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A Basic Characteristic of Signal Intensity in MRI
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Fig. 1

(a) Cross-talk: The scan position
interval and the pin is fixed.

Measuring method of appearance ability of the pin.
Relation between subject and slice position. a

is moved by 0.5 mm

(b) Relation between slice number and SNR.
(c) Relation between slice gap and SNR.
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Fig. 2 This image moved an slice position by 0.5 mm at slice thickness
4 mm and imaged a pin interval at slice thickness 4 mm.
The slice profile measured CNR of this image.
The upper section: The 0.75 mm diameter pin, Lower section:

2 mm diameter pin.
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L SIRAGALE DS TN DIHE > TARFBERIZ 72 > 72,
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FTAATAT 7 AINDIFHN, FERIIRKEIWE F
Amm® L EEOCNRD I b 5 <, 2mmiETZ DKy
1/3, 0.75mmfE TH 1/812 7 - 72 (Fig. 3a). FflEIET
RENDLATA AL, SEFETIXFREMEIZIZEL
ED 4mmTdH - 7275, FLAIR{ETIZ4.5mmE L LIE
{7272 (Fig. 3b). 4mmiXD Y ¥ DB EARD & &idp
LS emmAt /2 E 2 A F T, 2mmiED L XX Smm

2009 4 10 A

FC, 0.75mmZEDE XX dammF T U A BB TE
7. FLAIREZ IV TF AT A AT 5H &, PEIEDS
DI DIIIRNDYY EARIZCNRAS EAS - 72

12 XS4 AMBERTAIF vy TICWHT S
E5EE
AFGARAZEE AT A AE vy THMETAT A AR
B(RF/7 OV A D RGHRIEY) % 2 b S & 72 & = (Fig. 1b)
L, ATA AMBDHEETATA AT vy T2 S
V2L ED, AT ADHLIIH S YV OHiNRE R K
7L 72 (Fig. 1c).
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Fig. 3 Relation between slice position
0.5 (slice profile) and CNR.
(a) Spin echo: TR 300 ms, TE
0.0 12 ms, slice thickness 4 mm,
9.9.9,9,.0,9.9.9,9.9,0.96.9.9 L LD ANONYH KO 06 single slice.

(b) FLAIR: TR 2500 ms, TE 12 ms,
TI 1000 ms, ETL 3, slice
thickness 4 mm.

Fig. 4 A slice gap and the slice number
and relations of the contrast.

(a) Subject: 2 mm¢Pin, slice
thickness 4 mm, slice gap
4 mm fixed, change the
slice number.

(b) Subject: 2 mm¢Pin, slice
thickness 4 mm, slice
number 7 fixed, change the

slice gap.
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Contrast (1) =SIp—SIpg “rrrrrrrrrrreeeeeeen (2)
1-2-1 Hi& 72 (Fig. 4a).

254 A& dmm, A5 A4 AF¥ ¥ v 7 4mm (100%)
—EE LT, FII B AT A ADHF YL 2mmiE
DY RHREL, ATAAREE | 617 E T
L&d, ZOCNRET Y MT A FZEMIE L7

F72, A5 AE 4mm, AT A A 7 M E—E
LT, AFGAAF Y v 7% 0~100% F T L s 4,
FOHRUMNITGEDBATA ADE Y DCNRET Y F T A B
R L7z,

1-2-2 R
T2fastSE{LE TIX AT A AME A Z THCNRE I

ATGAAMBHSEECTATA AT vy T2 sE
% &, CNRIFZALL 728, 2> 5 A MdTlishortSE
HEREEATA AT Y TDY0 H30WIIRDBIZHES
TEWIZ LA L, T2fastSE®: EFLAIRIEETIE X v v
TR EL R BIHE S THE A2 L5 L 72 (Fig. 4b).

1-3 EE

WEARADOY 1 AmmE AT 4 AE dmmE ) X9
WCEREARATA AEDRFE UG EDATAATTT 7
AL, BEEFAI2mmE 3 f5IZIAD 72, HEEARDS
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MEDIZOCNRPIE T 5 (2. )2, AT AT
07 7 A IVTHIE SNLFHEIETH 2 AT AT
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Wo, YIIVFATAADE ZIZCNRAS EH-L72DIE,
RE/NV A% 72K SAG- 2 TS 70 5 5 dED L H-
L7z2D7ZEEZ DD, ATAARATTT 7 A IVOIRIKIZ
ZEAEZAD L, 4 BEDA L F =NV AF Y D
HEPHE T DB EES.

AT A AR 2 B &, REZSOV A DR EFHE B A
B2 D TSNROMEL 25 Z &2 AL 72, 0
12720, AT A AEADEE 2 5 & TlshortSE{E Tl
TN TAMS LA L/ EEE LT, REZ2VLVA
DGR &, E52EE T 5 TIZRD X
WABIBHF END720F 5 LA L/D/ZLER 5.

AFGAAF vy FIZONTIE, FHEBYAS LA
Frxv THWRKREL L DHIZET N T AN LEHL 72
L 7L, T2fastSE{ZRPFLAIRE Cldfs 412 EAS 5 1E
725720 12%F LT, TlshortSEHE Tld, AT 1 A
Fry I AB0% FTCAaAMICEAL, L EiZiZIT
TS =l ol ATAATTAT 7 A IDIEDEST
A% F WT2fastSE{E RRFLAIRE: & 2 #5645 @
TlshortSE{EDE WS /-D7ZEE 2 5.

2. IN—=Y v IbiRY 2 —L%MR
(partial volume effect)

R VIWVAR AT A ZAENIZE % 5 AR DSIEAE T
HEXIL, ENTNOMMBEDEZTVBANIRLE 7218
FEREE L. R BIVN(AT A ABE)ZE TN L1
AR EH D LE S L > TESRENREINS
25, MRIDOH A IZIESNRE DFFR GV EE BT 540
BN 5D,

2-1 WFEBEEET M) T XDOFE%R
FOV256mm, < h') 27 ZA256x256 TR L 7-& &,
TR AY A X1 B Immile b, FDEE,
IMmBEDOE U PS—D2D< M) 7 ZADH &) EHMIANL
BLZLEDT M) Z AT EDOESHRIEREIET S
L, =M HlO= M) 7 A LEEE G52 50DD
FLD—2DD< N 7 ADRDIEFIRED K E KT
L7z, /2, EVPR o< ) 7 AZHEICTE -
Do THIET H5E121E, BFOKRTTL~ )2 A
DI ) E DG F LSBT ED65% DK
TIZE T 5720,

2009 4 10 H

2-2 AT RAEBEE > DHEHEE
2-2-1 Ak

AT A AEOHFNZ0.75mmEE, ImmfE, 2mmiE,
AmMmE DO ¥ v 2 EEL, AT A4 AE % Imm» 5
2mmZE T LG22y ofitigEra > b
ZM2)F ECNR (1) R CTEEAL L 72, w5412,
shortSE{% : TR 300ms, TE 12ms, single slice, NEX 1,
256x256TH 5.

2-2-2 #ER

ImMmEDE L %2 A5 4 AELRE2 TG LI ED
W% % Fig. 51279, AT A4 AJE1Imm TG L7z X
b ImmFEDO Y > 2 HERTE 72 Fig. 6aD 7 5 7T
AMmEDOE Y % AT 4 AE ImmTHRfE L7z &na
VR IT AT THER N o7, AT A4 ATE10mm T
ImmEOE U #|IE LI EDTL bT A DTS TH
1101270, 4AmmiED Y > % 25 A AJE12mm TH (%
L72& X212132308 e D IRAKD T M T A MDY 1731
ootz 72, AmmFEDIR KO T N T A MENS
130272 925028, ImmiEDE > @ 1731240243
HATA AR 3mmD & EOEHE U2k -7z,

AP TAMDPATARAEDOR S iV E ZITHRKIC
L DIZHART, CNRIFRKIZITZR ST, EriEs
FIZFE AT A RAED L XTI KIZHR 72 F 72,
CNRIFE VD 4 5D AT A A F CAMIZIET Y
L0, ENLL I AW % A2 7 - 72 (Fig. 6b).
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Y7t A4 XD/ P ARG 5 REEIZD,
WHEARDNEIZ L > T/8— ¥ VKR 22— L5 s
HEZHDT, /INERWEARDAE 5 5L % {5 L C
BEFMT 5 & ZIUFEBEDPLETH L. OOk
27 2D T O TG DE TR D
65% 2R E o7-D1%, S EOBEGERIHIEDE »
72072728, BEEIIINATH L RN 7 ADFT T
DL LT o 7zDTIEFIREDS0% 12
O olzDIZL#E 2 5.

W EAREN AT A AED 1/10CTH->THhEHI~r b
AN BTSN TE. BRI /NEL
bl N T AMIMT LAY, O3 T AR
DOEALFITVTNOE L ETH-> THEETH), A
TA AN T 2GRS D HE A TI M T AR
NE G2 A Do/ BFlziE, 0.75mmiED
Va2 4 AE 2mmTRfE L7728 EITRT a2 b
F A ME1401%, ImmED YV HSA T A AJE 6mmd I
YFIARMEFULDT, A5 4 AEIZHTHE D
TR ITBI o TVDBEEZ LI ENTE
5.
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Fig. 5 Partial volume effect: | change a
slice thickness and image the pin
of 1 mm diameter. | used the
CNR metrology of expression (1)
when subject was small. | used
and regularized the image contrast
metrology of expression (2) when
the signal changed greatly.

(2)

\

contrast CNR
900 e =4=0.75mmd
800 7 =#-1.0mm¢
% f\ —he=2.0mmd
700 \\ 6 =>=4.0mmd
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A\ X :
500 | \
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Fig. 6 Evaluation of partial volume
effect (TR 300 ms, TE 12 ms,
single slice, NEX 1, 256x256) .

0 —T——— 77— T— T
1 2 3 45 6 7 8 9 10 11 12
Slice thickness

1 2 3 45 6 7 8 9 1011 12
Slice thickness

(a) Relation between slice thick-
ness and image contrast.

(b) Relation between slice thick-
ness and CNR.

DI, WEEIETH L L&, EoiBiEd K<
o2 EITIE ) A XD R LIE AR DS b LT
WL B 7ZE S Fig.6bllB T, AT 1 RE
Imm CTCNRME T L TWB DI, AT A AEDEEL
TESHMEELINE ) A XD FPIRELEE L2720
Thb. L7hHoT, MEWHEEEREZRIET L L X2
IZHVAT A AEDCNRICEF TH Y, KEVWEE
RKOGEIZIZ A XD BEIHMEHTL25EE60H20
T, AT A4 AE smmEE LR S/NS R ERTH-T
LEIAY N T ARG LTI TE DT, HEER
PP 27012 AT A4 AEE LD FIZH T 501
WRRTHDHEERD.

3. BEAEYIJ—(fastSE)ERDIESEE

T2fastSE{E D AL D 72 0 12 H 4 5180°/ S )L A
X, WMRICHWASWA L xH. 2 a0 N5 X ML

oo

THESELN TS, FOEKERMLEZMEHET 52 &

ATz

FEERIE, AR & 25 00.125mM DO Gd A HUA T D
27K &£ Gd : 0.25mMA BUA T, Gd @ 0.5mMA FRUAE
W, /NF—, T FM, EHIO 6 o eI AL
72EAE7 7 ¥ N A% NREDOSMIC TiR(E L 72 (Fig. 7).

3-1 H1bZE# (magnetization transfer : MT) 318
H100HzD /N > RiE % FE- 7264 T88R17 OV 2% HE
TR D FLHE JE % £ © 1000~ 2500H 2Bk A1 72 JE 9 25012 FE
B4 2L, IRWEEETISICEE T 5 M CT2E % £
OESFALEWNOKGF 2l EE 5. Lo LIE
512, MT/SLV A2 K o> TS N1 821k
L7V THMIZESHRED A TLL 5T
b\%3).
3-1-1 Ak
T2fastSE{# © TR 4500ms, TE 120ms, BW 31.25kHz
TETL 16% —E & L TAT A A% 120122 b &4
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Slice number ETL
single
Butter water
Salad oil Gd1
a|b
Gd2 Detergent ay
ETL:16
Fig. 7 This images was scanned by
Band width FOV fastSE method. | measured the
signal intensity of each organi-
zation with the each effect.

(a) Magnetization transfer
effect: slice number and
signal intensity.

(b) Magnetization transfer
effect: ETL and signal
intensity.

(c) J-coupling: band width and
signal intensity.

Slice thickness (d) Diffusion: FOV, slice thick-
ness and signal intensity.
SI SI
2000 2000
1800 1800
1600 1600
1400 1400
1200 1200
1000 1000 \
800 | 800 a|b
=o—-Butter \_Q—Q
600 600 . Fig. 8 Scan technique: TR 4500 ms,
==-Salad oil TE 120 ms. BW 31.25 kHz,
400 400 -=x=Water ETL 16.
. (a) Magnetization transfer
200 e sl S effect: Relation between
slice number and signal
o T T T T 1 0 T T T T T 1 |ntenS|ty.
1 3 5 9 13 21 29 2 4 8 16 24 32 (b) Magnetization transfer
Slice Number ETL effect: Relation between
ETL and signal intensity.
lzbkal, A4 A% 13 —E L L TETLZ 2~32 o7z, ZNLLEICETLA Y 2 CHE 5 MEICA

IZZA LS 72 O KAMEDOIE S TRE L W L7z,
3-1-2 &R
ETLS—E TATA AENBEZ 5L, KOEFD
BADHTPIMRT I 57205 C, MMM OE 5 imE
EE BT D RE5HEEDIT 725 72 (Fig. 8a).
AGA AP —E TETLA16E T2 2L, H5%
WENY — BSOS TSR D 1/212

2009 4 10 A

167272z, JKLETL 16F Tldb$T NI T L7z
2%, FNLLEZIZE A EZEALD 7 Do 72 (Fig. 8b).

3-2 J-#&& (J-coupling)

180°7 X)L A % 5\ [H B T 2 F4nl BG83~ % fastSE{L C
&, Ta b AN & F U X2 2 HIKAER L) &
V270 ZIREE IR & 2 Re ] A3 80 S L C R b sz
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St TE85ms SI TE120ms
2500 2500
2000 2000 ‘_/W
1500 | 1500
1000 1000 1~ —-Buter

/ -#-Salad oil
500 200 ¥ ~+Water a|b

=-=Brain matter . .

0 ————T———T—— 0 : Fig. 9 fastSE method, Scan technique:
SO S I I G D N S AP Y TR 4500 ms, ETL 8, single slice.
L "9kHz R N KHz J-coupling: Relation between

BW BW band width and signal intensity.

(a) TE 85 ms, (b) TE 120 ms

#52%, spin-spinfii & DORIFRA 7% 72 % decoupling 232
4. ZOZEPERAT, RO T T N OT2H3
LR VIEIES MK T LI wESbhiTnb?Y,
3-2-1 A&

180°/ )L A MR & 2 b S 5 7212, #likEiZecho
spaceD A AL TENIT LI D THBHAHS, ETLZ —
5E& L Tsingle slice TN Rl 22 CZOHE L
7.
3-2-2 R

INY RGN E WF OB OE 5 R E LT
L, i %520t > TESMED L3 2 MR 72 -
72, I ZUNE NS gD &Ny — L [EFEEEICAE
FHOMENADIN Y NIE - 31kHzZ 8 2 5 & Bl &
DOESDEL o7z, TENEL ZR5LI1TE, ZoMEm
3 BH 72 - 72 (Fig. 9).

3-3 #LEk (diffusion)

TO M IFUS E o TEIC E§ 5 &, EEEIc
Y oTHRILZMMHOZEALIIT2ZE MR HE L L TR
L. FWUS, GRS EE O 2 5 & EBHEE N & A
Y UNBEIT LM O 3 FIZHFIT L EFSbTwv
59,

3-3-1 Ak

s DR S & ZAHHR DS 5 R EE O BIR & 2
572012, AT A4 AE Imm, FOV 240mm®D A E
OEPBL AT A AEEFOVEFIFRIZAE L, Zi
B EFMES DTR S B LS /oL EoEnEN
OHBEDOEFMEZE L7z, 72, JLHERFHObE
LS EDENENOEFEE R BIE L7z,

3-3-2 ##HR

EFVEIE DR 2 B &, WTNOMERDL LT T
& % D3z 5 A L5 L 72 (Fig. 10a). $L 858 715 Db
fl © 50TIE 5 IRE DI b HE\ O DS E AL, K
T, VI35, N —DIETH 7. bED EDD
WZHE > TENZENDEFIREIZM T 32 HbE © 1500
I CTT RTOMBMDIE T2 HE AT L, bff :
20005 B2 5 &, H T Fil=li>/k=/N¥ — & 7 )bl
DN & AR TEFMENMIR L 72, T 7l
i, bEAMER N E E L ZF I EEFIEE L WA, bl
DL 72 o THIEFREDMK T L 7 %> 7= (Fig. 10b).

3-4 E=

MTCHI X, AT A AETIE % CETL2 i b 5
BELHZTWLIENGholz. ZORERE, KoOF
FRLVHFASND Z EDHEREES /2. ETLAY16LL -
W27 b E BB ORI IEE DL, o Tibae
A L7z7a b BT _CEILCLES - Eb
N5 LaL, RIHEZKEGDPNTHEET LD TR
BEZITHRVEENTWEDY, 2 THWAYS Y
MTIHESDPE LI TLTCLES 7.
JAEEIZDOWT, /A BIF/N Y FilEE —5 (130kHz)
IR AT A AMBLCTH R A AT o 724558, echo space
WHLETLSEL 2 A8, TMENIEE T 5 2 & 26
WTWBY ZZTIE, echo spaced < 7 B LR LL
HNOMBEDE T HRENMME T 22 FHILT, &
YT IWVATA A ETL8 —EIZT/NY FlFgx10~
200kHz F TZAL S & CTHAMME DS 5 50 L 2 72 L
72, L L7ehSs, N2 FiEAN10~30kHzE R A5 12
Do TRRIFDOEF3E D AL, decouplingh™ii 4 12
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SI SI
2500 500
450 \ rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ——Buter
2000 400 =#=Salad oil .
/\3—4\‘-3—//\& %0 A \ =+Water
1500 300 \ \ =>=Brain matter
M 250 \\ alob
1000 [ttt \\
\\‘ Fig. 10 Diffusion: change of signal
150 intensity into the magnetic
500 \\\ gradient and b-value.
100 (a) Change of signal intensity
.\'k into FOV and slice thick-
50 T ness.
0 +————slice thickness ——— " gy \?\—; Scan technique: TR 4500 ms,
1 2 3 4 5 7 10 15 20 mm ' ’ ' ' TE 120 ms, BW 31.25 kHz,
24 25 26 27 28 29 30 31 32 cm 1000 25001 200 3064 ETL 8.
FOV b-value (b) Relation between b-value
and signal intensity.
TR4500ms TR400ms TR4500ms TR400ms
TE120ms,ETL:4 TE10ms TE120ms,ETL:4 TE10ms

PAcoil

Fig. 11
coil and subject position.

Signal intensity of each organization by difference between kind of

The upper section: quadrature coil, Lower section: phase array coil.
(a) Phantom images when there is subject in central portion.
(b) Phantom images when there is subject in peripheral zone.

RSN T EREZE BN L EFTE/LZ HERLT
X7272137 T, echo spaceD 2% ¥\ ZBET 5 2 &
ETE %97z,

YL HCR AR T O NG O 8 5 58 EE 1L, T2 shine
through® 52 2E 37 { 72 Zbfi - 10007 b Fix S5 illi K 4%
RIKD VARFEL 272\ b DD, blE2000% # 2 TH
fF 5 DMET L 72\ THGRAR R K OAF 5 58 & i
L7z, 24, BENOREHHEE 2 motion probing gradient

(MPG) 7SIV A DR % F 2T IZ VD 7EEE R B,

2009 4 10 A

kD Ens, BOES % TG 0ES

R IIMTCEI R, J-coupling, diffusion®D522E% Z i1
TN Z T CTREZHEESRD LN TVE I L

DI o7z

4. STREDRFIVFZATOEKEI FSA b

WRARSFIRA DR R° I A WIKE DI —THh UL
MRS P T ANDEDL. LSTEETY T FI7F v
(quadrature : QD) I A W& FH\» % L 1ZITH— 72 & E
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Table 1

When subject is in the central area

Signal intensity and standard deviation, signal noise ratio of each phantom when scanning with PA coil and QD coil

0.125 mM +Gd1 Water Salad oll
TR TE BW ETL
Sl SD SNR Sl SD SNR Sl SD SNR Sl SD  SNR

4500 85 125 4 5657 632 89.5 5896 722 81.7 5073 844 60.1 4061 65.7 61.8
phased array 125 125 4 5599 69.1 81.0 5928 54.2 109.4 5048 919 549 4072 64.8 62.8

400 10 31.3 1 1134 36.6 31.0 3278 108.6 30.2 736 83.5 8.8 2914 64.7 45.0

4500 85 125 4 1164 32.4 359 760 54.4 14.0 956 23.5 40.7 557 411 13.6
QD coil 125 125 4 1160 33.2 34.9 793 57.1 18.9 980 26.5 37.0 568 37.9 15.0

400 10 31.3 1 393 16,9 23.3 531 323 16.4 225 104 216 473 29.1 16.3
When subject is in the peripheral area

0.125 mM +Gd1 Water Salad oil
TR TE BW ETL
SI SD SNR Sl SD SNR Sl SD SNR Sl SD SNR

4500 85 125 4 4518 425 10.6 4363 442.3 9.9 4028 285.3 14.1 3349 384.5 8.7
phased array 125 125 4397 410.9 10.7 4331 436.8 9.9 3903 295.8 13.2 3370 378.3 8.9

400 10 313 1 1498 33.3 45.0 3053 301.8 10.1 597 543 11.0 876.1 754 11.6

4500 85 125 669 70.1 9.5 609 66 9.2 443 475 9.3 116 419 238
QD coil 125 125 4 672 68.2 9.9 590 64.3 9.2 469 495 9.5 151 49.9 3.0

400 10 31.3 1 238 19 125 464 57.6 8.1 81 8.3 9.8 63 16.5 3.8
The upper section: when there is subject in central portion.
The lower section: when there is subject in peripheral zone.
7‘776753‘%—%';)ﬂf\/\f:_ %@f(ﬁ, %{%E@E{%Lb-f‘% SNR=SIT / SDp  cevereerererreneeeeneeenneeeee. (3)
% (% (parallel imaging) & T BEICZ T 272013 A & CNR=SNR (1) =SNR (2)  sreerrerermmmrries (4)
727 =4 X K7 L A (phased array : PA) I 1 )L |
& IV T 2 EREARY DY), Tty 4-2 fER

— AL TS & o THARFHIRAN O A5 5 58 L 131 —
27257z, L L, 3TEEIHILT S ERF/UV A
X DB RIRE TN L > TG IO FL.LEROE
FEREN AT AHRN T CEA. FIT, 3THE
OHFLEL & BT, F LTI AN DOENII X D KHL
HROFFIER T > M T A NOEfba e L7z

4-1 HiE

HAE20ecmD AL D 7 > 7 i 2 ki & i oo
0.125mMOGAFH MBE W & i /2 L, Z O HIZGd:
0.25mMA FRAE W, Gd @ 0.5mMAT BRE R, /3% —,
B FM, BEHIO 6 TR Z B A L2 EE 4demD
MIIE 7 7 &~ b ax g7z & & &I E
Wzl EDQDI A NV EPAT AV THAR L 72 H{R D%
HH Ak OSNRECNRZ Ml 52 L 72(Fig. 11). (R &1
X, T2 F 1% © TR 4500ms TTE 85ms& TE 125ms,
TI5HFA % : TR 400ms, TE 10ms& L, SNRIZKD(3)
A&, CNRIZ@)HX &L TRz,

T2ERFARIZ BT, PAT A IV OBFFEELOE 550
WEHOERIC R T25% A L, SDIE 7 f5lcz o7z,
TR TIEY 7 VM IZ E A S ZD e o
72. QDI ANV OT2&EFE, TIEFIE TIE, & bI2H
FFEBOAEFHREEHS0~80% K T L, SDAS1.5~2 f%i2
72> 72 (Table 1).

SNRIE, 0.25mM GdiAWEIZZ DFEDTTEF 2N,
HULER CTIEPAT A )V DOSNRIZQD I A )V IZ LR TTI
SRA R TR 3~4 5, T2 CTR2.5/ThD, 2
FELOSNRIE, PAIZ A ILDFHFHQDI A VDK 2~3
BCTdhosz, HOLERE DB EDSNRE IS 5 &,
PAZ A )V CTOTIMFE TR 9 5, T2ulFH(% T3S
2720, QDI AV TIETL - T2HEFH G & b 12891.56%
FULEBDOSNRASH 225 72, MoOHEH T, Zhuzs
WZIZZEDS O n7)s, BBUGAZIO L) R MEWIZH -
7z.

I AN ET 72 N AR ELINIZGITOEWIZ X
AHSNRIE, ZNZNDOS5EMTHIZE L 720.125mM A
DI U 7% % i 5 CSNRE R D A Z & CIEH L%

HEest H£107
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To72. ZOREE, PAT ANV OHLLESTQD
T4 INDK) 2 FEDSNRASH -7z PAIA LD
Yi e Oz o & O OSNRIZ,
T2 15 D F L ER D12~16% 12 7 B D2 &

L, T158FATIE EE S RRS50% R IR 20.00

T LML H o7 QDI A I OT2EF % T
1£30~50%12, TIGHFE TIZ20~30% KT
L, F0EX D Emlo 72z /k ki e Ao 72,

[ B S AR — 4 = &7 v T B S AMALAR — 7Kk

I <52 fiff L ke — 7 BRGE 52541  OCNR % Fese L -40.00

72 (Fig. 12). W3NS HLLERD H OCNRATH
<, WHFEBIZHNT 2~3 5 < o7z PA
TANEQDIAA N E RS L, HULESTIE
BHNZPAT A VODOCNRD AL T2 o 7208,

60.00

40.00

u PA coil center area

PA coil peripheral area

= QD coil center area

u QD coil peripheral area

-20.00

-60.00

-80.00

1 ..4500ms | {@0C 4500ms
Brain matter Brain matter Brain matter
| | |
Salad oil Water +Gd

FEOT2MFAE TIRIFEAET P T A B Fig. 12

DELINL TR W &g o7,

4-3 EE

AR ORETTlE, parallel imaging <2 W {534 — b #f
LB 2 Jifi L TRV DT, ARRD T A )LD JKEES
LAY — DRI C & 72 # 2 %, SNRIZQDZ
AWV TPAT A NVDSTRTITEINL T /22S, ]
DER & HAFFLDSNROZEIZQDI A L LI K& FE
N7z, PAI AN T, HFEEOSNRAYE  HLLERD
SNRAMEL %2 2 Z L &2 FM L TW7228, FERIZED
375 o7z, PAIA I THHLLEROE THRED
FHWBWFFEL DL EL B D s, ELAEWRRIRES
WZE > THLERE HRBERD 2DV 72 {5 T B D72
LS. HAFFROSNRO X, SDOIEMIAK XL
25 Z EDFENT, BEE LD QSO K EL
WELTWDLDEEEZ DL QDA A I DIEFIREE
(&, PATAIVIZHARTHIFEERD T HSHLERIZ T
K122 255 DODSDIEH 2 fFFICHZ 5N TWED
T, 8 FEOSNRIZPAT A VI A THULERZ B3
LT O TREIMEL ooz, THDZE LY, QD
TIANDFT LGS & BT DO KEEZEDSdH 1), SNR
DOY—FIZPATI AN L VQDIA NAMENL T VLT &
Wy hrodz. F7z, TIWE & T258FH DS 75 5 E O iR
ENTAINVOIEEIZ)IS L TSDLZEILT 50T, Tk
FATIIETDEI 2> TOLSDAEL 2 53 SNRA' I
Mol=DiZEEZ D,

o b T A M, BOEIZT 72 A
HBHEXIETFHMEBY ORRE R 572D, WFELRIC

2009 4 10 7

Image contrast between each organization when phantom
are in central portion and peripheral zone.
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I AN DREERHE, HRIRFER O BRI L S1E
FRERE, SESELRHNFZ 2T TE D R
EINTWD, ZNTND, ED LX) IR TRE
FBIZLH o> T2 D0 % AL FER THAES 2 2
EITEID, FREFTEMPTE TR WET S L
MOEIIEREIN TS, DedEd, BoN gy s
DI LREHTTHLN TV LD %, FIZEE L%
WIS R Z EHTS BB D 5.

E

Glnl, HEDDLEEREEFEL L TIDOL) i
HHZTCWIZEFE LN FESRIILOFEMER
SOFRIEH NI LET. Fo, ko L) RESR
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Fig. 1  ErOfMEEDORIE  BGAARGINE Y) & 2T 4 ZADMFR

()7 A b—2  (EZFEESE/ZE L Z205mmTDOAF ¥ UALEE TS LCTRigk

(b) AT A ALK & SNRD IR
() AT 4 AX v v 7 L SNRDOMIR

Fig.2 A7 A4 ZAE dmm THAZNEZ0.5mm T OB S TE L 2 WRiF L7z & Mg

COWFEOCNREZMEL TASAATOA 774V E L7,

FE 0.75mmfEY v, TE  2mmiR Y
Fig.3 AFA ZLBE(AS A A 707 7 1)L) & CNROBIR

(a) Spin echo : TR 300, TE 12, slice thickness 4mm, single slice
(b) FLAIR : TR 2500, TE 12, TI 1000, ETL 3, slice thickness 4mm

Fig.4 ATFAAF vy TBIOARATAAMEE T T A MOBR

() BEGAK : 2mm¢Pin, slice/& : 4mm, slice gap : 4mmE5E, AT A AK L : Z1b
(b) 54K - 2mmgPin, slice/& : 4mm, slice No. : 7 58, AT 1 AF v v 7 &4k
Fig. 5 73— % )UK 22— 2508 ImmEOE v % A5 4 RS2 LS CTiRf%

CNRFZED © (1) DAFRERBGEI /NS e X)

a2 T AMAGER - (QE S IREEE IR 5700

Fig. 6 73— % LR 2 — A%)ROFHH © TR 300, TE 12, single slice, NEX 1, 256x256

(A ATGAAEEL T FF A FDORIMER
(b) 25 A AJE & CNRDBIR

Fig. 7 @AY ¥ T3 —FHI X o THRIG S 72 SAEMR 5 5 58 2 W7 L 72 SRR (5

(a) Magnetization transfer®)F 1 AT A AMEL LG 558

(b) Magnetization transferxi# : ETL & 15 755
() JA45E 1 N> gL B 5id)E
()IEEL : FOV, AT A AE L5550

Fig. 8 TR 4500ms, TE 120ms, BW 31.25kHz, ETL 16

(a) Magnetization transferZ) 2 1 AT 4 ABEL L Z 5 R DOBIR (AT A AMEDHEZ 2 L DT NIAZZHMEIMK T T 5).
(b) Magnetization transfer®it : ETL & A5 75 5 EE DGR (ETLA 2 % L K DAV DOIS 5 IR EEDSS ZHITIR T 3 5).

Fig. 9 fastSE{% © TR 4500ms, ETL 8, single slice

JAHE Ny FIgEAE 5 EORFRON Y FIEDSIE S 2120t > TE SR ED LA §5)

(a) TE 85ms, (b) TE 120ms
Fig. 10 VLB - WHEHEY L bEICR3 518 5 50 021k

(a) FOVE AT A AJRIZx)$ BI5 5 50 D021k : TR 4500ms, TE 120ms, BW 31.25kHz, ETL S(HA&MRG AR 7 b &b

TP T IEED AT D).

(b) bl A5 5 TREEDPILR (MHAE < 72 o THH T FHOEZ KT L&),

Fig. 11 I A VO & W GARN X 5 KA O 75 5m
FEQDIAI, TE PAIAL
() BRI AR DS B & S D7 7 » b A%
(b) EBEBN W BAR DS B L DT 7 b A5

Fig. 12 77 Y PADSHLERICH 2 & S LFRNEIZH 2 &L EOFZHMBEMOT > P I AT
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