SEA $EEe BFE- 48T olETes AR

2F . B AvE 3 T MRI 3o d@gsk FE294-E Seol= (solencid) 2L M
st HAze = dA FEED dizgk d4g F55e Ae BEE THHIACH

A 2 i FHrol= 2L2 HHE 4 o, 4] 10 em® o=@ FEEA HWH] 2 om,
F7 005 cm, Bl 10 cme TEIHY oz 38 727 ddz Axsldn, FEHY-S e
de d4dr 23 T HEE Zgton HAY 7HEE 2 cmE F6ith 34
(capacitor) = 2-100 pFAtel 9] &3S o-83t9n, 2ES T4 d-8224 taRl=EHAnt
A3 JiH Edol= 3LY AlEd] FEH] (Signal to Noise Ratio; SNR)E CuSO4
T4 AH(CuS04; 07 g/LyelA 985, A ranE o4 FEddCA oseldlm, Q-
factore unloadd A-f 203-206, loadd -+ 84-893EE FHHIAUD Fewol= =
4& ol&3t] 253 Ju dFdoRs FUE (resolution)?t B3hom, 2d A EH oA
(simulation) & &34 92 RF field® 724 (homogeneity) 7+ af-¢ -3kt
AR B d7E B3l A 3T MRI AEA #Hef g2 22 589 944¢ 258 9
THlwolE 2L ARSI Bt 3dE g4 dzE sdE dAREE de T e 7
e 2l g sdich

Aol FHEE Holed T8 a2¢ge EHsd (5),
777 S xol= (solenoid)d RF YL 349
(vertical) 4 TA4E o€ % U4+ MEI dlae Bo| AMEE

A B

MREIS 93ty olge] loH i Fad AL U
A AgzAF FEHE Wi 38 d MABEd R B
g AFse Aotk (1), d5%d JE F, 713 F4Fd A F
Hurt B2 4 E(resolution) o1t (2). 9714 FH=e 7
Ae o A 48 840 ded, 1 F RFEREL 44
W] 721907 2494 RFAWAE cH s HEsn, 12 3
48 AW|EBAE7 olgste FS ATHLE FAEE gt
U q9gs 37] i 6¢ Fad 9285 0 (2). BE 4l
T o35 (signal to noise ratio: SNE)7} ohe Aol H=
Al G ETY ghe AL ofdAT (4), Az d@SEt g2

o] %2, T9¥ horizontal) 23 E(superconductor) M4
£ o8 MRICA AAdE wiot gtk A HA olfE RFE
49 944 F e 4847 A LA =A0F M)
o HE 90k, 180% o= ZFolA sie #AF4d THH
MRI A4 Q1A E Holde 59 ddelo o= A= &
Arols ge o RFEYEE 90, 180 59 F=E Ta7]
F W3S FolA T 7§87 dEolth EF 5 WA olfe
AA 2 4 FF 75, Y 55 9T 22 3V 4
iz #AA wE F W) qEelg & LdkH 9A9 4
T Ae]22 3ol ALHZ] dEelnt, 2y, A o] o

s} 7 s E 2 @A 2] 11:20-26(2007)

Vs gn oA d T o Fa

SIEd8e AT fafud
wlo|LH I EE A

A oroc2o0rd 2d 208, A9 2007d 49 2

Ba1AAE 0 RS (137-040) MEAl M2T REF s050A, F1EAAE R o5 E ofFHeH
Tel, (02)560-2427 Faxe, (02) 500-2425 E-mail: bychoe@catholicackr
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4 A 3717 A2 A, THY 4 5B 29E0RA
FE 3719 £ =o]=9 RFRY ARE grtEd slesin

AA7A ARG es e 9 AFE A APste BEA
TollA, 478 5ES dHOE 3T (Teslk) HAE 94
H537] st A3 2EH 22 parallel alignment 2]
FE AHEHAYR. BE perpendicular aignment 285 A
43171 A8 2XZEAE o238t horizontal bore® ZE 3
Z1E A HE 1B LE ug 7 A, JA J1E
#} HlgezMe Erbesttt 838 3 T MRI o4 d4< =
5% 9, ddEolH FHF AT (resonance frequency) 8 2
A3 FF 2YE 2 o5 o f9F9(123.48
MHz) ¢ LA (matching) StEE AFste Aol 2Y9 2=
(susceptibilit) B 7k 7I=d SlolA al¢ Fad &7 8
o (&), =% 2% 3 T MRI dA RF fieldd 424
(homogeneity) & frA18717F el¢ oFeh, o7 BAHEE ¢
gt 3T 2 nAr|dds d4< Z5sts AL FF3d
FRFRTAM FHE FEE7] Al A ¥ TR
V%3 A (variable capacitor) 8 Z4E 34 9ot 288t
ol¢t Zo] nFHAgAM AFF T 9= RF 2EE AT F
A HE BE Had ggule [ Q-factor d2 ¥
o2M B2 A2 FUg 95 F it

aspe B A3ess 3 T nadeds $7¢ #2348
A A 22X AL e AFRE £ e SekolE =
e Aot FEGY B85 A 52 20 FHS Q-
factorgs E53nA gt olg BElA BE HAIEF A 1
g MEIZHEGA B +98 94ds 92 T 95 WHe
2 &xolE Feld RFEYC] A sted Al Edlstuat
=]

o R

1 ol&

EFols 2EY YRGS Bdste = A2 T2 4
2 3 (Ampere’ s Law) ol B2t FHAE (permeability) 2 2
ol B Feols YUY A T I8jm AFY A7l HE
ot (7).

BL=ulNI, B=unl [1]
(u=kuo, k=relative permeability, uo = 4w 10-7 T m/A)

&HolE 2YS AFed 44 2P ACE F
71717l AeM EREE weal dn 299 3E TE 7
A HY, 3 57 SR E SekelE 2L A4
9 E 8 A(inductance) = Zo] F718kA HEZ 3 T4 3
Hgd olrAg 271 A8 £5F @& Q-factors FFE
(sersitivity) & 71AA B0t (8). £ dA7Fedde 3HE 7ol
UEEAE 245l & UPEE ¥4 7T GBS 243%

A 2T MREI FHldA FEG4E $3 &dxel=E pFEE A

=3

F8, RFELY AR oM 2lg Z12H Aol A%
(resistance), ¥ ¥ ~, 242 &% (capacitance) ©|th &%
FhTe b2 Zo] 288 & F dEd, RF 3¢9 U€H"
28 229 FF9 24 & AHHH, #HEFHTE ¢
HHx8 229 29SS 2FPoRM IS 7 AT (9,
100,

1
= 2]

Y (Lot = M) C

RF 22§ 88 9v 429 Fd2=E (maximal strength)
= 22189 A7) (Bydl HART olg 1.5 TAM B 3 T
9 nalge M F o 2% ZE(intensiny) Y ¢IRAE ¥ T
Aok Azt Aok (11).

NFHE,

My = ———2 3
0 T (3]

(T; absclute temperature, N; the rumber of magnetic
moments per urit volume)

2 slEdgolel =Y Hlzpel

2 d7d 798 22 492 3 FololEHIgEA
(ISOL Technology) ol AA1H o] gl UA A4 Forte I
(ISOL-HITACHI™) 3T MRIMRS FHIE ¢l&3td THH
A,

LH ol YR o3 FREA WH] 2 cm, FA 005
cm, Zel 10 cmd] 78] HYoz 28 A7 FH=E A9
o T2 HYs 35 de 490 25 £30] HEE Asto
o Bzty 71Ee 2 emes s} FFHEA A (variable
capacitor) = 2- 100 pF Ateldl &iBste &5 ol&35i0h
PE T4 AEog gagl Hilen, 2 72 ded &
< 28 (dreuig B4 FAAHAS (Figure 1), Figure 13
Zrol 48 LA (balanced matching) (50 R)7} o]RAZE
5em, 7% FAe ¥4 A= (passive decoupling circuit)
g 718 tramsmission RF 29 A& (coupling) &
HASES st9in, 4F ALd £d=mel= YL Figure 2
da Bz},

3 AEHelH

AZd =2ds 44 dygd AHgstr] A9 xFDTD-™
(Firite Differenice Time Domain- method) S o|-838to] A&
Aolds steith AHEE XFDTD-™ methods A 2D A
A1 Al 59 Al el A G 2ele H#4
olt},
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ol %4
4. o

%%g 4 (ra)E AR 3913, Ao FAE 240g0121 )
Q
[6]

%"P% Al O]‘IQI’
Ag Al e FE e 5
71 eIt MRI @4¢ 8952
magnetic field) o F%¢] HE% Y
3). Copper sulfate 789 #H (CuSOy; O7g/L) L
29 W 22 MEYA £47] (network analyzer; Hewlet -
Packard, HP4195A)& +9WF 35 (123.48 MHz; proton
Larmor frequency) & A3 XA & HAsE Fuo]

L

1 A7) AlEeo]d

Figure 4= #9 #7949 A8 WFe 24Fo= a4
714 y-z plane, x-y plane®] #7149 +EXE HolFr)
X-y BRlgA e E8o|=g 7 F2oA d2d0] Eol
A A7) BEE Holu Fy ko= AU TH FREAME
w4 BEE BY ZloR 5% ¢ Yk PRIAR V-7
planedAl 74 FHe 7Y YT 2vp gAdo] AT
Aste = e & ¢ A 2Ry 29 W T4 Figure 4

0,

Tunning
Capacitor

) 7_»1“ variablo _f”‘“

(2~53pF)
L T - —‘]; SRS T Capaciiod
S -
C=aaa cha:z o S @)
Fig. 1. £ w0l = 3 MAL 7P Ao A E (z 3 pF)

oq
_1>4—u

270E E3HH 3L, 24} tuning ¥} matchin =
g =ts] 123.48 MHzOﬂ ERCEIRS ik %. 4
22 7.66. LH= 54 5 91%.

ANE FAT 5 AF0 e FAF A LE e
28 452 F Unt

2 zdel 25
AZE 7D Q- factor? bandwidth®] -2 Table 19 #
Algo] 9t} AZE 3de VEYI BA7E o]Esto 3T
A A F de AL FEFIHTE FR6G

SR
A% 299 F95E IRFar YANY 0 A48T

k)

Fig. 2.3 T MRI “&H] o] AH8-617] 918} network analyz-
er= matching® 123.48 MHz &#|-0] = Y

Flg 3 STMRI%}B] oﬂ o@ﬂ EZYwol= 7Aoo B
Magnetic f1eld

-2 —



OA% 3T MRI AHlAlA FE2dds A3 S8=o|= RFEY AT

Table 1. SNR, Q factor & bandwidth of solenoid coil #E  (phantom) A3 A &e copper Sulfate el e
Solenoid coil (CuSOy; 0.7 g/L) JJr Zo] 20 cm9 FE (ra) < o]&ah9l
E8 T1- 3% MREYS 95 A5

T —— G L0 T1 A% MRAAE B8] Aol A8 MRI o
NS (parameter) FOV (field of view)= 150X 150 mm,

SNR 985 995 .
TR (repetition time) / TE (echo time) = 300/ 15 ms,
Qfactor  Unloaded 205.8 203.4 NEX=2, slice thickness/gap — 5.0/0.5, Matrix= 256X 128
Loaded 89 84 o191, B2AIB2E spin echo WAL o] &3kt 2FER
Bandwidth Unloaded 1.4 MHz 1.2 MHz A FED A= oﬂz\L (Figure 5) of| A 03%}4 g glo] A
Loaded 0.6 MHz 0.7 MHz :l_ %C—’H }(\)]_ﬂ]% 2 )}]_021 _]__—L E]— ] O] Oé)al_% Figure

:[LT"’—Oﬂ/q 71“40] qulhz}ﬂﬂ LAEE EO]L}
B.Y-z plane center B field, 32 ¥ ol 71 2}7]74 2] y-z plane 2}7]7¢ . =
Y A Bl o] WolA A Holy, LA | E-F d% o A& o] A A

¥ o
=S
M
Ly
il
22
9
)
=
o
5
=)
o
2
>

ke

N

i

v

o

e

Y

il

06/12/19 18:
teal

A, Body/2 +FAL
PE >

K 5.0/0.50
MAT 256*128
FOV 150 mm B 2932
0

| S W U—W——
Fig. 5. 57 (axial) T1-7 % AF @73, AubA o=z oJ4°  Fig.6. *M}(sagmal) T1-4% Rat B4, 4 25 @2ol
fglo] e EAFH o 22 F AT O HAE DL AN, AT, 2K, AF 5ol B By,
wol a9l
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= (16), £ 4794 AL SAkolE 2L E &3t
g2 A4z s B9 E7HAT FHo] o ¢ felate
g Az H,

E A7 Agd SHrels 2HY E4 E444 3 T
g 1.5 T uleld Heds o AFd Al gz SNRY
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MR 9}, o] B dalMs £l d7ol 2astd
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E A7E B39 44 A4Hn 98 o443 3 T MRI &
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Development of Solenoid RF Coil for Animal Imaging in
3T High Magnetic Field MRI
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Purpose : The purpose of the present study was to develop and optimize solenoid coil for animal- model
in 3 T MRI system and investigate and compare with the birdeage coil concerning the image quality with
the various parameters such as SNR and Q-factor.

Materials and Methods : Solenoid coil for animal-model was made on the acryl structure (diameter 4 cm,
length 10 cm) 3 imes-winding cooper tape of width 2 cm |, thickness 0.05 cm and length 10 cm with 2 cm
interval between winded tapes. Capacitors from 2 pF to 100 pF were used, and the solenoid coil was de-
signed for receiver only coil.

Results : SNR of the developed solenoid was 9851in CuS0O4 0.7 g/l and 995 in rat experiment. Q-factor
was 84 - 891in unloaded condition and 203 - 206 in loaded condition.

Conclusion : The resolution of the image obtained from solenoid was relatively higher than that of the
conventional birdcage coil. In addition, the homogeneity of RF field by coil simulation was significantly
excellent. The present study demonstrated that the solenoid coil could be useful to obtain small animal
images with better contrast, resolution, visibility than images from birdcage.

Index words : RF coil, solenoid coil, birdcage coil, SNR, Q-factor
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