE, MEEF, HFUFHE "SFEEC I 2 —Ya VEHVWCAERBEPET
T4 77 5 O (11)” BAREF WS4 (JSMP2001), EE%, pp. 206-209(2001. 9. 29,
KBR) KEERE, IUE B, WaE FE, L FiE ARES, 8 F#E, b £/ PET
MRHEBNEGELZZR L y MR I 2 b—2 3 v, E21 M HARHEZ LSS KEWEE,
pp. 495-497 (2002. 7)

TEFHH, EEaE, WHBE, MEEF, MILFEE, LERE, MEEE, tER©  Xit
PET (5) :DOIMRHBIIBIIANVBEELY I 2L —Y 3y, & 42 NAABESS
fox, HEE £39%F3F, p. 399 (2002. 11.6, HF)
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(8) PET #ZHidR{ESAIE M P&

BN
SR b= ABGRAR R

1. LI

HIRE - BREE - BEHEESEE S ok 3D PET REORRICET. KRHEHE S0 B
D EIT-o TV b, BRHBRIEZ, 4BDGSOT VS (ZUARFNVILAY M AX:29%x29%x75
mm) & 16x 16 XNVF T/ — F¥ 4 7OHERNERHELETHEE (256ch Flat Panel PS-PMT)
OB S NS DO RIEBBEVRIFFM SN TE ), YATF ALK T 120 RIUBPEHINEPEL
oTWh, UTIZ, YA 7 A2KORMHEFUERBOBE L TOREBABROBMEIIOWVTH

g5, 7. RHEBIZEHT S Flat Panel PS'PMT #7 / — FHAFRH—E 2 BT 572012,

7 —FEBICAFL VEBETE S ASICHERICOVWTHHEBEZEDOTWALDT, FOBEIZOWVTDH

BEYT 5o

2. RHEBESLIZMEE

Total 120 pcs Total 120 pcs Total 24 pcs
Detector Unit Position Analyzer Bank OR
g Unit 1-1 Unit 1-1
g[ Unit 1-2 Unit 1-2
Unit 1-3 Unit 1-3 | Bank1 T4 sPY
Total 24 banks
g Unit 1-4 Unit 1-4
g Unit 1-5 Unit 1-5

| Detector Contrl IF l

PC104

Timing Generator

To SPU

To MCU

Fig. 1 XHAC PET #2835 55058 b B & R B X

Fig.1 2V AT LAZKRORMBFEFUREBOBR L R T, MiLeFL=v ML, 48 GSO 7L A4
& 256ch Flat Panel PS-PMT %*5 %2 5 DOL it & £ ORI S OB AEF 2 HEIEBRUIERL T
BREOEFUERBICE VT 70y by FEBIOEHEINSE, 702 by FEKIZ, B85
HEIEEER R 256ch N7/ — FHAORMNBEED OO 4HNESIIERTAIARI LEBR NS
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75, PS-PMT D7 / — FHOAH—MEMHIETE 4 BB % 450 L 72 ASIC [l % ¥ % F & CHRE
PHEDTWVE, BRE#RLI= Y F2LDORNESIX. 2=y MEIZHIET 5 Position Analyzer (PA)
BBICEON, y BASFOYA I V7RI, ZUARZ VLT AV MR, TR VF—FRILE AT
bhd, yBASHDE LIV THRBIZZI AR5 v THRERHAL, CFD TH A Iy FiRI&h
1ot YATFALROEERAZ QY ZICEB L7 L — LR (256 nsec) WTEM Z Vi sh 5,
FOBERY 7 OB FEREIL 2 nsec TH S, REEFL= v P4V DT YRS VLT XY MU 10248
Thb, CORFIZ, BELMBEEL YV FL—FOELBEERBOEVERETAZ LICL D H#
T2, SNLFAIVIITF—IRFIYRINVTFLAF—%iX, X7y 7071 —4
RS ICFEI L T, Bank OR[E&IZ3% SN 5, Bank OREERTIX, AEAmICHEA S BOKRE S
—9 MIHET 2 PARIB»SDEE®SIIT. NV I2ERLLTEFEDOR, VY TLF—FIIE
BEN, FRSHERBICEYHEENE, YATAEKE LT, 24 oY 2G5 FEEEHEE
BICELNBZ LIl D, N I7EFELTIEDLHEE, 1 7V —2BRRIC 22U EOEEKER
o 12GAL. BRIEMN ST ONT LI OOEEEIRENDL L H %k >TWwb, 72, Bank OR [O
B, ZVAINVET A NBDY Y TNVHTI Y PDECA NS FTARAE) 28 FETDH 5,
Fig. 2-1 12 PA % D4Rk % . Fig. 2-2 12 Bank OR RO E T LB 5,

Fig. 2-1 Position Analyzer [EIF&H#%
71) A FIVHA EONEBEER CHELRERE 5
16 x 16 Array x 4 layer = 1024 Crystals / Unit
IANVF— 427 . 350 keV — 650 keV / Crystal

WefE & 73 REE . 2 nsec.

YA LAY T Tbit (2 nsec. / 256 nsec. 7 b — L JEHH)
aHER . 400 keps / Unit LAk

E 57 HEM 250 nsec.
7= Wk V)T VELRE

16 bit / 256 nsec. 7L — A x 2 line

Fig. 2-2 Bank OR [mE&H %

Ny 7 EFER e A s 1=y POMBHEFTEZOR
& H#BE 256 nsec.
BRI & ER
YUTNVAY Y M . Single Count Histogram / Crystal
7— & Wk V) T IVEREE
16 bit / 256 nsec. 7 L — A JH#] x 2 line
HHES . Time Stamp 7 bit

Crystal Address 10 bit (X: 4 bit, Y: 4 bit, Z: 2bit)
Unit Address 3 bit (in Bank)
Valid Flag 1 bit
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ERUBOBEBREI A IV IIEVATFLEERTCRALTLZINIER S 2V /2%, Timing
Generator MERIZL o THEAIZ Oy JEFEREIE, ETOREIFOEICHEL TV 5, PA EHIEK
i, RBBOZ VANV ERNT H720DINVy 77 v 75 —7) (Position Map LUT), 7 X%
VEBIZIANVE—RHETH720DVy 77 v 77 —7) (Energy Map LUT) BEEINTED,
T, REBBCRELEE S I VRO A IV BREARAET 2BESF V0L, 2V FF
ABE, MIBEEDST VP —ICRBINZRETH IROOFENITEELR £ 912, FRESFEBIE
Detector Control IF [H]}&% /L T PC104 (:(K— FPC) L EHFEINTBYH ., NE» o5& THORIZEHR
EREHIITAAHBERE 2oTwh,

3. R}/ = v MEE —ASIC EIER—

Output Amplifier

First Variable Gain A E 8 PA

Amplifier Amplifier

Output Amplifier

Anode 1 D—D—% Clamp
Amplifier B ﬁg PB
l/ gain_1 :‘>_

First Variable Gain

© 0w
Summing Matrix

Output Amplifier

< 'E 8 PC

Amplifier  Amplifier Clamp

Amplifier ~AN— A Output Amplifier
Anode 64 N L AWW— B D
b gain_64 LAW— D
E Sum Amplifier ]
| Attenuator| Gain_1 D/A |p»gain_l
*attenuator_select Gain_64 D/A | gain 64
Output 4 et
x Amplifier Serial Data anode.selec
E Output ENG Interface attenuator_selec
| B | Amplifier ﬁ%
| .
2 s=—8ow

anode_se}ectf Data Clock CS

Fig. 3 Flat Panel PS-PMT 70> b ¥ FASICHEK 7 v v 71K

Flat Panel PS-PMT OMER OV EDE LT, BEL=7 4+ — I 74 OFRE—UAFH %, PMT H
MEOEEHICE->TRT / — FEELXH—ICHz 5 I LI3#EL <. Fi2. PMT FEE TIREIK
K EBEMICH L, FEIDOHREICBNT, COMEBEZRRT H7:012, BMREHT = — VEHC
SVELMBEETLIOTIEZL, BETOERF = — Y RP4EOT /) — FERAZBILICH) H L
THPEL . PMT FATOREAY—ZMIELRIC, 4 MFESICERLELEETSZ EIZLY,
B TOMBRNOEXEITNS Z L 2 HE L7,

LA L7%%55, Flat Panel PS-PMT O&EL=7 + — I 57 4 2 QKR CTELICHIET 5 72121,
BT/ —FBIHEFA V7 v T2, EORY—HUERBET LI ENREDHETDH S, O
BE»LEZ T, RtSEL=y NRNOFERLEBT L0121, HED ASICIL (1 Fv k) »°
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WETH 5, Fig. 3 I Flat Panel PS-PMT Fi7u > b ¥ F ASIC EIEO 7O v 7 %IRRT,
PS-PMT &7/ — FEAR, FIRT v 7 TRREBEIN, WESA YT FT7/— FBEOHRS
A¥)— %A% L7-%. Summing Matrix BIE% /it L CEEEHAO 4 mFHDICERI N, Z8HE
FLLTHAEND, /2. PMT ERTOXILA Y I X AESBESLEHR D720, 7507
TY7RENVALELFEEL Iy PTAAEIEPAMEN TG, Z0Mt, ¥4 IV FRERTZ %
VE-—BEHOERRBMEN., A VRAED-OONEA V¥ —T7 24 AR IMEI LT 5,
Fig. 4 CHREREIEDONTWBLASICOF v LA 77 M %RT, Fv 7, CMOS 72t AD
46x3.7Tmm Y4 ANFEEINTWES, HL, ZDASICOANEEHII64F ¥V FNTHDH7-0,
256¢ch Flat Panel PS-PMT Tid, ®HFHZDV 4 F v TE2FERTEHI LIk 5,

Fig. 4 79 Y FASICOF v 7FLA4T7Y X

4, ¥¢B

KA PET B H2HE 5B E R O EEB K & Z 0 RIEARRIC OV THRE L7z, REZFEEIZ, PA
B, Bank OR BB K% ORLEEE»OER SN S, BIE, |G LIARICEDE, BIEOFEH
RETEEDTBY, T TIC—MEBIAEEN TS, BEOHBETIZ, BRILBI=y MEIZHRE
HEFTUERKEEFVOLOAEL TUELTIBR L 2oTWnE, T, FEAMICIEA 5 HORK
HEL= v P RLDOBERXVEDONVIFRLELTEFLO TS, YATALLTELZ A5
LR 57201213, PMTHAZ5E L TESRET A Z L2, RiigF1= v MEICFEREHE
B LORFLRTRERL 2w ERDbNE, Z0ft, BEDZ ) AZ VHEFIARTIE, ¥3
L—¥a vIi2 X W BREEHEAMT ATV B 5 #0D First Interaction Point DMRIIIATEETH 5,
Ltk TTEERBRY TN O RED O DHEFRDEBIMEEITHIE L 2D, EMEIREORFTRIEICED »
PAEFETHL, $72. ARFEDORTWE 7Y b FEBKERD ASIC Ok UEE b ¢
TRIFLTUITS FETH %,
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1. BUBHIC

BAERBTORMMAPETCRI A LAY FHAIC X ) FEFEHE
4 IVIEEETFUICRE L CRBERHEZITo TV /znilxf LT,
HEECHEKT 5 2 LR - ONEETFRBERIIEMNS 548 FPCA Fx AV /-£RLIEL Tw
5o SEBIX—ITORMEISFOMBEETEZIT) B ZRIEL. —xOMAEEETIddH 5 PR,

(9) {532 —RImFEt EE 1%

AR b2y AR AR RS

HAEF]

4= =

1770

PER D Rl R EH R [E] BE A%
ZDHRTIEMER

AL, BB EERTILETINIRATAIICRHIBTE AR TRE 2 ED 7,

2. [EFAIEAR

1R ERBEo 7Oy 7RERT, SEEORIBRERI VERINL, H4DEROKE SV
ME 70V A FEBICKE S, BEOT T I v 7ITEME N5, ¥FTT7Iv 73 21 Ay b
THLOTHEEHERT I L TEFHPETETCORBBHRICEFDOE IHRTETH S,

%!%%I%E% Hmmes| BB |mmst %"Ef%‘%% Msior Clock
[FIEF B8 = 2%
YT ILT—4 YT ILT—A
ﬁﬁ‘”‘@%ﬂ l l R T EIBE %Og-lgration ;E%%ygg
i Gl FELRER
%Jéglﬁxratlon ﬂil_‘ﬂ_’l%ﬁﬁ - (3%
Yy
U;f.l;ﬁ: “T—aui SCSI-I/F

B1. ey ARAERIRERESO 7T Y 7
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2-1. %) 4 T EIRREB

B BB ERRE OH I, MBEHA TH B 7 L — 4 %RT Major Clock & Z#h % 16 5%+ 5
)7 VEEREZ Ty 7 &7 5 Minor Clock, S ST — % RUT FLATFT =¥ D 4T ) 7 ViR
ETHb, IROVEIBKBTIIZOREFE2LOEF2ZE L. FARERAEERE~NHENR T
Oy 7EICRVSTTHNIEZT 5, SREBZEOHNIIMEZEREEICL ) AF 2 —DFEILEITS
Ny, Z0FFTCRABRERHEOBRBCRIELLTCLE ) ADTAF2-DPUEICRL, Th
BNSULVF—FICERLBICEED 78y ZICAPILT—HES v F L, k@70 y 2 TEDIS
FGUNF—3 2B v FLIEDL VY TVF— Y CERLETEWIFETITIZ L E L,

B2 ICARIEHNEHEL T 5 ERERE R T, IREEROZZDICIRDOERT AN 7 2 0HET
Bo IMTFAZ2-RICBVITIAALT—222uy 7245 IRUES21., ¥—% 54
YDARD ] RHNEARNT B, THICXDERK64 N ZHRICBWTRA L AN Y 7 OREEESR
HELXTHEL L7,

geon

2. #1455 mEEEREEAR

2-2.Configuration &SR

& 1) 530 BB B X O FIREF S E [ B T PERIC FPGA 24 L 2 DM 24T ) 45, £ 5 FPGA
XY 27 LEEEFIC Configuration Z TALENDH ), FD7-ODFEARAS Configuration EEIFTH
5o WRMEZHERT A7:0ICIEIRY) 7RI RRER A ERBEFOERMELEL THZ0F
FU—FFLIENTELIENLET L, ARMEETIX Broadcast Configuration &\ 9 FR % HRH
THIELTIDORAREZEBL TV,
FNHPCHLEEROHMHEETEELETLEHIICDIOKR—-M2HELTH S, LELEIKE
FAE—TNVLAVRBROBERRZE=F—FTHLEo7L )R LRIDOR-FEALTITH
wEHTEL,
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3. Configuration [AIEREZRIEAR

2-3. H@B7 Oy 7 REDEER

HE7 Oy 7 RERBIRTIIRHEIERICEGZ 5NAE L Major Clock 27D . 7 L — ARk OV
A & 16 %R L7z Minor Clock ZEM L 7 AF 2 — LB D= OFSF EBHR~NENT 5, ZOHHIE
WK 64 237 ZRERIIHIE T B 728 16 R & HFHIZH D,

T, AL LTURD FUEREZEELCHRAINIZY Y INVARY PV AERESED
ZENTEDL, IBH YV —F2RAELTIONSVAREETHIE, b= VDY Y7 VAL — b
PELND,

B4, @ oy 7 3EA R REEBER
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2-4. [RFFERHE D RS

R HR A E BB TRIRED 720 1 MOERICBWTINY 78 4 T, 21 —o%7)
16D N 7T AMBEITRZABIIICT S, ) TIVEEED Minor ClockBIZ] # AF v ¢
BE)ICREEITL I, ZORBABFTLIIYTN - ST ULVERLZZEORR ] 07— % %%
WU, BRT7— 5 2B L TRARERLE) 2O 2 LT, ABEERTHNITREEZT FLAZ
FIFOXEVIZHMTH, W) bDTHE, KE7T— 5 DHBIRSBBAXTIT 2 I, 20
213 FPGA N RAM $EIRICBR &N 5 728 configuration FRICEOAR 2 E XM Z 5 = & THRKEHK
BRIE A ZEECTCE %, (BB TIZO6 ns, 10ns, 14ns, 18ns S FIRTEETH %, )

FRY TN —ANDORHIRE LT, 1OF—DAEZELBRLIAMT 2, BEHIZIE
coin/single D¥ v P2 HEBELTBE, DY v ;' single Z/7RLTW/2 5 JO DMEDEEIZ Coin
HEDHRIIEHE LTI D Valid flag IV FIFONE X AA X TEH L WVW) HFETHH, 2L
WE OB MIEDERTY Y VDT A A X 51k b,

(X 5. [FIEEEH5E o] AR AR

2-5. 7 KL ZZHEHE

7 FLARRAIBEB TR ARERNENRBOF IFOXEY PO T - 2 HAMTH, 20F
FCRAEELHNT FLATHELOREDT FLA T+ —<y MIERLZTRIEE S 2V,
COERBED 7 + =< v M CTL FRET 2HAR[1]D 64 bit 2217 THL, VA ME— FIUEZH]
RELZBA T 2RFMULIBMBO 7+ -~y SRR TEL L) 1IT 5, ZORPDIFIA+E
—F7F—SEYI2V—5 D SCSI-I/F BIEEERAWTP CIZEE B L)L TBY, VR +E
—FYIab—F T RFARRRBEELAMICIERATE 5,
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6. 7 FL AZHmE BN

. SHBROFE

BB ERTIETINVATAICHILTE ZRIBBRCAELEDTWVEY, 7VV AT
LADOBEICINEFOFTEBEEOIITENET ) REIFR-o> TV 5, T/, SEOEKIZENT
IWEBIZVAPE—FYIalb—F2Z0FTHVAILEIILTVEN, 7VY AT LDBEIZL
BLR/NT =XV AL EDERMMLE L2 —xt Y AT LA OFHERR E IR L 225 REF LT LT
ETHb,

SEM

[1] W.F. Jones et al :Next generation PET data acquisition architectures, IEEE Trans. Nucl.

Sci., Vol. 44, pp. 1202-1207, 1997.
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(10) T—2INES X T L

ELEE3E
BSREFR SR EFYHER

1. XL®HIC

BAERZEDOXHMA PET REIX 3 AUHEAETIC L 2RILBOEIFMOMNEFEHREIET S
Depth-of-interaction (DODMR 2B ELZFIHA L C, BOHBEE»OSHBEGEELE TS5 PETEEOER
FHIELTWS, 4BDODOIH#E* L 2AREETIZILOR DI 10U LEE 25720, EROIE
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LTWLZENEF LV, LA L, SOXIREINAHEREROLAFLZRRTHY, $I1dT v b
LB ERVCCRE S WS, $2. HBATOEYORBEBL BT 21213, ©LANIIOH
B2PIERTHD, Fo, BEHMREORRBTIX, EEWICTLVOBWETVIFIATE 2w, BitiED
LHTOBESBOHB~OERLIBWERVTARSI L X, BESOBWE AT, FABRSH®T
HEPDOBETR4SWE MR L CHERE L THIET 5, S0L) ZHEIZEEMICIIPE TCRIETA
BT EThbH, T/, Bl 9 B Tid ex vivo autoradiography 2 LIELITAHVON S, ZTHiZDOW
TRXB-TANVLDBDoTIIANI ) TT T4 —HMOER LA EICE ), RY o/ EREH
WKOTHRERDEMICZ o7, LAL, R1IHAZRT L) IZ, ERORGER. BRTERINLES
B2 52 LEZBUHERELZLEL T4, EFREOERD TEVWARZAKRRZ LY —Fy P L LP
E TH#A, B2 UC EHREH T, EVEOREBTEWHEI R L 2 THEZHERTE 2\, Ex vivo
autoradiography {25 &, PETR—HEVWBHRE THENTETH 545, B TIIROBIS
A% &% IEHECEBILT 201k, BET2REED MicroPET L WA ES T4 LTk,

CDEIPETERORAW T -y DEBI2OI, AEICPETEBLEHTAZ LICLERN
HHH, BMETNVCTEROFRBEEZRIT LY., BEREMAE~NOILRINEWHOPE TEEXHVSZ
EOFNRIBDICEETH D, Blb, FNICHRBLET Y bRev 7 ARROIES T, BIZE{DRETL
B ETNVHEET B, T2, S OBETREBMOBRRIZE b2V, HLETLEEBED ) v 27
TRR) VA VI IRETANEGIERTEDLEIIChEE, FROEDEFNVEWEZEEI - IHE
WMBIZTELZERBOTCEETH 5,
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®1. BWERLEBRICER SN2 EAOKREEOH,

1C-SA4503 18F-FDG
(27 REH) A F)
VAN f % TS 10-20 MBg/animal 50-100 MBg/kg 1-2  MBg/animal
Ex vivo autoradiography' 100-200 MBg/animal 0.5-1 GBgq/kg 10-20 MBg/animal
PET? 10-20 MBg/animal 50-100 MBq/kg 10-20 MBq/animal
¥  PET® 500-800 MBq/animal 80-100 MBq/kg
v+ PET* 600 MBg/subject (2D) 10 MBg/kg 100-150 MBg/subject (3D)

Phosphimager (Molecular Dinamics); 2SHR-2000 (Hamamatsu Photonics); 3SHR-7700 (Hamamatsu
Photonics) ; *SET-2400 (Shimadzu)

RIZBEDINTTORBRTIE, 77/ VA ZBER)F Y FORBTIR, SBERSBRERICEET
720, 77 POPETHECHREELMBILLILDTEL TS 2L LNTEL [1], BT, #
BRECTHHX /U VBET Y MRRERICEALTUER LN Y F Y FVRETFT VBT, BHODILER
BEBRELELXDILDTE, FRIVFY FYOFRBEZRTIERTEL 2] L2 L. 77/ VA,
SBEEIH Y FORREREZDROE L OERTE, v PTRBEFROSALZPETICE Y RTI &iE
TEY, YVEHWPETHIER. FHABEEZRTZHDIZT vy PEFIVTO ex vivo autoradiography %
BW&2 %2 hhot, $72, FRICT v MRREEIZEA L F/XI YD, BEFORERE, PETIC
LD HEBICET 5 2 EATTEZA, BHOBEEZBEIIRT L W) A TIX, THIZDOVTYH ex vivo
autoradiography #H\>5IIx%d» o7 [3,4]0

¥, A VEREREZTHEE, AVEIOTOHMREDBMIIKE LRHENFS L L LVLURERT 5,
M1z, AL OBBRLULICEERPERT [5]c LENYF Y P UVRETVIIBWT, HEXERDOT v
LA TCT—NVFVARAY V¥ —Fl\w) <X in vitro autoradiography Tid. D ,Z&H &KV F ¥ FD
[C]raclopride & [“Clnemonapride & b (ZHHBR 2D ,ZXBHRDER T BT A2 5#EAEKT27RT. L2 L
P E T Tix["Clraclopride 1ZFA#IZE ST L7-4%, [Clnemonapride 13&r L A8 L 72, Ex vivo
autoradiography Ti3 AR E T ["Clnemonapride DA EHH S Th o 7225, ex vivo autoradiography
DERZFTRPETF— 4 2HBLENT, $LBERORLDI D0, £E2T v P TEBRIMA
B oTWDPEERICIEEBT 2 LTIV, BIL, PETIXE MO autoradiography TH % & \»
INTEL, Ty PR TENEYTADUVANLVTEYE (MGTEEE) W3 2 L% { autoradiography
CE#$ 5 PE TEBMSRAHOELL VTS,
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PET Autoradiography
ex vivo in vitro

[''C]Raclopride

["C]Nemonapride

Normal Quinolinic acid (QA) treated

1. ¥V VEBEES Y FRBEEZFE~ND2OD F)¥I YD, %8HKY # ~ F['Clraclopride &
['Clnemonapride D¥EE. EWMIZER T v FOPETH{E, 2FHMDPPETHE#& L ex vivo & in vitro
autoradography DEEIZE—F v b2 5E7-b DT, #HIE L BEEEDRERICIERIT - 72,

SENR

[1] Wang, W.F., Ishiwata, K., Nonaka, H., Ishii, S., Kiyosawa, M., Shimada, J., Suzuki, F., Senda,
M. : Carbon-11 Labeled KF21213: a highly selective ligand for mapping CNS adenosine A,, receptors
with positron emission tomography. Nucl. Med. Biol., 27, pp.541-567, 2000.

[2] Ishiwata, K., Ogi, N., Hayakawa, N., Oda, K., Nagaoka, T., Toyama, H., Suzuki, F., Endo, K.,
Tanaka, A., Senda, M. : Adenosine A,, receptor imaging with ["'C]KF18446 PET in the rat brain following
quinolinic acid lesion: comparison with the dopamine receptor imaging. Ann. Nucl. Med., 16, 467-475,
2002.

[3] Ogawa, 0., Umegaki, H., Ishiwata, K., Asai, Y., Ikari, H., Oda, K., Toyama, H., Ingram, D.K.,
Roth, G.S., Iguchi, A., Senda, M.: In vivo imaging of adenovirus-mediated over-expression of
dopamine D, receptors in rat striatumby positron emission tomography. Neuroreport, 11, pp.743-748,
2000.

(4] Umegaki, H., Ishiwata, K., Ogawa, 0., Ingram, D.K., Roth, G.S., Yoshimura, J., Oda, K.,
Matsui-Hirai, H., Ikari, H., Iguchi, A., Senda, M. : Invivo assessment of adenoviral vector-mediated
gene expression of dopamine D, receptors in the rat striatum by positron emission tomography.
Synapse, 43, pp.195-200, 2002.

(5] Ishiwata, K., Ogi, N., Hayakawa, N., Umegaki, H., Nagaoka, T., Oda, K., Toyama, H., Endo, K.,
Tanaka, A., Senda, M. : Positron emission tomography and ex vivoand /n vitro autoradiography studies
on dopamine D,-1ike receptor degeneration in the quinolinic acid-lesioned rat striatum: comparison

of ["C]raclopride, [!C]nemonapride and [''C]¥methylspiperone. Nucl. Med. Biol. 29, 307-316, 2002.
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(6] 1 LWPETAE DG & &— B PET OEAH -

RAHE
EARERE Y 5 —  RERA L 5 —

t L wic
PET X4 CILEMRMTOMEHER L LTTRL, I IHEBCT—REROBIS ICBIR L BT
X512 %), RRESLBFVWATRDLEPRERRBIEICHF L PETOMMEN %2 THIELFER A X
327 o720 PET EZE OF EEFLRRICIIMEIZS 545, PET L b FOREICHESTEL L)
IZ o/l LIIMBTREZLTH D, PET DERICTEMERIATRED, & b)) EEKE2K
SET, FOEBICHODEENTERLTV, AFETiE, X PET ICH L CEAHOEBE2 L, [HFrLw
PET ICZ2AT] A7-1EES,

2. kS5 REEARER

IhECYWEITEMICA T, PET oMM E L IEMREE - BRE - Bt 2ERTLL
THDLABEINT VD, FEDIC 3 RIS BRI ZF % V-3 T MM 513 PET Hifi o
HERIZR PRV, X DNRIBYRRE, L Vo250 TPETACH & 15 % & ITEROM D &
EEEHESIIMBATHY, T/ A —2BBETILEVTHNETN TR 20 3EHH 2 L TH 5,
LL, EhEWIEEREZEZ L EIC, 13 DREBEESLEIE V) EREXLZERPEL S,
BEEFCOE MIMR L, AHEMAHEEH DL 00, EFBEETWALE]I I ) LEDT
BLELTWAEZLIEIARTEETH D, [HEEITENC] & 2 KFHRIC L LERHESF PET IZZDEKRT
BEREVD, BEXICEIFESERVWRE BBREOIEHE) TRIFTE S 2 L 2 ERRBOTER
PET 2% 1) 9 %o FEHMET TH L2 L HREEICIHRIENET T L INLEATH ), FHEEOBELEL
THh%, e MIZFEMRTH 200 X ) BHLZERBTRIZICEAR 2V, BEOBMIRE THIT S N5
PET 3 ZHFREDOREBL BT 201213V \nds, HEAEY M TES T MBI 2 REENRHEL R
HyaZ 3LV (HE 4 B8) o ERR b =2 AR OTEERA PET - SHR12000 (K1) (5 CHE
—FDEH%FAFI v PET #EH LA T, & FOIEHE PET ICmiF-kE2—# 2R L7,
PET OHEENR LAIH—HT, TD L) ek POAKETHD» O RA-ERRPEENHEH1PHT £, EITK
HOENDEHDPRZTERBLEES,

1 ERA =27 28 SHR12000

3. FARICEIT

BAE, &R b =27 AR CIFAR TOPET#RfE 2 EHT 2 HAAD %2 SR TV 2 25FHMIIAH T
Hbho HelETL (W2 WRY. 777 Y3+ MRI (IMRI) DORRSARREZEFIH L7 FRE
# fMRI X PET TITDIMTWAH X ) 270y 7 79, v (HoREICIEI N5 FHMET 5
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b)) LR, IEROFELEZTAHILERBWNETAEREY MY L L THRVEZR{LT AFET
BRI HAVLRTWS, LA L MR 33 ) OTRAPERICHES 25 2, PET UL ICTEEEEDS
FETRINER L2V, FEHEROBEA,L O V) &, IMRI TOERITIEFEICH L, EBIZ, EAL
R (HLEE) 754 =V 7 L7-1KEE) o 150 ¥ 2 % FW7-FBEECH PET g o BT (M 3) .
FHEBEE M L /- T COLBRFIIREEZTD 35 THIBVIRRATH o720 L72hT> T, EIEE
MEBTOMRI X ERMIT) ZLide PTRAERETH S LBEINS, PETIT IMRI & HRZEM S
BREEDE L, BERED 7 Y P VI BEHES 2 /o TV A 72D, IV — ¥ — DT HIZERTE
BB CHAIBRERBEINTLE) L WVOIHFHB R v b2H b, Lo T, FNH5DER
ZPETHICEHE LA ECEMTHAZEIZ A E LT (R INDIBREINE?) | #WEL2E
BEUPOBNT B ENTEETH L, Iva—F —FEIEL o724, PET DY A bE— FIL
E£FREIN, ERINEREEIIR-OPD Lz,

B cpU~

B2 RN OEER

3 B0 HRADKRERER

4. ENEFEOTENZEET S

bhbidUEl, ZOF > b)) —TERPET ZFIA L T, &t DOILMES TRADOMEEE AR
L. REMRFICHFE2MESY b7 -7 2EBELA (1], 512, HEEFECILESIHL L
MASEPUICEI Y A 2F T A (NEBIRFZEZ &) 5610, MIERASE LS L TRBERE L 13
BLoMBEELEVHLTWAZ EHEBZILLA [2]. FHRICENIE, & b OFITIEE S MK
DI VR EORBEOMHA, W TRFEHEKTOMAES Z2EEILT LI L IFTEIRV, 7
Y= ANVPETHFUHI R B, ZO VR TANRER T, BROBS, HICINEY)T—2 3 D5
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BB TLIENTELTHA ), EBM (evidence-based medicine) DESRITEEHR SN L P, K
PGB OE % BHEMEEHRE LTHWINE Y F =2 a Y OFEZFML 71— FXv 72452k
FTENE, JVEOEWERZPRMETEX L, L MNEEZEFOFRIHALPIZENZIZLEL LT,
FRELRC MEEORMAEBICIZIZOBPEREINT VWS, € MIBEL B TLRRBPETIZZN X
IR I7UBTHY)RPESIJONBRREIVEROETF Y v FTL5DTHY 12\,

5. fMRI (ZBS$T 3 PET

PET BZBHOEBZIL LT+ NAFEEL TS, b FMEREETO F3I YR DOREE LY, C-raclopride #*
AwTHE#EN, 70y 72 7, YIICEGILT 52 L I3TEE7Zd% [3]. EEEREZEDORELR T
WAEDLIITIRZV, FHTAES MO VESZ ML —H—12b KVITEKET A4, EDY R FE—F
EXICALT, »5FRBEOY T 7ABEHOERLERZ S, PET 256F—7—Fb4EFh
B0 Lk,

6. BHWIZ

FLWPETNZEL I L LELTHBY RS E TV 2720w, FIAZBMIZC LS IFEBELS
EEEZALDOLRELEDN., EBIYHITFOERIITRTIEPDPoTVAEAES - THBETE VY,
7272, BECEROBTEICKLVWINDE TV TV ERIZTVWARVEREDIEILTIEDISL A 2O
bHEETHD, EHTZLERDOREVOHEBOXETHLER), FOERTSEIIZEER [%
MEDEB] B LELTVS,

&

[1] Ouchi Y, Okada H, Yoshikawa E, Nobezawa S, Futatsubashi M. Brain activation during
maintenance of standing postures in humans. Brasn - 122 - 329-338 - 1999

[2] Ouchi Y, Nobezawa S, Yoshikawa E, Futatsubashi M, Kanno T, Okada H, Torizuka T, Nakayama
T, Tanaka K. Postural effects on brain hemodynamics in unilateral cerebral artery
occlusive disease: a positron emission tomography study. ] Cereb Blood Flow Metab - 21 -
1058-66 - 2001

(3] Ouchi Y, Yoshikawa E, Futatsubashi M, Okada H, Torizuka T, Sakamoto M. Effect of simple
motor performance on regional dopamine release in the striatum in Parkinson disease

patients and healthy subjects: a positron emission tomography study. J Cereb Blood Flow
Metab - 22 - 746-52 - 2002
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[7] HHEPETICET C &
— 1) Z=HIVPET ODESRD H—

FERE
E . RFERFE L~ & — - EEREERFA L

1. BUsic

TATE T b VEAE 4 B OBHBIUSET FIC-PET ARIEIE L L TRD SN2/, RIEHIZS Y
ZHIVPET DEEEME TWA, LA LRHES, 2 Y= hLVPET BT HBE 72800 Thh, 1&
CT, MRI, SPECT SN F CHIRBEBEDL LD 7 4 — FNw 7 #5213 %2555, $EMICHRE - R ERT
EBREEBETNTE I ZUEBORBIHLDIELARTHA.

70 = AV PET &) BLEA 5, PET BB & U2 ORISR X C PET AURSHEREH O &%
LS, BERFEATEOMENOBRIBAIICROONS. #RE LTHRN AR HBHRE B
POBEITELN, POBRBREICRS LVWREEL 252 EAETE S,

AEOZRFETIIE S PET &\ SEOERSIRFED PET BB L TL0TIEI AL, YAFLEL
TOPETHRELSKE LTIRA, BRREEL LTORRAE VI BAISEE LV, HESHEDE
RS2 S PETIGERRICIIZ I Do THR LWV E W HEE L O THEGE TFN R 5 138850133
NIV H I LRI i BEY LTBL.

2. PET&E

PET %R CHEAL TV BHEICKRED - ) OFERELHRIMYEFL 5 LIREEZ X
RS QEHEEEZOUL LD HEINLZ L TH S, BAEDPETRETRRIWERD 5~
AIvyavAFxy rERFANERRGSRICERTRELZRA MM V2 a7 A3y Vs
VAF Y VICTRRETRLTHARBHEEREREZL LI L THE 30 FBEEI»»oTLES.
BETHNII1IHEB-)OEHREN ] 0FBETKRboTHRLY. FPFIVYAIvYyaryAFr oD
BRI segnentation DFIACTRE 1 HMNH /) 1 pEEF CHBILTWAS L, F7/-CI/PET TIXCT
DEBRT— ¥ ¥ RIBEICH VA L CHRBEMEERL TV A., SERENBZEMRT L7700
—ODFEZEEAFMORTFORELEBRELZ ETHY, T TIAREGBOREA 25cn DEE
LRAEEINTVEY, REBVFERVLBEL 25703 A NOMBEIlELSL. FbA VDL 5%
REIIREROBRZOPEEL S LHENH L. ) —20BRFEIRHZFOBRES LIF T Iy
TavAFY U/ ERELTAIETHL, BHEOIFNVIZ I LABBERATA (BG0) HAHwidawikr b
Uy (Nal) ICBDAFHMBTEEMRALIZETREN LA L L IIoBEOHLOIMFTE 2.
RHZFOBRED S F 2T 10 FUNOBRER THAWETH ), (TIELAAV—Ty MFELN
B, Lizhio THERE SRR IO 2 HRFIERE V.

7272, T PEOEEBHEL %o THZOBROBEGEERICHNI 225 & 9 TlemiEn
DEWZ EOHAMAENS. EEBBREOERITIH B, B D NETR S ) BFTOE
BREEALECEFOEEE R DR T BEEEICEDL LETIP 252 LbHB. O
Y25 —ORNT v T ELICHERBOBECEBZBEER T VI XLOREEHFEL TW
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5.

PET D4 EEEIE SPECT IR TRV E R CHFEARTEI I EH mBELEIONE. BWH
PET Tid 2mm AT D MREED R STV 525, EERA PET T 4MEEATH T ITHWIZ RS AR
MBROFEIWNIK EDOTHELVEINS, BTEEDRIRBITREKREILBETH Y, W5
BREHMELYILALEELZ2VCT O L) ZEEPRONSL Z L IBEFZEM LT 5 HEBHE
DETHAH, RVMaVYOREE V) PHEIGEIHED LI LIIEKALTVWEY, L)oo Z) DFES
REL I L. ComTHHEMMERRE T 2 HFFIRE V.

BEICRILVREEL V) BRTIIRERBOEHSROPFINLEATH LA, BEICL-T
DEFEIRERFHORSL LD IREDPOHZZHBEINLZENHELSL. ECIEREICEST
BAEZMECTHAREORE TR, FEL, EORER2 SIIRETH L. ZODIBROENSET
REZITV, REPOHDOBZ 2 ) TVIALTERIRHTEL Y ATAL ) A ME—-FNIZLET
— S EFHEAEDE B EORMIEEBORRILEINS.

3. MEMERIOSK, 48, /5

FDG DAV TR T CIERABEDAR L XTI REVHFEL, 7ty FRObDLRAREI
TEAWLREEIOESE 02554, ILRGHNEFREL 2V EEDOMERDHLDT, wo %t )
DYERPEIND. I, GRSNZEROREERIIOVWTHHRNITLEHH T2 2 5 KE
AR CHHE SN NITERTH 5. L EDORITKED X ) ICHEHA—H —» 5 FIC e S B L5
Wi, TNEFIBT AR TIIREE 25720,

FDG % EBRICEE ICKG T 270 I EH I N7z FIC DiE L FHESULETH 575, PET HEADE
BRTEBREZOWRNS o L HBT IS VRS TH S, ZOLOEETHEDORVITERRE & #ER
BIZORFZFIVRERORVEBEAREZMACKEORR L ERIEINSG.

4. BEEEG

SPECT (ZHAMUL PET DF S MREIZBEN TV B A5, CT/MRI ICHA_ISHESF0 2 EHRITZ
LV, BEOZKHCTHEEEBROTMEEIRBELEAX*HLOTRERTS. £#2CCIMI LDE
REDLEERIZEL Y, ZHESBEOZLIEH) ZEFAAONTERD, BN TIIF £ 2#kig
EN7ZPET & CTMRI 2 EREDLEL I LR~ — I —DUERL EPLERERIZ2TTRL, &
BTRAEDELLEICI DV ERLZEREDLDEEIRNETH 72, CRODOMELBRT L7290, &K
BEDOA—H—0LPET & (T2 FHE L L T—H{LL 7 PET/CT L T 2 EEFFE I TS (H
ARTIIBTE, EIRAR) .

ALAER IR FHERO LICEREERENNT L VI HTBHERHICTEE V) KE LA
Vo MSHED, SOHICHEHREROERITESLFER T 7 v 2 L CHHEICHT 5 2 & THED
FBEY LA 0Bk S. 72, BAED PET/ACT OFIRTIIREE L Bbh 2 AR ERFHL
EDAV I =Ry aF VI T+ T—ICKENICERATRLEEDHENSLETSH 5.

5. EGIETAEAT

P EEE R ICHEE O 2T o T BT A2 LAMTPNE L ) ICkoTE. F0
KRBV 7 b2 7 (Fi) HSSPM (statistical parametric mapping) % 3D-SSP (three dimensional

m



stereotactic surface projection, EBED YV 7 b7 = 741X, iSSP % neurostat) Thb. MEE b,
EEZEDTF—IR—ALRELT, FEZDOIXLOXDHBI S EOREAB L TWAPEEI L
TR L CHGEMEIR E LORT. ChICX DO Y ORI LOREORENH LD, —HKR Y
b, COX)LFEFBWNIEo7-01%, HREMEBORMIE, BERHFOEIIIHY LD
DOBE L, BEOIFHHT L L PRBELBENP L LV H5THS,. D-SSP 2BATHI LT,
MREEMRBOBEZZWICA BN ZEMCTOEMRICILEHT 5 L ) LBWATREICE 5 Z L8
Minoshima 5 PREFHICL WEEH SN TV 5,

—F, TD&) RRETERICE 2ZHOMER, REDHALPIZZ->TETWS. F—I2, Bl
ShaiatmgiE, ML EHIH L THECEETH LI LETHE. RRITRATTH 2512,
BT CEBOSRE, BIHEDRC L2 bTPLEEOEH 2 HBICRELTLES.
D7z, WEEE, JRETNVT) ALDORLHMERMT, EEBET7T - RX—RA2#FTHILDT
ER/ NN

HEIL, HREDOREROFNEL L UREROREBIZOHEHTLH A, FRIFED, BIRER
ML % AL EPRETERICHET 5. D, REBOLWIBEZOMIIEE THH LEX, PET
THOZH = TABRIINOBE DTV, ThEEET—5LT56ZEbitbhTw/, LaL, #
BEFEOLERIZ, BAHMET T4 L4, WILAFED Tashiro HIZ L WL IR, HEE
BOBBTHEARZHOIODIEENBEE L THWL LMELE L L WEENH 5.

MM FHERZH OO, TG HETELIZERDEETFT—IR—-AZHET A LN
VIRTHAH. LeL, ThEZERESPENENVHRBICHET S Z L 3ERMTIE 2. BIRTE,
BELZEEEIH2BREBEICLT, REOBMIIRL/ZI Y P — VDT~ FR—ZfEHKL TW
LGENIIALTHLLRBBRT L. 4%, ERBEEZRT -5 2HEETRETLILEMRRICTSH
LEOREFRDLNS,

6. BbHYIC

ERRIZBITH 7 =ANVPET IZOWTKE, EAOGK L M, BEBT 2L )H o TRL
WEW) FZ RN BRTEB L CBEFEBOERICL ) ENOPFERTHIE o TW5,
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(8] PET HERREICH T 3 MEMRDEE

FEE—
SRR EEFEAR SRR - EIREZER

1979 4. WEF CHEHELE., BRFEBHSPLLE Lo THELARDO PET ¥E
(POSITOLOGICA I) #3kf& & 1L CLlsk, POSITOLOGICA II, POSITOLOGICA III X BA%E L.
FIRAEICHT S PET £ BRISRICAE (EMLTE 72, PET REOMAR LA T, MEREHE
BIZBIT A PET HFEICB W T H MRREEREE L WTHL T 214 ORETEFI 2B L. BETERIOR
% - Bl - ARSEFICBWTHOERFEOR LM 2 E 2R L TE, fEo T, KENZ PET &
DA% LT PET 1555 HWAMERECELT, BPECBVWCEELZEIZH->TE
EBXbho TDXI) REBOPTEDLNIMAERH L EMRARED 771k, ZROINEHIZEE &
OB A IEICED S ETHFICHEELTB Y, PET £BRR L V) BEBRSEROMERRE T
WS HHEBRL T 5,

S 5ICER 13 FEDP SMTATHRENMLENS 124725 T, EESHFEO—BOMILER 5720
2, MRS EY 2 E N, BRFERE Y Y —ohic, EEEFE, EFEMEI T HES N1 (™K
1) o Ih5IX, (ERTOYWERRFZEER, BRRMIZEE L IZE R o2 T, EEZWEOMERTH HEE
MREEZEDFHIESFOERBEMOME. £OBKRICHD 2O OHEEEKH 2 EILIND Z LIZ% o
720 HFI2, RHRTE O CTEFEYHEIBICBWV T, BV A7 AREED PET HEREOH.LZHE
S>THY, 7OV x 2 MFFEE L Tkt PET 2BREZED TV 5, FORENEFELZDOHL
R L TW5E, —F, BEREZERIZ, PET 29.0& L-BEERZBIEROBR~NOERRT A L%
HEL, F M —H—0RE. BEHEAOREGHR VAT LADORE., 5VIXZOBRKIEHDH
WILER->TWw5, £L T, IRERERO—BOEIL TR L2012, KFE., Rd 5 VITRA
EEL OBRBH RB AT 2 ENTE L, L TEBONTHEEIHEICSET A LICLS
T, HEMBERTRIBESICERT ALV RETHLLBEDONE L) LHERREL S HEALE
A

D) BREREAT -0, B PET BEREY &0 - EESHHERy b7 —2
KELABL, TOMN R L ORI L MM L TSR R LT3 (H2) . BIL, H

T —_—hi:na BN TEREL VY —
 E2Y EfgZWFE [ | EERESEHESRY P T - 2#
— __LEHRA \/
HLERRFFER DS E

1 BERNFEREE Y S -
&2 : SLERRRSEE L DS
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BEWBES Y P — REBICBITLEREEAL T MEBRHERZHEBET 2 L ICHEREL
b EFERE~ONIHEZE DBE* ROTWV S, kA PET XBOBHRRIIEICINDES %
MRHEEBRRH OB TH ), MEMTRIDL ) LEHORERET XIHRREOEREIT- T
Wwh,

—7%. KL PET ZREREIIZ. EROEGZMMANMTIIICHT 5P PEREZT - Ths
TEBEDLNIERL, FOEROLDICS MEFICBITABIRD PET Mie B ¥ 2 THHI%EL ¢
B5ZLIRKOOLNTWE, BICHEGEFRZ PO L THIERR 220055 L3S, Filok
PET ¥E4% TX 5T EMTIEH TS EH, FICBWERE L L L EBERREYERT 5
LS BOBREMOEELFZEHL LTROLNEIDTHE, ZOHEIZOVT, Bick &%
ELCEREZWIIR DS TH 5 EEZHEOTHK (1999 4) 2w, KV bo e dlk L-E)
WEBRBIIER IS0 ), Kt PET (BORB LB L LA L ERBHIEOERY
HEXFEH LTS, 512, b MERMENDILADEELRT —~Th ), HROMEL L
WIS Z & C, PET BB ICH C BIR PET fFR IS BT 2 B ORE %« BHREIC L TIT & 72w,
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