WA

7 AfFeRAF 2AOG0P,
WIS |
CHTYHs ¢qoVv1q

» COPTATATGR NTN3 2TABCRITNGIIA

» (BPNTANGE (BTS2 Yy



SAR(P SO




BTGNS
o CNT: IRl AN N

o NI GINIT 2GS
0 (OPCNTANOTE RABPLRICNGBIA
o NTNNHLEZ AACORP NP NGO OO,
o WAV |




IEEE

Al)

<),
G

L EERV))

fRIFYe (ARG TG 2CNNGe 2HRATIG

YT (F1T3 WYL




YN YIS (IO SANS LN

o (A&

SR
O @ (ARG8T @]

o (A8

O AFIACON

o (ANG&=

G 8 (A8 — 97 LT A1LFT

o TINISAOF I8 RUIFIONSNE (oSG BT
o A8 AR [[Rfvy TTIREF F 4




T YL JF-(F NN

Soiorg
o JJF-(] A9 AH&a
o JH-(T 97 APfS Iof1
o J3-(J AT QMR Jof T
o JI-(J IO LI
o GF-(J T AN (P JofT




O YIS JH-(F (NN AN

SIB g

o JF-(J (TN SHeal

o iR PR 9F-F (A

o JH-(d (Y

RICERERAVEIRINERLI

o JH-(d (Y

RN BTG SRHFG |, (GIiog 56

(OO O, JFTATSS 512N IofT

o JI-(d (CNICABLAF KVILQIA e mA PRI

o JF-(J (VTN TFIZ© BITPINNI] PG
o J-(F A F*ITNI~ RSIF (FI¥VeT




82 T IF-(F 15607 WY

BTG

o J3-(F OO IF SA¢TaI

o fIfeox AT dF-T BT

o IF-(F 00T 47 Rfox T

o CHNITR IS JF-(F OOIIF 79
o (AMBIDS TG JJF-(F OO 515~
o J3-(F OO MoalwAd *afe




¢ N NJ]

13 AF-(F FNOLOW (GITNTATR

(16 =

~N[]) AT
SABING

o PINOLEG (BITNIATTF — 7 ]

0 FBP0 (B 3 IOHPY ]G0 - HLGaT
o 115 TN — 97 TA~If®

o f5IfG F=Itas I TAaN
o FNGLOG (BITNATRRC® TIZ© fGeRT I

o 516 w9 FtE @ (o
o (NG Fres 56 FI=ITaa A9y




W LTS JF-(F CANBCRITNOIT LI

SIB g

o IH-(d C“WZISC:EIWGICEI. SIS

0 JF-(T CHAPLRITHIINT OF 2T ZUNCL*ITNT Oy
RGEREGIR

o PITIIGT 8 NANTERITNGL —JF HLSa]
o JIF-(F TG fNorg
o IF-(F NOFIHIBINGIF




AV WIS qH-(1

o IJ-(d

o Mo &

ERNGIRIERACDGIER

SIB g

{ I AT -9 LAl
o T@ 01 8 G3-(F 9 ATBIN (TSBINP 2O

%Ic_'l S H-(d |\5a=1<1=*‘1-4
o f&>0reT -7 G- [T

o I

eI GR N TR NG EGI RGN G RIED




N YIS OO AT RO (pi*Ted

VLR

ST

o CATCNNGRII 20NG ATHAMAE — I HALSaT
o (NG| ATIPT PN RPRANTALIY(RS OIfeTp]
o Feq] AT — I (P

o TOIGBIE 2CNG ATHAAS
o JCATNNGHRI HI0G; 19l

S I R P

SIBEIE

QoI UG ATAMS -9




ACICNG PRI 2O ATHAS

o NNIM(=A fIOR O A9 1 IO WIF
fRTYI GF (MR ool M 9 - AT
B O PO Py 1 TOIEIR Pl T | =g
1 FOIERT (AT ATI0IC© [[FOF (FHITeTd LT
O (O3, A T TG *ITCT (NG (of
PP ACAMCNNGIIE NGy AT 0 |

o BUNG AT (P JeTo 2 40T, T
1. TP IS RNy AT
2 VIR EIICT G R YA [RGB




NG AT PN RFRATAOI YRS OIfePl

G—W?ﬁ“rﬁr (9 TP I PN RFRATTCAY(RS Olfetpl
é@r @%@a

© N o o b~ w N PF
I %




fpeq AT — a9 (P

o e B/ FACS 7w 85 LT ATIGN =T

1.
2.

(GLOAATNH (Development) :

SBIE WIT (OLOAANTNG (Stopping the
development) :

e (Fixing) :
(FroFIvV(Washing) :
QPICANI(Drying) :




=

N

S

~

GO 20O ATAMS -9 IATYR

Wmmmﬁcmwaa-@@sw{@w

PATS] Pl AN

A PAOIFGIA BTN ARG PN FIAOLR SNIS
) PATS ] P A

M (OIF0G I SHTNI IR J1dT IS Fa1 =T

LS FSIFNIATE gAY (AT GO FHNST F41 =T |

fRFe0Ig g b — 9 NI WRIFS Wl I (M3 =27 |
wmemﬁmmmaﬁwwwﬁw ‘

ﬁﬁsmmmﬁ?ﬂmmmfﬁ%‘ww|




TG HFICGT (GfGEET 20T
ACATAR

o fANTH ICITNCIHIET FIS; FOfGGE 20w ATAE -4

IR O F1 0T —
fSfGoreT a3 —(9 (T
FO0R (BITNIATRRTS / A6 F=IE
GG
fRGIFTR WMAIGF [RTGTTS 2CAO 7o
QIS (NS 4
GHNAF 2NN
3N SO0 (BINIAHTS
26 8 GIf*r2f6 FImIa
RT{TeT ZCNfGre 6N
ST FICAACS

NI GICRIEES RIS

© © N o 0o b~ w0 N F

=
o

=
=




RERRTS
o TAMCNGHFIE NG ATAE — 99 HSAT Je0©

A
o RING AT PN RPRATNLAY(RS OIfeTHl (OfF
FICO N[

o FXFe] ATARTY — 9T (I IV FICO A

o TOIGGIET RCAG ATHAMIR - LIPS TIFHY FACO
N

o AMCICNNGHIE PG NONGGI 20O ATAME -G
JI]RI4 910® AT](] |




e

"?“
N
!

L]
k'




RRLEHBE: NISNIOF EUOTTS (NG
RISASDRIER

SIBIg

o WIIMNBI (TSN 2GS — 4 SLSaI

o IO (TSNS NG — 47 NS

o fVOIFAE WINNGH (ST 2ANGE Y7o
o I I 13 SHI6F (BIFF GFlad RO,

(AGS FFTRICI™ ARACEN, (ANGTI6 [
fOGIRN q33 FENOOIIF TG 5371 14T

o NMR 2TNG8 -4 MAEANGPI 20F %
o NMR 2(N(Gye (CR(FS SR & Toff[YTIR




o

WINAGF (FUSTNII™ 3CNGe

o WINMNOF (TSI AT FHR N NI
foIFe 3T oYfes, = WAL P 8 [@AHS fFF™
PS5 2R B IS NG| (0 BN




TITSTTNOF (FUOTNTS I(N[G8 — 47 TP G

Magnet
Gradient

o

EI TX/RX Coil

-‘H: |
Synthesirer

MR Equsip rryemt

| Surface Coil ]—G'

AReconstructiomn
Emgiine
"Blade Sarver™

k.
| TxsRX Coil RF
Modulatar
Pulsa Genaraticn
Gradient and .
Coil Contral/Timing
Mina et Clocking

LEGEMID B Lagic

Product &vailability and Design Disclaimer = The system block diagram depicted above EPFracessar [ Power
and the devices recommended are designed in this manner as a reference. Please contact | @interface EADC/IDAC

waur local Tl sales affice or distributer for system design specifics and product awallabdlivy. | 0 RFEAIE F Clacks
P Amplifier @ Other




2|)

GY

FRIGR RIS G IC R IERY




Cordrol

Amup lifier 1oy efiorm
i - et erat o
i ——
/ T
Amplifier
°F |
— P AT
CPTT
Imagze Processor |.-7
Imaze Cotwsole
Dicplay
&




JF0 PG I INTF GG TN TN VAT FICNOF

Service connections
(including emergency
cryostat vent pipe)

MRI Scanner cross section

Thermal o
insulation-._

Cryostat filled with
liquid helium

Scanner bore

Superconducting
primary electromagnet.
coil

Magnetic gradient

coils 1/
RF transmit coi -

Longitudinal
| section
Body part specific -
receivecoll —- ~
iy —— -~
P S— ~

] [ |




0 AN TR OB TN FINR

BRI EESIRVITES

o INNTHAR FHINICIT NLN BATRNY T: ALY
(S, I NANP (ATATIRG B, AL (GBI
(FL4 inhomogeneities TN FHIF G5 AN
P BVIZ© =T, (ATGT0 WTI RIRERULIE
573 G938 AT IO Bl iore R T
VNP BINTHFACT GNT IO =T, J3¢ OTF B
NMR STTF® NG B | O NIT 9F 1
Y RE T BRI E R SRR RIGISER]




SONoF (BIFF CRigd ARATON
o AU (SIFHI0 ATNATINNT WHICHIHNF (CIFIITRACN B2 fof g (ofF

(A BT CIER F 4 (off I
o T AFIA

o ANAIHRCII VH* YT (SIFHF0F KR 3¢ [T 711 [9fifde =,
(TN I, BILNA-GIRH TSR T (AT JNSTHR |

o SIEF IIT© (GIFIYE T JNT FOIMBL FAATIIIACDT | 42fTS
A0 BT AN I RN O FiAR G AT GIBI0 (OfF BT T
3¢ O VRGO [N Gor® 2714 *f&*et, JForer (GIFRy
(g B AN H(L ©O(F O 1A= ¢ VIS TFAIHNT (TN
RN BIStE MY I4R) ATIG 2T

— =)

1 Tank cooled to 70°K (Liquid nitrogen)
2 Tank cooled to 20°K (Liquid helium)
3 Superconducting coils

4 Field homogenization coils (active shim)




SONow (BIEF GFiad RGN

o JANAFGIFILIG6 ZST RS CHLA (IPIoP A
I I8 =W 92 GRIAF Tl O
5\ b8 AT I AT
(quench/ (Y ¥J B AT ST =TI

o thermal burns <<} SRR AOCATYR (7,

AP ONF TRRT T II7] JOACR: T
HRY, GNATAR NI AOTBA
WG AR OINEIR *FOI T BN TSN,

TG (Y RS (VRS WIS Ao & BI19Y) |

o SJAIFOIFE NTNNO T A6 bm I <PI\‘5(
P |TBITP

FOOIR(AT & %\WWWEEIW

(4TS A ATGFT (I m <>n<1<mn<e\ A
Wﬁﬂ% "\‘)J\%@ql“f

ol RA)
RSN FLad IS I FACO| '




NN CFLad TATHRSE JIIRT Fd(Low
FIELD MRI ALSO USES):

o AfSAA (Ipfon CraFef, ﬂT?i"ﬂ<1<P{bll<B\ SEISE
DTN HAIT L G 1T A/XG | 43 9 PY
*11:*11% W48 *f& IR F(H 32 %

SIS WI
o CPIATINMAGP IO GATNNSETT ST oA
I 2 (BIFP | IS ©Itns <PICQ5I@T 2 G
AT STRG 28T R ICACR O[O ¢F It <e
OIFory |

o TGP homogeneous (BJFRIN (‘s‘béllb (TS, (B0
W “ll&'_]’bzl\‘ﬂ(q qo4 QSPCQT Q¢C<ﬂ JdR[d Pld

@ AONS (IR VT [0 P (RO OGS

ARG JdR]d Pld VR IE AN NN A4 Al \'ﬁlb\‘)

GRIEES]




ALV GHCRS (BT (CHARACTERISTICS OF THE
MAIN MAGNET)

o (B3P AU (IHZrasfe] 7=
1 AP CIANRPOIBE I @GP oe

im@mmmﬁﬂ A RINGIEED

2. TS A &, (G311 ({6) =i Ay
A2 | IOV HABI SpWeiew, «f6 0.2
(AP 3.0 O 1S #1f73fS® =T research RIGERIEN

7 6 1 qu=F 11 6 T orge @ =ifeg
CIEEIRGEIGERER]

3. ANAQOI(Homogeneity)




IBRY PLACT(SHIMS)

o I JNAT] 5”‘“3'@ ’a‘m*!l |_5[! 411 ﬁ% (<P QWW
Y, W« él?l' \WWW
WWW%?I (homogeneous) XS AT I FIKCT
(PTG -W:\H/sample Jd=]d 4{;4]4 I (S glD] AW
th]_IQg Cb|?IC<P<| Cb|?I<P R Qb WIAC® (] <]

fIfSere(shimmed) FC® ]|

0 (PN YN RITNI(S ?IT'QIE"TC? AT Cbl?l<P A C‘ﬂ’ﬂﬁ?
(STR I[ATK NL&T SRRl B N GIARESCER]
T Pl TG B BfeTrs HoTye ﬂﬁn'@% WG
ACPO N[ (MICNT W%ﬁ) LR “éll"KP I<lﬂ=I\')

o W A1 IV G AORIG R Ag-x ﬁﬁmﬁr
(AL ARTISTAOP DHOGUNS
<PT<IC‘T (OfF A1 3T DARITFA, NBTHA YL
A UG FAT FIO|

o CHLGH AT SNB G PACO RN PRI JH06
(76 NI A9 A | '




(ANGS frFT™ O SN OA

° @S 2 ﬁm"ﬁgr Ak AT %@m@ﬂm@
V) CQ'@ 3 \©
W ﬁﬁciﬁ\ﬂ » C Sj'CElT P <2 sa;gmcqu%tlon
QIWI &3feT (3 TS TGN B ST
4 @W"i @"WWI
© B NS DR KO M RCTACRVICE AR
AR ST, AR e 7O 3T 2

signal to noise ratio QY YIHFCO ([ |

° qfH MR SIS B0 <A1 *I» ﬂ—czr I,
: #w [P JPIgO P(] O], sur ace colls signal to
noise ratio g3 G FHAOO N8 Ol F{HFO AJIQR F({ |

o %@amufaﬂurem 8 PYA 4w T2 [Nog I, [NHE FCIe
"QT_"TTCZI'I

° 3 \vfﬁ“éw T O G WQW‘)‘T
%%ﬁzﬁ 433 4

1 Whole body coil

AA;Z Surface coil to scan the trunk

3 Dedicated coil for the knee

5 Coils set into the examination table
to scan the spine




OPTIMIZING THE RADIOFREQUENCY CHANNEL

o (ANGS-FERIBIIM BIACETS W@b‘ﬂﬁ@%ﬁaﬂﬁ
RUNMOR T PN T ([T FIBID T

FfFTeg AfFefae =3

o

o SIHF ARV I&PC<PICZI ™ (exact Larmor frequency 16
PP T, /(.bl?klb T CFCT (N BAE® RIAT
ST ARTON Fd1 = |

o "m‘*« wcv%zwmﬁ NSY G5 [IAN*N
G <] transmit coil S ATC]
W@W FARY |

o RIPTOIR (912N JTGIE FAT =T I SRR ‘
O G7 |




NI RIS GRICIYIED]

o (OIFRI (R (ARSI BT HNIaore I TG
FAR G TG [(HIFRIT CHLA OIFOIF G2 variation eI
BIFFCRE TF 2T, T IS (@ =& | variation 6 4L
At ASE BN (@Y FTF (SIOT FIA GIAT O NS
TNIEIFRT GHlad M Ao 41 W19 [Ro-o T
JF0 (AAFH variation (©fd =142 modifies resonance frequency,
BIFIT CFF SIFOR TS OGN O (M OIA(ARCNIR
TNFAY P CF g TO NSl T ©© Ho O AT TF) |
AN HFIHACS G2 ARISHI Tt o rfresfag
BIEENERENEEERENE]

Gradients X, Y, Z

y-axis gradient

/1 (yellow coils)

x-axis gradient

= 2 (blue coils)

z-axis gradient
3 (green coils)




(ATGTT0O FCTA [OGIEA

Gradient

Gradient

Variations in the field produced by gradients in direction z

+ )
Gradient
-_

Bo +
Gradient

G €

Variations in the field produced by gradients in direction y




(AFOTT0 T [OoR

=l

Gradient

Variations in the field produced by gradients in direction x




(ATGTIT (IS

o (NMOTTT AP AN TS

o ©IMA ST VO ((BIFRIY CHLAR (Sf T
mT/m), T FAEF BN @FUSIETOA (slice
thickness and field of view) fN<IFe FF|

o WITHS slew rate, O 3F2(63 S1fog Y
STNESTY: OO slew rate JI N GOATNT ST
59 (ANGTT OB STRE FA0© ATAGH 78 Afo-
%o 2(NNOL TR (TN 303 AT (EP)
A7 ARNMRIOT TS (M, T =R FHIHS
CFCd VT JAAFS NS 2(® R({|




ARG FICI6 (EDDY CURRENTS)

o <2 induced currents (éﬂ% ?ETI?FB) (NGO CFaRferq
fRCAIfEer 0 ]2 e ORI (ATHIR( Y 6 |

o 9% induced currents 43 SOT] ZT AR G (T FIBI0
NG JCACE;

1. Active gradient coil shielding(STf@ ¥ (AfSTTC FI T591)

2. Optimizing the electric current profile sent to the gradient
coils while ascending and descending to offset the Eddy
currents( SO0 FCACE (AT electric current
¢ Optimizing PLJ I Eddy currents
P14 Gf ascending <R descending #Ld)

WGP, (AMGIT0 STROYF (NOITT BT I OIMS
supports e FN Yj@ B Lorentz forcesCofd FCI142
I (IHET IR JATHIR #THI AL B |




FNOBIF PRI ITON

o ISR BIIT AIPFI I8 UV INTY,
spectrometer, fod W‘T 38 (AO-ATAS
STNBR JF0 NGTBT B0 POV 38
data acquisition GJ3 (ATSH-ATAAL IV R
CRIGSEX]

o I3 [ GOIRAGI G F~ OO
SRS AN FHBPIO! Mg sfe 2a

AP AGOFIS 51® g3 ergonomics |




MRI SAFETY

o {I\Q YR SIERIE] C‘ﬁiﬂ“ﬂ\‘}“ﬂﬁl(Metal and magnetic field)

o ceiw;?»g R BAEST FR g NUE BAM Fr{FF I J9(F B0
BPT @%@ﬂlw HICO ANS:

o WW%; Ao (B %%?g ) &agngﬂ RIAT ATS IO FIP J (AT
). CPCATI OATHIN 4»%%%1‘%4 IBJ CHLATNT
O [ AR A OF 4 (AR B 4 .
(qC9® <

ATCH)
e e e S R
. )

o ﬁ@%ﬂ@ﬂ?ﬁ%@@ﬂmﬂ: FIGAF (NI, NGO AL,

N0, (OO Olew |

o %_?EC‘W.@ SATRINL I AN &G5O ﬁ%ww W%%T%IW

\© Ut C%%@ 10O ATCIDIIIG STN:
Pl O] 9 GG NP AO AT O (|




NMR 2NGe — 4 TGPl 20T

o /AR @ﬂlvy@cm GBI CRTCAT Wﬂ@a@m—m
O AP Hfopd AOIK (e | J0HCS [P
JIHCATGIACE R OIS Ol 4T ITT-

Y [RSE AFHTATGIH(Acute exposure)
— &4 OAR fam (RS IraR Gy)
- FRrrorfo s SNtEI (2G6y)
— VIR FA (197 (20Gy)
R | %F‘Ef‘iﬁ)f | SNP JHCATSIL(Continuous exposure)
— PIAL (1Gy)
— ferofefs (1ay)
— G Af@ I TAT A©OIF (0.5-2.5Gy) ‘




NMR 2CNNGe (GRINTHRF SRUT & ST

YN BB [IRIT @197 fNT 8
%I%QW?WC#NMR RS 7S @y

(M2 A MP TSAQR 8 [RTAFT 9
NROTS ™A HAT =TI

AT LN FofNg FrfsIEer
A T NMR ARG T7 I B0
=9I

(A B *[NS FE NS

@GS AT FHICO NMR
9 ([N TG IR FAT =7

fJfiae IME =S =y (N 711 (*N¥®
Y ]2 I9 T NN I SNINF

151 fRfY @ fofFesT Iy I37-(F I3
T, vo (ILHCHT ([ ST AAEF foox
AT 2AIRS =0 (MR SR AT 0O
A

IR IFAIR 8 RTATT FIG X0
BRENLRE NEF eI |

FII FBIZ© SMNRR GRS ST
A6t e 1 BIFF CFg 71T (I
SRR

NMR 2(N(Ge JF0 T2 A 98
A0 TofFLAT IS T2 |

NMR 3TNOe NG @197 441 8@ ofeesh
AL TN @9V, ©IFE |, ([T, [[poray

NINCS IATANT N TIS 6 ACF| I3 ATOIHT VAR 0T WOT S R IO

A FASTER [FFIT *SFIY A BHAGN
ST G] BeT Aol ARTNTHAT G1F NMR
SAGR TIT© =T

P




RERRTS

o TINSITABI (FUSINIS (NG — A7 ST/ IO AT

o WISTNGF (FUSTNI™ NG — AT FrINI® I

PO A

o NG WINROF @CSIIT™ (NG Ngfod

AN IeTCO A

o N | |2 SHN0F (BIFF GFlad mﬁﬁm, @fos

P11 ARTTH, (ABTIT FI

OOIRA <8

EIR U0 [ E I"RI.E]‘T <IS<1'§I ITIT P09 ATT]|

o NMR 2(AGg — 99 ACAANG I 20HH 6700 A
o NMR Z(N(Ge (CHRNTRF [T 8 WRUPTYR GO

AT]C] |




THAIIK Yﬂll FOH YOUR

.

makeameme ong|

mw QUESTIONS2.




YON YIS NAGAND 2LNG| L]
Soiorg

0 NAZPINOG —qF S¢Sl
o SARMINF SO G Iofa

o (ANTH AT 2(HT NRfod Ik ORI
o A -FJT.B -FJT¥ & M-mode scan 4q Jofar

o A 8 B —FINT (NI A9

o [T B2 W grsif<s 200y *7fo
RGN GO RAGIERIEA NG ESIRIE

0 WNAZMANG(SGT AT

0 WARMNOSG JTIRIT

GRS




HEAGPOG

o WFGMIES — 43 e WFOLNR w2 Sfo*n|
RSB N N ZANODG N N O*H JE0® U

ﬁmma@?%c;mﬁ«w SRIERIRIB R
FOIT Bpfo*fiard IRV |

o APMOTO HO*F FIRKT B FT SHIRIY (B
G|




AR ST

BE




(AT AN (P NFM0d I3 ST

o FBOIFLARTRBIH @NNNTT CFTE WAZPIGTGF ATAY FROAR AT
3P HZfoF IR A T IFHNORE OATS TG STNCIF A (ot
PE AR IR G5R frP™T ANERIS G e f[{iHe*w

fEFETI A PRF (GAIKGS Q11916 HTEn2ieia (&6t 4

PRCANP AEAZAND O PASTO I G (ANSRRARI [P

fE>Bre GG BGOSR R F1G] B 561G (A PR

W1 AFORIN A1 2T dF2 BIAGOAN (N 2T ]2 BT

FFNCY TS B FIATG —(F TOORT WELHTH AW T =TT |2

RPN I(FF Yol TN R(E-

1. Probe

2. Pulse repetition frequency generator

3. Transmitter -
[T Pulse repemlontor Time delay gzr:ve:gct);r: M
4. Receiver requency genera
5. Wide band amplifier ﬂ\@
Transmitter

6.  Swept gain control [@ept i RN

7. Detector Ll

8.  Video amplifier P4 JWideband] _ [ ], [ Video
pulse amplifier amplifier

o.  Time delay unit it TLJ'

10. Time marker T Gain control

11. Di5p|ay > Fig.23.5 Block diagram of a basic pulse-echo system



A ST




B -FJIN




M-MODE SCAN




)
)

A - BN [PINPITeT AT

2




B —3»IJT(d

CEGRAIR




1T BrRY WEAGHN<S 200Gy




0 N0 NI &

HISESIRIE




WAGPNOS AT

e GERTED







RECET







250N YIS UATIS

BUNGE LA

Sotora
o UNA (NG — 4 Al

o UAA] 3C$%

o GHNEF 2CAMGE —IF AN
o GHNATT 35NIOF FONOI ST 8 AT S(T©

0 UNA] NH{MNOWG R[N
OATAIN

O3 — a9 LT LT

o Pl GHNANIS FleAld QITHIRNCNG LT




Y20 TS fNOIFIF (NGFIA
ERVERAVRCIEE

ABING

o NGIFAF 2(ANGg — 99 Hgeal

o RFGSIMIFSIO AL I
o (AGEINHF0® G2 I
o RNGSTHIGGOT 2O VETYR
o (AGTT*I fOIBIFIF I

XSG CRIEESCIGSEERRI
o AT PICNGI] <P BRIATN




YOO WY fNOIFIT FINT AL
ABING
o 2NN FNGLOG BLNIATRPI Sl

o MG~ 2™ SrrafReg Iy
o SPECT FHJINI(dd <P ORI

o PET TN ©I0T G

T SITS6 W

o SPECT & PET FJINI(Id 0T




Y8ON WY Ao RNfGs 6N
VDRIER

Sotora
o (NGFI ATHATTHS TLSal

o INFIHG (RGN I
0 RNPIAY (@IS Rpfordie S|
0 RNFPIAG MG B O

o ATHAFF TFNSF GG oI IR
N@f©

\®
0 NPT FIRF




Y¢ON LIS FNOOF (20
SICRRIERAVDRIER

Seiorg
o CR 432 DR 49 M<a]
A GES IR EUSE
o Schematic GIIIATNX fSfGoIE (@GS AHma Fr1fe
o fOIGoE RGN 8 FNO6WG (AGSAFT LT
DTN
o TOIGOI (o8 AIFd GIELI




RECET










o (BTF (magnet) : (BIFFIG IR ga\‘%ﬂae
JAIZET BATAIN 72 HINIL P! W
BIFATCH fRf3f® = I5FF *IS teslas (T) M
HTA N P =T

o [FAFIE (EIFFR IV 0.1-3.0 T AR
CF g *f& Y 432 WIT TIRCIS G 9.4 T
ORI g8 ATV G 21 T VS SN I
GNeTH |

o (FLHF K (BIFRY (Ul Setor (A1 46

Sﬁl@%\o\-ﬂcq G AME, SROT-(FH (V)

J FIRYIR-NYL® 8 HTHF |

o BN BT N (Fluctuations) SN A
ffeT= (3 ppm) 7 foAlG ST Fu 2o Goe ! (@)




oﬁwwcﬁwwm

L Ct?]‘éi?ﬁ P rmanen gnet T CFG AR G

ERIR ER MO RERGE
@ﬂmw @Q%F{ EITK?H) c2|c<1= cx-)|<1 ABfeTe (BrEd@fe
<u<1-*<l<1 Bl RI(.\') AN |

o SRR EEIIY %WW JIFRE G LS
\')T“\il\‘J SICRUEE A A9 8GN 100 HLAIS
C?l%"ét_ MR @ﬁt—a@ﬂmm—zﬁ' Sik
(P DAY (BIFB (FIANG k,g<1c«1 &
%%_ ;sw 433_5_\9 W&WT— o A9 (5T W) J]¢ OIdl
o sr%’rc 3 G WWW@%@ AN B (T2
T .8 FAAL N CWTEDT

CEIT5|ICEIIC’7T LT OITH T (TP AAT]E <pAT
wWI

o ZA (IR SITHT IO IR0 WK TN [T Tg
(NS TG

o | ARSI <1° (.<l ToF CET’EIQD(Resistive lectromagnet): O]
oIcdd (TP CAICTNCN\Y 3P\ Q‘d(.<P<l [P |

o ﬂﬁ ﬁiﬂ Sﬂalﬁl?ﬁ 4JE (initial cost)aﬁr’zﬂ [F8 Frad & 43

o (3 m{%a bl?l<PIb AT GAIBIAN AT (IO NS
AIEIANT PICO IAIR P QAT AL 1 d2
Q‘l[?iﬂ?fc:“l_l




%@%mcﬁ%%%rcogs mge tr%l‘fi q_%et ): TN

$%W4C?ﬁ -269 ° C, -452 ° F,@éﬂ@mﬂnm\om
PYOIPLd ?A_CEI?IT?[ (dHSNo<P (A0 A<ICRT

<| 1434@1%[11?‘(2[ C_I?r GF6 Qfos Cﬁ%ﬁ?‘

’i”rf‘% R WOIE O ((h(ad ‘ﬁ& L? AN
(SR BI (VN TS I 13 mczuc\fmw GRIbY
éSéqw A ATTOIN BT BION [O(F, OIHS Y ACTS,

TN PO ¢ IS BT SIS QW
%SMN@IG’IC\‘) m§m AT |

o B RION WHIF NS | 1 I (SRR aArg=2 7

%ﬁﬂ?ﬁc R Sf>ﬂ<1gagbn<13 (CIFF BT AR TR 2T
f1- @@5—4’ SIATIFONEL NI R MH- tﬁlgalxoq
w|‘e1<|»€3|c1@ <15<1a1\9 -’QRI(.QI

C%_ LR O A0
%ﬁcﬁm@m CI IOk

J:la\o %STC«N QNS (M3, signal to noise ratio

o O ROYICSe s PRI G (A3, in%'cm

5) O HLad NS B, (PR IO A4N 3.0 T %‘XV\U‘
J4R]d P(d.




