
"!JeJUb"!J\91n1-:ilPl1bti'IJ.:i1u (Term of Reference : TOR) 

.:11'1..!~1.:i bVilJTt.i~n1':i\91':i1'11ti'1Utl~1tlfl~'IJ~'IJ11Jbb~b Vi~n h-l'Yh (MRI) "!J'l..!1~ 1~i!e:itiwh @.<r b'Vl~6'11 
., "" ~ 
b ':i.:i'rlt11'\.J1f;'l1"tf':i~.IJ bfl\91 

611'\llru M d1 "ili iJ "il utJ'Vl1.:ir.:i~i'Vl tJ 1 b ~ fl.:i"il1nb1J'U bri ~fl.:i \91J1"ilfl1 m::; ?1'U111 bb~ b '\II~ n n1~.:i ?1 .:i~1 iMdl "il 
" 

fl1 m::;e'.J\'.h tJ~iJfl1111 b ~1 bbi;i::;tJd::;~'Vlfim~1 'WmdtJd::;mi;it:-ii;i?i.:i ffi tJdbbm11 mdm1"il~Vi''W?1l1'tJ bbi;i::; b1J'U'\.Jd::; 1tJ'lltl 
" " 

l?iflmdiiJ"ilutJ 1 dri 

@) .® dtJ bb 'U'Ud1tlf11 d'\ll~flflru~ n~ru::; bu~1::; 
" ' 
@) .®.@) d::;'U'Ubb~b'\ll~f1'\ll~f1 (Main Magnet system) 

@).®.@) .@) b1J'Ud::;'U'Ubb~ b'\ll~n~1L11~.:itJ1~ (Superconduct ing Magnet) 1~miJfl1111 b.ff11 '1Jfl'l 

?l'U11Jbb~ b'\ll~n1'Umd1off.:i1'U~ @).c:t b'Vl?lm 

@).®.@).® iJ'llm~b~'U~1'Ul'l'U~ nm.:i'llfl-!!fl 111.:il"i~L°J1tJ 1~if fltJ n-h ITT10.,b"ll'U~b11Md 
" ' " 

@).h@).m iJfl1111m1'1Jfl'l~ 1ml°id11lbb~'Ufldfl'U 1~bn'Un11 (9)@:'.c:t )"ll'U~blll'1d 

@).®.@) .@:'. iJd::;uutJfofl1111?1J1 b?lllfl'llfl'l?l'U11lbb~b '\ll~n (Shimming) 

@).h@).c:t d::;'U'U'\ll~flb~'U 1i~b~tJlliJeJMJ1f11d?lillb~tJ~l'l'U~~ml?ifli11m (Zero boil-off)~ 
"., " 

?l.fl11::; f11d vl1'l1'U'IJ f) ~ 

@).®.@) . '0 iJd::;'lJ'lJ 1 'Wf11d?lbbf1'Ubb'U'Uf;1\?l b~tl'l 

@).m d::;'U'U?l'U11Jbb~b'\ll~m~.:iml'l (Gradient System) 

@) .m.@) 1~fl111Jbb d'l'llfl'l?l'U 1 1lbb~ b'\ll~f1d1111'U'Vlf1d::;'U1'U (m Gradient Axes) 1~1'1°1f1rJ1'1J'U11'1 C§.:'.c:t,. 
' 

mT/m 

@).m .b 1 ~eJ\91J1'1Jfl'lf11dtJrufl11mb d'l'lJfl'l~'U11lbb~ b'\ll~m ~'lml'l 1 'U'Vlf1d::;'IJ1u (m Gradient Axes) 1~ , 

~'l~l'l Slew rates (T/m/s) 1~~1n11 boo Tim/ms " , 
@).m.m b1J'Ub'Vlfl1'Ufa~~~1'l.fl1~bb'U'U Multi-Element Imaging Matrix '\/!~fl Total Imaging Matrix 

'\/!~fl Total Digital Imaging (TOI) 

@) .m.C9.:'. iJb'Vlri1'Wfa~m dfo~qJqJ1ru.fl1~ (Signal-to-Noise, SNR) fl~1-!!UfltJ m 1'\lllll'l'IJ d ::;f1fl'U~1tJ CP 

mode (Circularly Polarized) 611'\llrumdbtl'U~qjqj1ru SNR "il1f1~1bb'\llL.i.:i~.:inm.:i'llfl'l'U~b1ru 
di.I . 0 Q.I ~ Q.I i.I ll 

'Vl\91fl'lf11dm1"il, Dual mode bb{;l::; Triple mode ~1'\llJ'Uf11d bf1'U~qjqj1ru SNR "il 1 f11'11'U'll1'l 

'1Jfl'l'U~b1ru~~fl'lf11d\91d1"il'\ll~fl Digital Surround Technology(DST) 

('1'lzjti) ........ ... . ~K ...... ........ ... ... ... tb::;151'Umd:wm';i 

(i;i .:izjfl) ............ f.'9!.f. .......... .. ... ............. m';ill f11';j 

('U1tJ fl ll~'U bflf1B"ilU~tJ1) 

'\ll'l~'\lltJf)) 

d ~· 
(i;i.:i'llfl) ...... .. .................. ...... ............. ... mdllf11d 

('U1tJrun~n~~~ n~flru::;rn"li) d.J.. , 



@loo%) 

@l.m. b bth.J"11i1~ Low Acoustic Noise i11~'U'Ufl1'~bn'Ub~tJ.:i~1m'Vlfl h.!1'1~~~'U61lJtJ 

@).(( 1~'U'Ufl~'U1'VltJ (RF) 
' 

VIU1 ID '11fl l!:ll!:l 

@).((.@) bU'U1~'U'U Digital ~i1:iJ1'U1'U'1ia.:i'T'Ui1'11J11J1rubb'1~tJ1~m'11liiJ·m.1n11 c(~ 'lia.:i (Channel) 

@).((.~ i11~'U'U Automatic detection ~1Vl'T'U Coil position ~b~tJ'l\911T'il'V'l~m.1i1.fl1'Vm11'WYJmb61~'l 

611l.111tl Combine Coil 1~VlmtreJ'U 

@) .c(.m i1 Receiver bandwidth 1lii!atJn11 @) MHz ~a'1ia.:ii1'11J11J1ru bb'1~i1m1 Sampling i1'11J11J1ru 

bU'Ubb'U'U Direct Digital Vl~ai1 Receiver Sampling rate ~a'1ia.:ii1'11J11J1ru1lii!mrn11 ~o 

MHz 

@).c(.c( i1 Output Power 1Jlllii!mm11 ~b kW m1tJ'Trnb~'li1'11J11J1ru (Tuning) bU'Ubb'U'UB\91 b 'Ullii 

<9l.ct 'll~'11~fl~'U1'Vl~ (RF Matrix surface coil) ~1~.:i1mm.11~n'Ufl1161~1'l.fl1'V'lbb'U'U Parallel imaging 

~1V1foai'tJ1~~1.:i 1 a~1.:ii!m.1tJ1~na'U~1tJ 

<9l.ct.<9l i1 Head and Neck matrix coil 

<9l.ct.~ i1 Flex coil :il1'U1'U ID "11~ 
' 

<9l.ct.m i1 Spine matrix coil 

<9l.ct.c( i1 Body matrix coil :il1'U1'U ID "11~ Vl~B Anterior Arrey Coil <9l "11~ 
' ' 

<9l.ct.ct i1 Extremity matrix coil Vl~B Knee coil <9l ~~ 

<9l.ct.b i1 Focus Shoulder array coil 

<9l .b.<9l 1~'U'Uf1Bl.1~1b\91B1Vl'1n (Host Computer) 

<9l.b.<9l.<9l bU'U1:::'U'U Multi processors a~1.:ii!atJ ID ~1Vl~B"11i1~ Intel Quad Core Vl~B 

~n11 i1m1m~1 CPU 1lii!atJn11 ID.bo GHz 

@l.b.<9l .ID i1'll'U1~fl11l.l:il1 RAM 1liuatJn11 b GB 

<9l.b.<9l .m i1fl11l.l~'lJB'l Hard disk ~1Vlfo image 1lii!atJn11 moo GB 

<9l.b.<9l.c( i1m1l.l~'lJB'l Hard disk ~1Vlfo System software 1lii!atJn11 moo GB 

@l.b.@l .ct i1'1B.fl1'V'lbb'U'U LCD 'lJ'U1~1lii!atJn11 @)~ '61 11tJ'1:::bBtJ~'lJB'l"ilB1liuatJn11 <9llD~o 
X <9lo1Dc( "il~ :iJ1'U1'U 1lJ~1n'J1 <9l "iJB 

' 
<9l .b .<9l.b i1 DVD-R writer ~1Vl'T'Ubn'UU'UVinm'V'l'1'lbb~'U DVD 

.- -,./;'(, I 
(~.:i"lJa ) ......... .. ... rn. rn ... ....................... tJ1~u1'U m1l.l m1 

( 'U1 tJ:a'U'Tt91tJ 

(~,:izja) ......... ~.~ ............................... m1l.lm1 

('U1tJfll.li1'U bBflB"iltJ~m) 
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C9l. b.C9l .~ ijrr:n:w?111111t11 'Um1\J1~m"1m~ (reconstruction) 1 'LI'llru~~ijfl11?1~1~.fl1~ 

(scanning) 1~ 
' ' ' 

(9) . b.C9l .~ 1~'\J'Ufl11~e:J?f11bb"1~~~~e:inrnfl~e:J~?f~1~.fl1~8'U 1 bb'U'U Di com community 

e:ici1~1Je:iCJ\J1~ne:iu~-;rn DICOM Send/Receive, DICOM Query/Retrieve, DICOM 

SC Storage commitment, DICOM Basic Print, DICOM Modality Worklist 

C9l.b.\v 1~'\J'Ufl11?1~1~.fl1~ (Reconstruction Processor) 

C9l .b.lv.C9l ijm1:w?111111t11 'Ufl11D1~:l..11"1.fl1~ (reconstruction) 1ilhJ~1n11 \vct,cterb .fl1~~e:i 

1t11ViVim1:w"1~bBCJ~ \verb x \verb Full FOV 

(9). b. \v.\v ijm1:w?11:w11t11'Um1\J1~m"1m~1~'llru~v1'1m1 Scan 

C9l.b.\v.m ij Scan specification 1~1Je:iCJffJ 1~~-d' 

C9l .b .\v.m.C9l Field of View ?f~?t~1~ile:iCJn11 ctoo i1"1fa:wm 
'U , 

C9l .b.\v.m.\v Slice thickness ?1°1vd'u \vD image Vl'U1~01~~\'le:i~1~d1'U o .C9l 

i1"1~b:W\911 

C9l .b.\v.m.m Slice thickness ?1°1'\ll-ru mD image V1'U1~01~~\'le:i~1~bn'U 0. C9) 

= = 
:W"1"1b:W~d 

C9l.b.\v.m.<i'. Acquisition matrix ?f~?t~1~~1n11 C9lolv<i'. x C9lolv<i'. 
'U , 

C9l. b .\v.Ci'. b 'Vlfl'Llfl fl11 bb"1n b \J~ CJ'U 1 tJ11~ fle:J"1'\ll~e:J b 'VI fl'Ll fl fl11 ~ 'H'il num otl~1'U11 CJ ~'U'\ll~e:Jbfl~e:J~ 

b'Vlfli1flfl11~~fi1be:i~bb 'U'UB~ 1 'LimiVl~e:J Lin king 

C9l.~ b~CJ~~U1CJ (Patient Table) 
'U 

C9l.~.C9l ?111111me:i~-ruJ1m:rn~lJ1CJ 1m~iJe:iCJn11 \veto nfan-r:w 
'U 

C9l.~ . \v ijf11 Scan range 1~1Je:iCJn11 C9l<i'.o b61l'U~b:W~1 

'U 

C9l.~ .m ?111111mfl~e:i'Ummb'U1~~1~~1?1~1~?1~n-J1 ctlv b61l'U~b:wm '1~?1~?1~1~1Je:iCJn11 ~iv b61l'U~b:wm 
, 'U 'V , 

(9).~ . Ci'. ?111111mfl~e:i'Um 'Ubb'U1'Ue:i'U 1m~iJe:iCJn-J1 \vbC9l b61l'U~b:w~1 

C9l .~ 'LJ~m~fl~'Ul'VICJ (RF Coil) , 

C9l.~ .C9l ij lsocenter Matrix coil ~~~~1'Ue:i1:w~rib ~e:i\Jfom1m oLJ:W'lle:J~?f'U1:Wbb~bVI~ n~1~~~n"11~1 VI , 

?111111t11-tl'~1'Umbn'LI1~-X'Um~CJm~l'i'e:i~1~~~ coil ~'LI 1 b~:w 

C9l . ~ . \v ij1~'\J'Un11?fbbn'Ubb'U'U~miie:i~bb'U'U iPAT (integrated Parallet Acquisition Technique, 

iPAT) ~~e:J:W1~'\J'U Integrated Auto Calibration '\11~8 ASSET 

(9).~.m ij61le:i'VJvi'bn{ Syngo Blade Vl~e:i PROPELLER b~e:J"1~ Artifact "il1nfl11bfl~e:i'U1V11'lle:i~~lJ1CJ 
'U 

("1~zje:i) ...... ~~i. ...... ...... .... ........ ..... \J1~61'Und1:Wfl11 
'\ll~~VICJn) 

d (11).o~ 
("1~"11e:i) .. .... .. .... ......... .. .... .... ..... ... .. ....... m1:wm1 

d ;J::.;z_, 
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('LI1CJfl:W~'LI be:ina"ilu~m) ('U1CJtUf"l~n~~~ n~flru~-rn.LJ) 
~... , 



Positioning Aids, Patient Comfort Comfort Facilities and Patient Communication) 

(9).~.(9) "j'~'IJ'Ubb?f..:1?111..:i 1ir~1ii..:ir1tJ~'\.Jbb?f..:i 11ilvm1CJ w~u 
I I I I I 

(9).~.lv "j'~'IJ'IJ Intercom b-Wa~a?f1"j'"j'~Vf11..:ib~1V1i!1V1V1atj~a..:ifl1'\J~l.ltl'IJ~a..:ibfl~eM?fbbn'U?f1iJ1"j't1U~'IJ 

(9).(9)0 

b~CJ..:l~..:1-fleJCJ 11i1 

<9l.<9lo.<9l i11'\J"j'bbml.l~'U~1'U MR Pulsed Sequences ~'\J"j'~frn'IJ1tJli11CJ 
<9l .<9lo .<9l .(9) bVlflUfl Parallel Imaging Technique m~lilnuvin pulse sequence 

<9l.<9lo .<9l.lv b Vl fl -U fl lvD-mD Multiple-echo Spin Echo (TSE, FSE), and asymmetric 

multiple spin echo 

<9l .<9lo.<9l.m b Vl fl -U fl Spoiled and Steady-State Gradient echo with dual-echo 

capability 

<9l.<9l0.(9).([' bVlflUfl lvD-mD FIS steady-state sequence 

<9l.<9l0.<9l.ct bVlflUfl Echo Planar imaging 

<9l .<9lo.<9l.b bVlflUfl lvD-mD Fast Inversion Recovery 

<9l.<9lo.<9l.ITTI bVlflUfl Auto Scout 

<9l.<9lo.<9l.~ bVlflUfl Motion correction technique vim~'U1'\J 

<9l.<9lo.<9l.~ b Vl fl -U fl \vD/mD MEDIC (Multi Echo Data Image Combination) VI ~ a 

MERGE 

<9l .<9lo.<9l.<9lo bVlflUfl lvD/mD TurboFLASH (MPRAGE) 

<9l.<9lo.<9l.<9l<9l bVlflUfl lvD/mD HASTE (Half-Fourier Acquisition with Single Shot Turbo 

Spin Echo 

<9l.<9lo.<9l.<9llv bVlflUfl lvD/mD Time-of-Flight (ToF) Angiography, single-and multislab 

<9l.<9lo.<9l.<9lm bVlflUfl lvD/mD Time-of Flight (ToF), triggered and segmented 

<9l.<9l0.(9).(9)([' b Vl fl -U fl lvD/mD Phase Contrast and multi-venc Phase Contrast 

Angiography 

<9l .<9lo.<9l.<9lct bVlflUfl ce-MRA sequences 

<9l.<9lo.<9l.<9lb bVlflUfl mD GRE field mapping 

(~..:izja) ...... .. .... .. .. 1~( .. .... ... .. ....... '\J"j'~51t1m'j:1Jf11'j 
('U1CJ:S'U~~tl Vl..:i,;VICJfl) 

(~..:izja) ...... .. .... ... . ~~ ..... ....... ............. m"j'iJfl1"j' (~..:izja) ............ .. ~ ........ ..... m"j'iJfl1"j' 



C9l.C9lo.C9l.C9lITTI bVlf1tJf1 Diffusion-weighted imaging bb'1~ Perfusion imaging 

C9l.C9lo.C9l.C9l~ bVlf1tJf1 PACE (Prospective Acquisition Correction) 

C9l . C9lo.C9l.C9l~ bVlf1tJf1 LOTA (Long Term Data Averaging) technique '11'Vl~'U'1\91 Motion 

bb'1~ flow artifact 1\9ltJ~'bJb~:W Scan time 

C9l .C9lo.C9l .®o b vi f1 i'J f1 SPAIR - robust fat sat (robust fat suppression using a 

frequency selective inversion pulse) 

C9l.C9lo.C9l.®C9l bVlf1tJf1 DIXON - ®-point Dixon with rnD VIBE and rn-point Dixon with 

TSE, the following contrasts can be obtained: in-phase, opposed 

phase, fat and water image 'Vl~e:J LAVA Flex bb'1~ IDEAL 

C9l.C9lo .® ffi tJ·mm:W~'Ll3i1'Ll~1'Vl~'Ufl1'H'l~1\l.fl1~~1'Ll~1\l 1 ~\l~'i:J 1 tJ-d 

C9l.C9lo .he9l 1 tJ·mm:w Neurology Suite ~~1Aqjtl1rne:i'U~1tJ 

C9l.C9lo.®.C9l.C9l bVlf1tJf1 EPI sequence 6'1°1V1~'Un11~.:iri11tJ1h1rie:i'1 (Protocol) 

"U"El\l Diffusion imaging bb'1~ Perfusion imaging 

C9l.C9lo. ®.C9l.® :iJ61felvJ bb Tfl 'Ll fl11~ b~'Llb~el\91b~fl11 'Ll?f:Wel\l b ~el'1i1 tJ1 bf111~'Vl1'Llf1'Ll1-LJ' 

Stroke 1~~~'Ll 
C9l.C9lo.he9l.rn :iJ 61f el 'VJ ~fo 1{1t1fl11 '1 \91 fa VI~ V1°11~.fl1 ~ i \91 ~ 'Ll (Metal Artfact 

Reduction) 

C9).C9)o.he9l.<i'. :iJ 61f el 'VJ bb 1{1t1fl11'1\91fl11"tl Er 'lJ "ti ru ~ ~ f1'Ll1-U fl~ ml 1 '11 tJ ( Syn go 

Blade) 'Vl~el PROPELLER 

C9l.C9lo.he9l.ct bVlf1tJf1 rnD isotropic resolution volume imaging 

C9l.C9lo.®.C9l.b b V1 f1 i'J f1 Tu-weighted high resolution rnD Restore protocols 

optimized for inner ear examinations 'Vl~el rnD FIESTA 

C9l .C9lo.he9l.ITTI b V1 f1 i'J f1 Whole-spine protocols in multiple steps with 

software controlled table movement 

C9l . C9lo.® . C9l . ~ b V1 f1 i'J f1 ®D and rnD MEDIC protocols for Tu-weighted 

imaging, particularly for C-spine examinations in axial 

orientation where reproducibility is difficult due to CSF 

pulsations and blood flow artifacts 

('1\lzjel) ................ ~Jff. ........ .. .. ...... tl1~51'Lln'J1:1Jfl11 

('1\lzjeJ) .... ........ ..... ~:~~ ... .................... n'J1:Wfl11 

('Ll1tJf1:W~'Ll bBfleJ"ilti°1m) 

'Vl\l,;'VI tJ fl) 

~ ~ 
('1\l'tfel) ......................... ....................... m1:w1111 

(t11tJrun~n~~~ n~riru~~noLJ°) 
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<9>.<9>o.b.<9> .~ b 'Vl fl iJ fl mD Myelo with mD HASTE and mD T rueFISP for 

anatomical details Vl~e.J mD FRFSE, SSFSE bb~~ FIESTA 

<9>.<9>o.h<9>.<9>0 b Vl fl iJ fl Dynamic sacroiliac joint imaging after contrast 

administration using a fast T @)-weighted FLASH bD 

sequence Vl~e.J SPGR 

<9> .<9>o.b.<9>.<9><9> b 'Vl fl iJ fl Spine diffusion protocols to differentiate 

osteoporosis versus tumor infiltration and post-

radiotherapy changes versus residual tumor with PSIF 

sequence Vl~e.J FIESTA 

<9>.<9>o.h<9>.<9>b b'VlfllJfl Dixon - m point Dixon, based on Turbo Spin Echo, 

for improved separation of fat/water signal Vl~e.J IDEAL 

<9>.<9>o.b .<9>.<9>m b'VlflUflVlbl"1~611V1-rum'";ivl1 MR spectroscopy 

<9>.<9>o.hb hbbbm:J..J Angiography Suite ~61'1AqjU'";i~fle.J'U~1E.J 

<9>.<9>o.b.b.<9> b'VlfllJflfl1'";i11\1'1l~ Surface soil V1mE.1'1l~bb~~6'1bbfl'Ll~~e.J:l..ltl'U61'1V1-ru 
' ' 

bVlfllJfl peripheral ce-MRA 

<9>.<9>o .b.b.b b'VlfllJfl bD and mD Time-of-Flight (ToF) protocols 611V1fofl1'";i 

\91 '";i 1 "il Circle of Willis, carotids, neck vessels, and breath­

hold protocols for abdominal vessels 

<9>.<9>o.hb.m b Vl fl iJ fl Triggered bD/ mD ToF sequences ?1°1 VI -r 'U non­

contrast MRA, particularly in the abdomen and the 

extremities 

<9>.<9>o.b.b.ct b'VlfllJfl bD/mD Phase-Contrast 

<9>.<9>o.b.b.<t b Vl fl iJ fl MR venography with bD/mD Time-of-Flight (ToF) 

and Phase-Contrast 

<9> .<9>o.hm 1tJ'";ibbm:l..I Cardiology Suite ~61'1AqjU'";i~fle.J'U~1E.l 

<9>.<9>o.hm.<9> 1tJ'";ibbm:J..J Fast acquisition of the basic cardiac views 

<9>.<9>o.b.m.b1 U'";ibbm:J..J Cardiac scouting 611V1-r'Ub'VlfllJflbzjE.J'Ll1'Llfn'";i Step-by­

Step procedure b ~ e.J Visualization bb ~ ~ Planning .n 1~vh1"iJ 

Vl~e.J iDrive PRO 

(~..:izje.J) ... ... .. .. ... .. ~~( .... ... ...... .. ... . tJ'";i~n1'Llm'";i11n1'";i 

(~\lzje.J) .... .... ....... ~r. .................. ... ...... fl'";j'";j:l..Jfl1'";j 

('Ll1E.Jfl:l..l~'Ll be.JfleJ"ilu~m) 

Vl\l,;VIE.Jfl) d ~ • 
(~\1'1le.J) ..... ..... ... ..... ...... .. .. ........... ... ..... . m'";i:J..Jfl1'";j 

('U1E.Jrun~n&l~\9!J n~flru~-rfl-6) 
~... ' 



"" Vl';iB Respiratory Triggering 

<9l .<9lo.b.mc9:'. :i1b'Vlflilfl l 'Ufl1';i~\>l Motion Artifact "il1flfl'U 1.LJ b~B 1 mJlml'l~ 
fl:WoB'\>lVl~B Navigator 

<9l.<9lo.b.mct ffi 'lhbbf1';i:W?f1lJ1';itl~\>l Artifact "il1fl fa VI~ 

<9l.<9lo.b.mb b'Vlflilfl Stack of short-axis slices Vl~B FIESTA CINE 

<9l.<9lo.b.rn.'111 b'Vlflilfl Retrospective gating with cine sequences Vl~B Fast 

Gradient Echo using EPI Echo TRAIN 

<9l . <9lo .b . rn .~ :Whh 1~ fl B ~ ?1°1V1-r'U Coverage of the whole heart VI~ B rnD 

Heart 

<9l . <9lo.b.rn .~ :Whh1~flB~?1°1V1-r'U Ultra-fast dynamic imaging Vl~B FGRE 

Time Courseb '\11 fl i1 fl Segmented IR TrueFISP/ FLASH VI~ B 

Cine IR 

<9l.<9lo.b.m@o b'Vlflilfl Robust and reproducible contrast ';i~V111'l Tissues 

tl'U bD phase sensitive inversion recovery Vl~B PS-MOE 

(9).@o.b.<9:'. hhbbm:w Body Suite ~~1ri'qpJ';i~flB'UJl1v 

<9l.<9lo.b.<9:'..<9l b'Vlflilfl bD/rnD HASTE bb~~ bD/rnD TSE Vl~B Single shot FSE 

bb~~ FSE 

(9).@o.b.<9:'..b b '\11 fl i1 fl Fast single-shot HASTE protocols bb ~ ~ high 

resolution rnD Restore protocols for MRCP and MR 

Urography examinations Vl~B rnD FRFSE, SSFSE bb~~ FIESTA 

<9l .<9lo .b .<9:'..rn b '\11 fl i1 fl Fat suppression protocols bb ~ ~ Quick FatSat, STIR, 

HASTE, FLASH and rnD VIBE (in-phase/opposed-phase) 

protocols and multi-echo TSE 

<9l.<9lo.b .<9:'..<9:'. b '\11 fl i1 fl Fat suppression protocols bb ~ ~ Quick FatSat, STIR, 

HASTE, FLASH and rnD VIBE (in-phase/opposed-phase) 

protocols and multi-echo TSE Vl~B rnD Dual Echo Gradient 

Echo bb"'~ LAVA 

(~'lzjB) ...... .... .. 7~( ..... .. ... .. .. .. .. .... U';i~l51'Um';i:Wfl1';i 
('U1CJ:U'U-r~tl Vl'l~VICJfl) 

.. ~h .. i-J?,../L-- ' 
(~'!6/!€1) .... .. ........ ......... ... ...... .. .. ... .. .. ..... f1';i';i:Wfl1';i (~'l"l!B) ..... ... .. ....... ... ... ... .. .... ..... .... .... ... m';i:Wfl1';i 



C9l.C9lo.\v.ct'.ct bVlfltJfl Dixon - \v point Dixon with rnD VIBE b~e.J~ in-phase, 

opposed phase, fat and water imaging 'Vl~e.J LAVA Flex 

C9l.C9lo .\v.ct'.b bVlfltJfl Dynamic rnD VIBE protocols 61°1'V!.:r'\J Visualization of 

focal lesions with high spatial and temporal resolution 'Vl~e.J 

Turbo LAVA 

C9l.C9lo.lv.ct'.b'll b Vl fl 'LI fl Dynamic volume examinations with rnD VIBE with 

high spatial and temporal resolution 'Vl~e.J Turbo LAVA 

C9l.C9lo.lv.ct'.~ bVlfltJfl Diffusion-weighted imaging ~1'\ll.:r'\J Liver bb~:::~'J'U~'U 1 

(9).(9)0.lv.ct'.~ b Vl fl 'LI fl High resolution pel vie imaging (prostate, cervix) for 

tumor visualization with Tu SPACE 'Vl~e.J TuW CUBE 

(9).(9)0.lv.ct h.J<jbbm:i.J Oncology Suite ~~1~qith:::ne.J'\J~'JCJ 

C9l.C9lo.\v.ct.C9l b V1 fl tJ fl rnD VIBE, FLASH and STIR-TSE in-phase/opposed­

phase protocols with a high sensitivity to metastases 

detection 'Vl ~ e.J LAVA, Single Shot bb ~::: Dual Echo Gradient 

Echo 

C9l.C9lo.lv.ct.lv b Vl fl 'LI fl Dynamic imaging protocols ?1°1 'Vl .:r'\J Assessment of 

the kinetic behavior for lesion visualization bb ~ ::: 

Characterization 'Vl~e.J Turbo LAVA 

C9l.C9lo.\v.ct.rn b Vl fl 'LI fl Quantitative evaluation bb ~::: Fast analysis of the 

data with colorized Wash-in, Wash-out, Time-To-Peak, 

Positive Enhancement-Integral, MIP-time, and combination 

maps with lnline Technology or for offline calculation 

(9) .(9)0.lv.b hhbbm:i.J Breast Suite ~~1~~t.J<j:::ne.J'\J~1CJ 

C9l.C9lo .lv.b.C9l bVlfltJfl High resolution lvD protocols for morphology 

C9l .C9lo.lv.b.lv b Vl fl 'LI fl High resolution rnD protocols ?1°1 'V! .:r '\J Contiguous 

coverage of both breasts simultaneously 

(9).(9)0 .lv. b.rn ffi t.J<j b(;)fle.J~~1'V!.:r'\J Implant assessment 

(9).(9)0 .\v. b.ct' m U'j b(;)fle.J~ iPAT '11'Vl.:r'\Jb~:!.Jfl11:!.J b ~1 (Speed) bb~::: 'j1CJ~::: b~CJ~ 

flTV'l (Resolution) 'Vl~e.J ASSET 

d ~~{ (~\l'll"fl ) ................. .... ... ! ....................... t.J<j:::n1'U m'j:i.J fl1 'j 

('U1CJ;a'U.:r(;).U 'Vl\l,;'V!CJn) 

(~\lzje.J) ...... ......... ~!~ .... .. .............. .. ... m'j:i.Jfl1'j (~\lzj"fl) ............. ~.~ .... ... .. . m'j:i.Jfl1'j 

('U1(Jfl:!.J~'U rnrnl"ilt:l~CJ1) ('U1CJrun:on~~~ n~flru:::.:rn.V) 
6.J... ' 



<9l .<9lo.\v.b.4'. b'VlfltJfl SPAIR - robust fat sat (robust fat suppression using 

a frequency selective inversion pulse Vl~el ASPIR 

<9l.<9lo.hb.b b'VlfltJfl Dixon - \v point, Dixon with rnD VIBE b~el~ in-phase, 

opposed phase, fat and water image Vl~el LAVA Flex 

<9l.<9lo.hb.b'1! b'VlfltJfl Volume Imaging with Enhanced Water Signal VIEWS 

b~elbb?f~.:JJl1YHb'U'U Bilateral, Axial, bb'1~ Fat-saturated (Vl~el 

Water stimulate), rnD Near isotropic, Sub-millimeter voxels 

bb'1~?f1lJ 1''H1 Reconstruction JI 1'W1 ~fl '11CJn'UJI1'VfeJ'1 \91 j161!11 vi' 

'U~b'Jt\Jjel'lJ 1 ~1'UlJ Vl~el CUBE 

<9l.<9lo.\v.b'1! hJjbbmlJ Orthology Suite ~'11A'ryth~f1el'U~1CJ 

<9l.<9lo .hb'1!.<9l b'VlfltJfl \vD TSE protocols ?1°1V11''U Proton density (PD), T<9l 

bb'1 ~ Tu-weighted contrast n'U High in-plane resolution and 

thin slices 

(9).@)o.\v.b"l!.lv i11ell'Jbb1TI 'Uf11j'1~ Artifact ~nn faVI~ vh 1 W.~m'Wotl~b':il'U~'U 

<9l.<9lo.\v.b'1!.rn b 'Vl fl iJ fl rnD MEDIC, rnD TrueFISP protocols n 'U Water 

excitation for Tu-weighted imaging n 'U high in-plane 

resolution and thin slices Vl~el MERGE, FIESTA 

<9l .<9lo .\v.b'1!.CS:: b 'Vl fl iJ fl High resolution rnD VIBE protocols ?1°1 VI 1 'U MR 

Arthrography b-d'U knee, shoulder and hip bU'U~'U Vl~el LAVA 

<9l .<9lo.\v.b'1!.4'. i11tJj1\91 fl el '1 rnD MEDIC, rnD TrueFISP, rnD VIBE with Water 

Excitation ~bU'UJl1'Wbb'U'U High isotropic resolution '11V11''U rnD 

post-processing Vl~el MERGE, FIESTA bb'1~ LAVA 

<9l .<9lo .hlri.b ffitJj1 \91 flel'1 Whole-spine, Single-step bb'1~ Multi-step 

<9l.<9lo.\v.b'1!.b'1! b 'Vl fl iJ fl SPACE ?1°1 VI 1 'U rnD imaging with high isotropic 

resolution 1'Uel1CJ1 ~ '11 'U Shoulder, Hip, Knee, Wrist VI~ el 

Ankle bU'U~'U Vl~el CUBE 

<9l . <9lo.\v . b'1! . ~ b 'Vl fl iJ fl Dixon , based on Turbo Spin Echo, for improved 

separation of fat/water signal Vl~el IDEAL 

('1.:Jzjel) ... .. ...... . 1f~tf ........ .. .. .. .... .... tJj~51'UmjlJf11j 
(mtJ:a'U1\91 tl m,jvmn) 

('1.:Jzjel) .. ............. ~J~ .... .... .. ....... .. ...... f'ljjl.Jf11j ('1-:Jzjel) .... ...... .... .. ~~ .. ... ... .. f'l'VilJf11j 

('U1CJfllJ~'U rnnB''1il~m) ('U1CJruD~n~'W'l>ll n~flru~rn.U) -:..J... , 



ID. ei'IJn':iruth~mlU~'U 51 ( Non-Siemens Products) • 
\v l°iifo fl1':i 1 otl\l1'U h1'1 n~ru:m.Jbr;i:l.JVl~f)~f)Bb~ nwrnun~ (9) 'IJ(11 . (9) 'IJ 'IJ , 

tv .tv ':i ::!'U'U RF cabin ~\1l~\l':iB'UVfei.:i MR scanner b~eiuei.:im':i;;1ruru1ru':i'Uff'.l'U"il1nmtJ'LleinmJlm11mi1'U 
v v ~ 

lv.m b?f1611V1-r'Ubb'll1'Ll?f1':itl1611V1fo MRI (MRI compatible IV pole) "i11m'U C9l b?f1 

Iv .cs'. bfl~f)\l'l.H'Uel1fl1~~\1l~\l1 'UVleJ\lt1l':i1"iJVlf)\lfld'Ufl:l.J "il1'Ll1'U \v 'IJ(11 , , 
' ., 

Iv .ct' bfl~f)\l\1l\1lfl111J:S'U"i!1'U1'U \v 'IJ(11 
'IJ , 

lv.C9lo Mayo stand "i11'U1'U C9l ~\1l 

\v .(9)(9) ':i::!'U'U b~tJ.:i'11V1fofl'U Hf "il1'Ll1'U (9) 'IJ\1l , 

lv .C9lm bfl~ei.:i611':iB.:JhHh611V1fo Computer workstation 'll'U1\1l lv kVa "i11'U1'Ll C9l ~\1l 

lv.C9lcs'. bfl~eJ\l61'1':iB\lhh~1~\l':i::!'U'U 611V1fobfl~f)\j MR bb'1::!W'U'U'l.Jfomm~ '/J'U1\1l (9)\vo kVa "il1'Ll1'U (9) '11(11 

tv .C9lct Patient Monitor ~?f11J1':iti1m'WVfei.:i MRI 1Jl 

lv.C9lb bfl~eJ\l\1l:l.JtJ1?f'1'U~?f11J1':it11 m 'UVteJ\l MRI 1Jl 

, 

\v.C9lgii ei'l.Jmru'11V1-r'U 1~ bfl~eJ\l'1::!'11tJ b?f:l.JVl::!'Vl1\lVl'1eJ\1l b~ eJ\1l~1b~el1 m 'UVleJ\l\1l':i1"iJJi'1 tJ bfl~eJ\lt11 ':i1"il mJ b VI~ n 1 'VJ~1 , 

(Spacetation MRI trolley) 

lv . C9l~ bfl~ei.:i5\1l~bb'U'UBt111'W~ (Automatic Injector) 

lv.C9l~ Syngo Via workstation 611V1fo MRI i'Ll MAGNETOM Aera C9l ~\1l 
... ' .. ... "' m. n1':it11\1lt11\lLft':iB\l 

bn.(9) m Vl'U~fl1':il'i'eJ\l~\1l~\lbfl~f)\j(1l';j'J"iJ?f'U11JbbJJ b Vl~n 1 vJ~1 l\1ltJ-d1.:i ~'ll1'U1tu'/JeJ\l'U~~'Vl i ~e..J~\1l Vl~ei-d1.:i~~1'U 
'V 'V v 'V 

fl1':iB'U':i:1.J"iJ1n 1 ':i.:i.:i1'Ll~e..J~t11 
'IJ 

m.lv m Vl'U~n1':il'i'ei.:i~ (11~\j bfl~f)\lt11 ':i1 "il?f'U11J bbJJ b VI~ n 1 vJ~1 bb'1::!eJU mru'IJ':i::: n f)'l.J fl':i'U'l1\1l 1 'Ll n1':i1 otl\l1'U"il'U 
'IJ , , 

?f11J1':itl 1otl\l1'U11ii'~ 

m. m m Vl'U ~fl1':i l'i'ei.:iv\'1 fl1':iU-r'U'IJ':i \j ?f m'Ll~ bb'1 ::!vl1fl1':i~ (11~\j bfl ~f)\j m1 "iJ ei1 tJ1:::?f 'U11J bbJJ b VI~ n n1'1 \l?f \l'W~f):l.J 
'IJ , 'IJ 

~'IJ mru bb'1:::~'1.J mru~'Ll I 1 Vi'b1tJ'U~ei tJ "il'Ll?f11l1':iti 1off.:i1'U11ii't111:1.J1 t11~'IJ':i:::?t.:il°i'llei.:i0off.:i1'U1(11tJ1JJ?11'1 
1"111off~1tJ 

m .cs'. m Vt'U~m':il'i'm~ l'l~.:i':i:::'U'U 1 vJ;;1 ruru1 rub~ B'Ll b~mfl~ei.:iv\'1.:i1'U bb'1 :::':i:::'Uuu ei.:i n'UB'Ll m1 tJ 
'IJ v v 

('1.:izjei) ...... .. ... ~-f'.li. ......... .............. tl':i:::u1'Llm':i:1.Jfl1':i 

('Ll1tJ'B'Ll-rt1ltl m~VltJn) 

.. ~}), .. ~ 
('1\l'IJB) .... ............. .. ....... .. .. ... .. .... ........ . n':i':i:l.Jfl1':i ('1\l'IJB) .... .... ... .... ....... ... ....... ..... ..... .... .. n':i':i:l.Jfl1':i 

('U1tJfl:l.J;;r'U beJmJ"iJ~~tJ1) ('U1tJtU!]3jn~~~ n~~ru:::-rn-6) 
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CS:.(9) m ~'U~fl1';i'i\l:::foth:::n'Ufl11:l.J b~tl'Vl1tJ'Vlfl ., 8~1\l~ bn~;'Utl'UVln~TU'IJ8\l bfl~8\l\?lffeJ~'i\l'U8U mrub ~:l.J b~:l.J cu , I , , 

~1..:i 1 1?1'18m:::t1:::nm1~'U~fl1';j 'l!'Ubb~l'Ul?l';i1'i\lr'Ub?l~'i\li'W 
cs:.tv ~'IJ1t1~mr'U~~'ll8Uuruu~..:i1'\.J';ibbm:l.l Update software 1'VI~ 1 -w~8:l.l hardware ~b~t11-1i'8..:i1~~..:i 

';i:::'\J'U 1~t11~fi~:i.J'1fi1 \?1'18~';i:::t1:::nmm ~u~m';i 
'\J 

~'IJ1tJ~8\l~\l:l.J8'U~i'.i8fl1';i1.ff..:i1'U (Operating Manual) m~11Vlmb'1:::Jl1~15..:int]~8~1..:J'1::: (9) ~~ 

er'LJ1 t1 ~8..:ii1V1'1!..:i~8r'U ';i8\l fl1';ib lJ'U ~1 bb Vl'U"il1V1ti1 t1m bb?l ~..:i bbnfl ru::: m';i:l.J fl1';j~'i\J1';iru 1 fl1';j~~~8 
'\J 

er'LJ1 tJ 'i\I::: ~8..:i~..:i"li1..:i er-111'U1ru:l.J 11?1 ';i1 'i\I bb'1 :::u r'U bfl~8..:i b ti'Uu ';i:::"il1'Ll'U bb~l'U \?1 ';i1'i\I r'U 1~ tJ 1~f1~fi1u~fl1';j1~ 
'\J '\J v 

,, ,, 
I Vi'..:i~'U 

cs:. b er'LJ1tJ'i\1:::~8\l bb?l~\l'Vl~mi1'Uflill1~'LJ8..:J"li1..:i11e.J1'Ufl1';itl n8'\J';i:l.J'i\11n b ';i\l\l1'Uere.J~\?1 
'V 6S , , 'U 

er'IJ1t1 'i\I::: ~m~..:ier b zjt11'll1rum'\.J';i::: biJ'Ue.i'1fl1';j1 ibfl~8..:i bb'1:::8U';i:l.l b ~:i.J b~:i.JB n8~1..:i,j'8 t1 (9)0 1'W 
'\J '\J v 

CS:.<i er'LJ1tl~8\lvl1fl1';i~~fl1';jtl n8'\J';i:l.J fl1';j 1i..:i1'U1 ~'Ufl'11 mm i'11:l.J1';if,l 1oU\l1'Ubfl~8\l1~8~1..:ii1'\.J';i:::~Vl5Jl1'W 
'\J ' '\J 

er. 'li'ein1'Vf'U~nT;iu'im';i~";i1'11U'1of.l;J1f.lfl~'U6l'1..m.1bb~b'Vf~n 1 vJvh (MRI) '11'U1'U G) .:i1'U 

<r.@ ruu6'n-~ru::~11tJ • 
cf.(9) . (9) 'U~~Vl er boLJ1~1:l.J'i\I::: ~ 8\l~~~\l bfl~8\ll?l';i1'i\1~1 ti fl~'Ubb~ b VI~ n 1 vJYh (MRI) b ~81 ~'U~fl1';i~1'U1'U 

'\J 

(9) bfl~8..:J -w~8:i.J8tJ mru~..:i~81 ud 
' 

cf.(9) . (9),(9) bfl~8\l\?l';i1'i\1~1tlfl~'Ubb~b'Vl~n1vJYh(MRI) 'LJ'U1~1~,j'8tJnl1 (9).cf bVl?l'11 'i\1°1'U1'U 

(9) bfl~8..:i zj..:i bU'Ubfl~8..:im~bflt1e.i1'Ufl1';i~~~..:i 1 'W b..:i-wt11'U1'1~'U:l.l1ntl'u 
cf.(9) . (9) . \v Patient Monitor ~'11:l.l1';it:l1m'W~8..:i MRI b~m~1~~m:i.Jt11fl1';iertht1'LJru:::VJ01 

'\J 

fl1';j\?l';i1'i\I 

cf.(9).(9) . m ';im~'W-W~8:i.J8umru-d1t1:a11?1om~'U~?11m';im.LJ1~8..:i MRI 1~ 
' ' 

cf . (9) .(9).CS: bfl~8\l~:l.J tl1?1'1'U~'11:l.l1';it:l 1 m 'U~8\l MRI 1~~1V1ru ert'J1t1~~8\l1~r'U fl1';i~:l.J tJ1'LJru::: 
'\J 

vl1fl1';i\?l';i1'i\I 

cf. (9). (9), cf m n ruo/i/n'lln rusvi bb'1:::8tJ mru~'U .,~ b~ tJ1oLJ8\l~\l'Vl:l.J~ 
' ' I 

cf.(9) .iv eri1~1..:i'i\1:::~8..:i~~V11?1m'U~1'U1 ';i..:i-w tl1'U1'1 b ~8~~~\lbfl~8\l\?l';i1'i\I bfl~8..:im1'i\18lt11:::~1 tlfl~'U 
'\J 

bb~b'Vl~n 1vh~1'lliJ~rrn1'1)'1)1ru?1~1..:im-w~~1?18'1 (MRI) 'IJ't.11~ 1~,j'8t1n11 (9).cf bVJ?lm 

('1..:Jzj8) ........... ~t~ .. ...... ... ............ '\.J';i:::n1'Um';i:i.Jfl1';j 

(mCJ:a'\.J~IPltl 'Vl..:i,;vmn) 

('1..:Jzj8) ............. ~~.~ ......... .... .. .. ... ...... m';i:i.Jfl1';j 
d ~ 

('1..:J'll8) ... .. ...... ... ............ .. ... ... .... ......... . m';i:i.Jfl1';j 



ct. (9) . rn ~ r'U 41~(;) 8~ b ll'U ~tJ r'U tJ 1~81fl 11 bb~ ~" m 'U ~ b ~ 8'11l.l11ti ~ (i) ~ ~ bfl ~8~ ~ 11"il 81 EJ1 ~v11 EJ fl~ 'U 
'IJ 'IJ ' 

bblJb'Vl~fl 1 ~vh1Jii(i)r'U~t1Jt1J1ru6'1~1~rn~~~~8~ "LJ'W1(i) 1lJu8mri1 C9l.ct bV1'1m 1 ~flru~m1l.lm1 

~11"ilfo1 ~m1l.lb~'W61J8'Un8'U b(i)EJ 1°11i!~'1~m1l.lb'Vlm~'1l.l fl11l.1'11EJ~1l.l fl11l.ID~8(i)JlEJ .X~d 
(;)8~bll'U 1tJ~1l.Jl.11~1~1'U~8~b8fl61!b16zj~n1'\ll'U(i) 1(i)EJml.11vimm'1~~m1bb ~vi61(i)EJ~ru41~b ll'U 

"' 'IJ 

fl'U88flA11'&'zj1 EJ ~~8l.IA11 im~bb'1hlvh m1~(i)~~ 1 vi1i'l~v1 bb~~1~uu~'U 1~bMEJ1.LJ'8~ 
ct.C9l .<S'.'.1 'Wmru~(;)8~iJm1b61i1-«'U~ n'U bvi~u1~ ~ru41~(;)8~v'i1~ruru1 b61i 1-«'U~nu b vi~u1~'Ufl1mn~ b ~8 

'U llll v '\J 

boU1~1bii'Ufl 11n8'1~1~mm11 ~u~m1m1"il81'EJ1~v11 EJfl~'UbblJ b VI~ fl 1 ~Yl1 61J ii\ilfo~qJt1J1ru6'1~1~ 
.fl1~~~~8~(MRI) ~1'\llr'U 11~~EJ1'\J1~1;u1~.fl bfl ~ b\ilEJ~r'U41 ~ "il~ (;)8~bU'U~ru~(i)6(18'UA11-ff zj1EJ 

'IJ 'IJ 'IJ 

" Vl~'\lll.J(i) 

ct.C9l .ct ~ru 41~ bll 'W~ru ~\il61J8u A11.ffzj1EJ1'W1~'1.J'U6'11u11ru tJfo fl b 61i'U A1J1tJ 1~\J 1 A11~Yi1 '\11~8 
'IJ 'IJ 'IJ 

A1u~m1~'U 1(i)~ bn\il~'U 1ITT 'U8'U1fl~ 
ct.C9l .b mrubn\il~Wi.fi'EJ eJfl~JlEJ JlEJ511l.161J1~~'U 1 tl'Ubfl~8~~11"il81'EJ1~vl1EJfl~'UbblJb'Vl~fl1~-rl161Jii\ilr'U 

~ruru1ru6'1~1~rn~~~~8~ "LJ'W1\il 1lJu8EJ fl11 C9l.ct bV1'1m ~ru41~bll'W~ru~\il 61J 8'Ub8~-X~'Vll.l\il 
v QJ 'U 'U 

ct . C9l.~ ~ru41~(;)8~b ll'W~'<il\ilV11bfl~8~m1"il el1EJ1~vi'1EJfl~'WbblJ b'VI~ fl 1 ~Yl1 61J ii\ilru~ru ru 1ru6'1~1~n1~ 
\I \I QJ Ill 

~~~8~ "LJ'W1\il 1lJU' 8 EJ fl11 C9l .ct bV1'1m bb~~~\il ~~~h~~ EJ1u1~n 1EJ 1 'W ~o 1'W (bn1~'1.J1''W) 
U'U ~~ bb~1'W~ vi01~ ru ru 1 bb~ ~ m1~ (i) ~~(;)el~ 1vi'l.l 1~ 1~1'U ~ 1l.l~ ml.I i vi EJ 1 ~16'1 ~ fo11bb~vi6 ... ... "' 
m~vi11~6'11u11ru6'1"LJn1V1'U\il 

' 
ct . C9l . ~ bfl~8~~11"ilel1'EJ1~vi'1EJfl~'UbblJ b'\11~ fl 1 ~Yl161Jii\ilru~t1Jt1J1ru6'1~1~n1~~~ ~ el~ "LJ'U1\il 1lJuel EJfl11 

,, d d ., ~ ~ 'i. 1 1" 
C9l.ct bV1'1m "il~~el~m1EJ~~belEJ\ilbb~~flru~fl~ru~bu~1~ bbfl~m~elfl bu1bbfldl.lfl11 61J~1'U bb~~ , 
'1m1ti'U~'tlm bfl ~8~~1l.J 11 EJ ~ ~ b B EJ (i) fl ru~ fl~ru~ bU~1~ ~1l.Jffi 1~~EJ1'U1~ n 1'\ll'U (i) ~ ~ell.J.x~(;) el~ 

' ~~l.!8u11EJ~~ bBEJ\il"LJel~ bfl~el~ bb~~A:W8m11.ff~1'U1 ~flcil.!~1'Ur~~1vi EJ1 -X~d'1m1ti'U~'1lel~ bfl~8~ 
'IJ ' 

"il~(;)8~6'11l.!11ti 1.ff~1'U1vi'fl 1uvi flD 1~fl11 ~ 1l.!11 EJ~ ~ bB EJ \ilfl ru~ fl~ru~ bu~1~~vi 1~ 11~~ EJ1'U 1~ ' , 
rl1'\ll'U\il 

ct.C9l . ~ ~r'U41~"il~{;) 8~lJD1~6'1'U fl11ru1 'U fl 1 141~ b '\lll.J1'U~ fl11~ 11"ilvl1 EJ bfl~8~ml"il elf EJ l ~vi'l EJ fl~'U 
'IJ 

bblJb'Vl~fl1~-rl1 (MRI) fl1EJb'UDWbV1~1viEJ1lJu8EJfll1 ct bbvl~ '\11~8lJD1~6'1'Ufl11ru1'Ufl1141~b'\lll.J1 

'U~fl11ml"ilvl1 EJ bfl~el~~11"il81'EJ1~vl1 EJfl~'UbblJ b '\ll~fl 1 ~Yl1 (MRI) .fl1EJ b 'UD1~ bV1~1VlEJ1lJu8 EJfll1 

ct tJ b ~el m11 ~u~m1~u1 EJel ~1~ b zjEJ161J1ru bb~~iJ\J1~~vi6n 1~ -X~d~fo41~"il~(;)el~ ~m8 fl'111 
'IJ ... 'IJ 

bU'W'Vl~fl~1'Uvi'1'U\J1~6'1'1.Jm1ru ru 1''W\J1~m(i)11fl1 
"' 

ct.C9l.C9lo ~r'U41~(;)8~~1b ii'W fl11 b ~ bfl~8~~11"il81 EJl~vll EJfl~'UbblJ b VI~ fl 1 ~YJ1 (MRI) 1vi'fo fl11~11"il6'1el'U 
'IJ 

ml.lm~1~1'U b\il EJ fldl.JlVl f.11P116'1 ~ ~fl11 bb ~Vl 6-ru 1el~ rl8'U fl 11~ 11 "ilr'U bfl~8 ~ i b\il EJ'U~,;'vi ~r'U41~ 
"' 'IJ 

(;) 8~ b ll'U~\J1~'11'U~1'U bb~~ru ~ \il61JeluA11 .ff zj1 EJ~ bn\il~'U 
'IJ 

ct.C9l. (9)(9) ~r'U41~(;)8~ bb6'1\il~'\ll~ fl~1'Uflru1~'1Jel~61i1~~1v1~1'U fl11~ fl8'\J1l.J"il1fl 11~~1'U~ ~~~ b\ilEJiJ b8fl6'111 
'U d.!I , " 'U 

~'UEJ'U m1VJ(i)6'18um~ 1~1'Ub u'U~ 1 ()~ fl~ruer fl~1 
"' 

(~~zj8) ...... ...... 1.~i. .................. .... 'lh~51'Ufld1l.lfl11 
'\11~~'\llCJfl) 

d J"\I (~~61J8) ............... ~ ... ..... ... ........... .. ... . m1l.lm1 
d ~ 

(~~61J8) .............. ... .... ... .... .... ..... ... .. ..... . m1l.lm1 

('U1EJfll.J~'U belfleJ"ilU~f.11) ('U1EJuJ1l~fl~~~ n~flru~rfl6li) 
d.J... ' 



cr.<9).<9)\v ~r'IJ41~~8~~\911 Vfih:Jnr~~m1 bb 'V'JVl ~~nriru1;111u~m11~n nV1mCJn1V1'U\91 ffi '\J8'Uru1\91'lh~ n8'1.J 
\f , dJ , QJ 

11riPi6'l'tJ~1;11•1nr~~ b viri'LlA b ~8A1'\J~llbb6'l~r'\J~\9l'IJ8'\J m1u5u~~1'Ufl1CJ 1~f11i~ bb6'l~tl11rl1tl'\J 
\91 bb6'l b\91 CJ bb 'V'JVl ~'Vl~8'\J A6'l1 tl1Vl1~ tl11 bb 'V'JVl ~'IJ8~ b 1~'V'J CJ1'\J 16'l1;a1~.fl brl\91\916'!8\91 \vc( .ff 1111~ 
'U ' 'U 

b\91CJ1\1~~8~~ \91 b\911 CJ1J'\Jfl6'l1 tld18~r'\J m11 Vl'\J~tl11~~.n 
' 

ii'8CJ \v fl'U 

cr.<9).<9)\v.\v b16'l1'U8m1'1Jm1 (<9lb'li.oo 'LI. - lvlv.oo 'LI.) ~8~ntl'nr~~tl11bb'V'JV1~8~1~i!8CJ 

C9l A'U 'V'Jtl'tl~1'U~'li1CJ8~1~if8CJ \v fl'U 'V'JCJ1'\J16'l8~1~if8CJ C9l fl'U bb6'l~b41V1if1Vi 
'U 

' ., 
51tl118CJ1~'U8CJ C9) fl'U 
' 

ct.<9l.<9llv.rn b16'l1'U8tld1'1Jtl11 (n1 on call) (lvlv.oo 'LI. o~.oo 'U. 'IJ8~1'LI~~~'U) ~8~ntl'n 
' CVd ' I II CV I/I I II I 

1~'1tl11bb'V'JVlCJ8CJ1~'U8CJ C9l A'U 'V'J'Utl~1'U~'1!1CJ8CJ1~'U8CJ C9l fl'U bb6'l~'V'JCJ1'\J16'l8CJ1~ 
'U ., 

'U8 CJ C9) fl'U 

~~.n '1°1'U1'U'IJ rim m~ ~r'IJ41~'1~~ 8~ ~ \91b\911 CJ11'11m1'1 bu~ CJ'Ubb u6'l~ 1~m11u~m ru'lJ 8~~th CJ~ b .LJ1mr'IJ 
' 'U 'U 

'\J~m1 V1~8n'1rn1~~1'U~ bu~ CJ'Ubb u6'l~ b\91CJ m1 b u~CJ'Ubb 'tJ6'l~'1°1'U1'U'l.Jri6'l1ml\1~~8~ 1~fo m1-Wl\111ru1 bb6'l~8 CJL~ 
' 'U 

m1m'\Jri11'lJ8~r~~bb'V'JVlCJ'11~'V'JCJ1'\J16'l~1141~ 
' 'U 

ct.<9l.<9lrn ~r'IJ41~~8~~\91V11'\Jrimm~'LI., ~b~CJ1oLJ8~ b'li'LI 'V'JCJ1'\J16'l1'111<'il'V'J 'V'Jtl'n~1'Uu1m1 'V'Jtl'n~1'UbU6'l 
\I , I , 

'V'Jtl'n~1'U'V11ri11111;1~m\91 b ~8u1~~vi6rn'V'J bb6'l~m1111;1~m n'll8~m1~1 b'Ll'U m1bb6'l~~\911 Vin m1 

8'\J1111'111tl11Uri'IJA6'l1tl1\9111Jfl111Jb'Vlll1~'11J 
' 

cr.<9).<9)([' ~r'IJ41~'1~~8~~1 b 'Ll'Lim1~m'1fo-~~~tJ1 CJ 1 um1'181 CJ1~~1CJA~'UbblJ b 'Vl~n 1vHh1 'LI'1m'LI~~ 
'U 'U 

1n~~'1\911'Limru~bA~8~~8vi1~m1bb'V'JVl~8~1~V111~m161i811V1~8u11~rmn brn~~r'IJ41~ 
, \I 'I cu 

l\]~~8~-r'\J~\91'/J8'\J~11 otl~1 CJ~ bfl\9l~'U111J~~ mru1 'U11CJ ~ll1CJ~~r'IJ41~1lJ'111111'1vl1tl11\91111\J 
'U 'U 

1~'11b'Vl\91eJ'Ubfl\911\11tloLJ8'1°1tl\9l'lJ8~bA~8~ 
' 

cr.<9) .<9) er mru ~ ~ r'\J 41~n fl111Jl\1°1blJ'U~8~1 otl1f;)r'\J - ~ ~'IJ 8~b~'V'jCJ1'\J 16'! 1Vf~1b'Ll'U\9111J~'U \918 'U~ 
'U 

b~'V'J CJ1'\J16'l n1V1'U\91 bb6'l~r'\J~\9l'IJ8'\J~11 i~1m1'1V1r'\J1'1r'\J-~~ bb6'l~~1\918'\J bb viu 1Vfb41V1if1~ 
'Vl~8'\Jfl6'l1tld'IJ8~ 1 d~'V'JCJ1'\J16'l\9111Jll1\91d~1'Uffi d~'V'JCJ1'\J16'lrl1'Vl'U\91 

' "' 
cr.<9).<9) b m1~1 b'Ll'Um1~~u6'l n'1~1~b~11 b~11~'1'1bU'U~8m11 Vf'IJ~m1 \916'l8\9llil'U{8'18'U~~n\9l'IJ11~m1 

'U 

ri81;1~1~ 88 n bb 'IJ'IJ ~\il'V\'11~'1.J'IJ 1 vJVl11~'1.J'IJ bb'1~'111~1~'1.J'IJU fom mva1 bb6'l~ur'IJ bu~ CJ'U \91 n bb~~ 
n1CJ1 'U 1 'LI'1m'Um i~1'U 1111'1~m1\9lbb6'lrn~1bb6'l~61i8mb61l111 Vf8CJ1'U'1.fl1'V'J1i~1'U1~~ ~r'IJ41~ 

'U 'U 'U 

~ 8~fo ~ \91'118'\J ~11 i~1 CJ~~ n'111 bb6'l ~~~ri8'1~1~~ ~\91 ~\91 n'\Jmri11 bb '\J'\J m111 Vl\91 n b U'U m111~viB 
'lJ8~ 11~'V'Jmrnm:a1~rnn\91 

'U 

ct.<9l.<9lb'li ~r'IJ41~~1b'Ll'Utl11~\91~~1~'\J'\Jtl11~\9lbn'\J.fl1'V'J (Image storing System) tl'\Jtl11brl'\JoVm.J6'l1lJ 

ii'8CJn11 <9lD b\91CJnwJ1CJfl111J'1°11lJi!8CJtl11 \v TB zj~bzj81J~8tl'\J1~'\J'\Jtl11~~bb6'l~fo.fl1'V'J'IJ8~ 
b~'V'JCJ1'\J16'l 

(6'l~~8) .. ... ....... ~.tf. .... ...... .. ... .. .... 'lh~51'Utld11Jtl11 
('U1CJ:a'Ur\91tl 

(6'l~zj8 ) ............. '!:!:.h: ..... .... .. .. ... .. .... .... m111 m1 

('U1CJflll~'U b8tleJl\Ju~m) 

'VI~ ~'VI CJ tl) 

d ~ 
(6'!~'118) ........... ..................................... tld11Jtl11 

('U1CJrun~n~~~ n~riru~rn.U) 
~... ' 



ct . <9l.<9l~ ~fo~1~iJ~1J1~ci1fJhJ'UoiJ8lJ6'161J8~~U'W~~W.Wl 1 ~~l1~1~~~8~ bb Vl'U ~1niJrh 1 <ff ~1 mf\~~'U~ 
\I \J 'ti \I \J \I 

-r'\J~1~ b tJ'U~-r'\J ~ ~6lJ8'U~~~lJ~ b 'U "Jtl bb '\J'\J DICOM rn .o bb6'1 ~ ~1 b 'LI 'LI n1'J bzj8lJ~8 nu 'J~'\J'\J v v 

PACS 6118~ 1 "J~VW1'\J16'1 1~EJ~fo~1~ bD'U~88nrh 1 <ff ~1EJ b 'Uf11'J~1bU'Uf11'J v v 

er. (9). (9)~ ~-r'\J~ 1~ ~ 8~~~ bl'l ~EJlJ bfl~8'l11 EJ~1~-rrn zj8lJ fo~oiJ8lJ6'1~1'Ufl8lJ~1bl'l84 "J~'\Jrn1'U?J1tJ1"Jrut11.n ri 
v v v 

~1'U1vJvh tl"J~t111vi"Jl'l~Vi 1~b~EM~8n'\Jm"J1i~1'U "J1lJ~~~~a1'U1EJm1lJ?J~mn~'U1~ 
'11bD'U 

cr.@.bo ~fo~1~~8~~~1~iJm"Jfll'\JfllJrirum~ml'l"J:01'U'\J~m"J mm:o1'U~~bb1~~8lJ mm:o1'U er ?l. 
'\J , , ~ cl.s cl.s 

ml'l"J~1'U m"Jm'\J~lJu 8~ n'U m"Jbb ~~ m~"il 1 EJ b ~8 bb6'1 ~lJ1m~1'U ~'LI 11P11lJffi "J ~~ EJ 1'\J16'1 n1~'U~ 
er.@. iv@ ~-r'\J~ 1~~ 8~iJ m "J~ ~ b\Pl ~EJlJ bri ~8~ll88tl mru m"J-d1 EJ~'U f1'U;~ m"J~'UvJi6ll1 m"J bb6'1 ~8'\J "Jlj b 68~ 

v ' v 

tJ5u~ 1 'Um"J-d1 EJ~'UA'U;~llrimm8~1~?JJ1b?JlJ8\911lJffi "J~~m'\J16'ln1~'U~ bod'U ~~-d1 EJ;il'l 

~nbO'U(Emergency Set) ~~88fl~b"il'U (Oxygen Set) ?1°1~-rrn~mb6'1~?1°1~-rrn~1m1) ~~ 

Suction Pipeline Patient Monitor bfl~8~-d1EJ~1EJ1"il "Jm~'U~~8lJ8tlmru-d1EJ;ll'lUmo'U~ 
' ' 

?11lJ1'Jt1bm'U~8~ MRI 1~ b<lJ'U~'U 

er.@. \vb b viri'Llri f11'Jl'l'J1"il81m~fl1 EJ b 'U~1~ mEJ ~1mri~8~\1l'J1"il81 EJ1~ ~1 EJfl~'UbblJ b ~~ n 1 vJV11 bb6'1 ~ m"J 

bb tlm.rn~8 b<lJ'Un6lltl fiu~ bb6'l~n1"Jfll'\JfllJ 1~ EJ-r~~ bb ~vi tl n~m1'U-r~~ivi EJ11 "J~~ EJ1'\J16'11"8"J~ d.J , , 

mn\91~~8-r~~ bb ~Vl tlfl1fJ'U8f1 ~1~fl11lJ ~'UfJ 8lJ"il1f11 "J~~ fJ1'U16'11"8'J~fl bfl l'l\911lJlJ1\9l'J\i1'U'J16lJ v v .. 

er.@. brn ~-r'\J ~1~"il ~~ 8~-rmn"il"J'JfJ1'\J"J"Jru61Jmi6lJ1;~ 1~m bfl~ ~ri-r~ bb6'1~11J bll ~ bt:-i EJ.iJ8lJ6'1611'U ~161J8~~u1 EJ 
v v v 

1~~~~~eri~vi"J1'\J hwil1~-r'\Jm1lJ~'UEJ8lJ"il1nbb~vitl~i~m1"il~~8~u1EJ 
\I \I \I \I 

cr.@.lv<S'. ~--r'\J ~1~~ 8~'V11m"Jm1"ili'Ll "ilUEJ~l EJ bfl~8~\9l "Jl"il 81 EJ1 ~~1 EJfl~'U bblJ b ~~ n 1 vJV116ll'Ll~fo61ru ru1 v ., ., 

1'LI~EJm16llm"J , 
er.@. ivcr bij8~'UM1'1ruru1~1~~-r'\J~1~iJ~1!1~ci1EJ 18'UoiJ8lJ6'l~~~lJ~ 1 ~~11~1~~~8~bb Vl'U ~1niJri11 i~1EJ 

q Q.I Q.I \I \I \I \I 

bn~~'U~-r'\J~1~ b tl'U~-r'\J~ ~6ll8'\J~~~lj~ 
v v 

er.@. iv b ~-r'\J~1~~ 8~~~ 1 ~iJ n1"Jbb tJ 6'l t:-16'1b<lJ'U"J1EJ~1'Ut:-16'l n1"Jl'l "J1"ili'Ll"iluEJ ~1 EJri~'U ?J'U1lJ bblJ b ~~ n 1 vJV11 
v ., 
(MRI) bb~6'l~'J1EJ"il1n-r~~bb~Vltl~~ij 

ct.@.bb.<9l ~1~-r'\J~UlEJUmO'U (Stroke fast track) "il~~8~1~fom"J'J1EJ~1'Ut:-16'18~1~i11lJ 
v ' 

bn'U rn -ti'11lJ~ i!'U~~bb~m~vi1~-r~~6118~~ll1EJ 1~6i~boiJ16i"J~'U'\J PACS b~EJ'\J~8EJ v v 

cr.@.bb.iv ?1°1~-r'\J ~ti 1 fJ u mo'U (~t'.l 1fJ1 'LI) "iJ ~ ~ 8~ 1~-r'\J m"J"J1fJ~1'Ut:-i6'l 8~1~i111J bn'U v , v 

bes: -ti'11lJ~ i!'U~~bb~fl1~Vl1~-r~~'tl8~~u1EJ 1~6i~boiJ16i"J~'\J'\J PACS b~EJ'\J~8EJ v v 

cr.@.bb.rn ~1~-r'U~tl1EJ~11tl"i1~~8~1~-r'Um"J"J1EJ~1'Ut:-16'18~1~i111Jbn'U 6'11 1'LI ~~bb~fl1~ 
v 

(6'1~zj8 ) ........... ~:ffil.. ....................... tl"J~ti1'U fld'Jlj f11'J 

(6'1~zj8) ............... ~k~ ..... ... ................. m"JlJf11"J 

('U1fJfllJ61'U b8fleJ"iJU~fJ1) 

m~~EJn) 

~ ~ 
(6'1~6lJ8) ................................................ m"JlJf11"J 

('U1EJruf1\if\~-W\Oll f\~f)t\J~-rnoLJ) d.J.. , 



1 II II II I 
!J<V !J !J <V Q. I d d ..::. d di .Q. di ..::. QJ di 

ct.@. ~Ql ~1'U"il1·r'il:::\il B.:J1'Ut:J \;l'lltJ'Ulil BA11:w b?f CJ'Vl1CJV1 bn\;l'LJ'U'Vl1Btl1"il bn\;l'll'U"il1 n n11\il\;l m bA1B.:im1 "il 
'\J 1 II V V t.I I 

€11'1:J1:::~11:JA~'UbblJ b'Vl~ n 1 ~oW1 (MRI) 11:W~.:Jrh 1i~11:J~1.:i11 'Un11~\;l~'l bb~:::~Btltl'U~'l'Vl:W\;l bijtl 

Vl:W \;) ~ tlJ tlJ 1 

ct.@.~~ ~fo~1.:J"il:::l'i'B'l\il11"il1'Ll"il01:J 11A~1(J bA~B.:Jm1"ilt11'CJ1~~11:JA~'UbblJb'Vl~n 1 ~oW1 (MRI) 1\;)CJ~'UVi~ 
" ~th (JlJ1~'l~tl'l\il11"il1'Ll"ilOl:J 11A bb~~"il~l'i'mr'U ~\;l'lltl'U~tl~U11:J 1 'U'lltu~~~U11:Jtl l:Jb 'UA11:W\;l bb~ 

'U 'U 'U 'U 'U 

'LJB.:J ~fo~1.:J"il'U n-)1~u1 CJ"il ~'1 n~.:i~1mi"U1 ~~11~1.:i 
'U 'U 'U 'U 

ct.@.~~ ~-r'U ~1.:J"il~l'i'B.:JA1'U A:W\;l bb~ m1'1111.:irrn~161i€l:W bb61f:W bA~B.:J 1~?f1lJ11'11i.:i1'U1~1il ~ €)\;) b 1 m bb~~ 
'U , 'U , 

l'i'B.:JiiB~ 1 Vl~ci'11€l'l1 ~b'Vil:J'l~tl 

ct.@.'110 1'Wmru~bA~B.:i1i111"ilB1'm~~11:JA~'Ubbl1b'Vl~n1 ~-W1 (MRI) 'LJB.:i~r'U~1.:i111?11m1'11 ~'U~m11~11 
" 

l1"il~ bll'U mru1\;) ~ru ~1.:J"il~l'i' €1.:Jr'U ~\;l'lltl'U bb ~.:i~11~1.:i1 ~r'UV111'U~'UVi bb~~~\;l'Vl1n1';i 
" " 

1 ~'U~n1';in11\il11"il~1 mA~tl'llil11"ilt11'm~~1(Jfl~'UbblJb'Vl~n1 ~oW1 (MRI) ~€l~U1CJ1 ~b?f~"ili'U 
" 

VJmh~n1';i ~1CJrh1i~11:J'lJB.:J~fo~1.:ibB.:J bb~~1~~mJi)'U~m:wb~B'U1'll1'U~tlJtlJ1n1';i~1.:i'U~m1 
bb~11 ~-J11ii1'U1'U~u1 CJ~.:i n~ 1111:wr11'U1ru1'Wn1';ibn'U~1'U~n1';i1~11bn'Wn11m:w~n1V1'U\;l1 'W 

" 
~tljtlj1 

ct.@.'11(9) 1 'Wmru~ m11i111"il 1'l.1111:Jm1~ffi 'U~'1Hu1V11n~11~1.:i 111?11:w11t1v\'1m11i111"il1~~1 CJ"il1n.LJ'Blii1 fl\;) 
v v " 

'LJB.:J bA ~B.:J'Vl~B~1 ~ u1 CJ "il
0

1 bll 'U l'i'B.:i~ .:i~ u1 CJ1 tJ lil ';i1"il'UBn11.:i~ CJ1'U 1~ ~r'U ~ 1.:J"il ~l'i' B.:J 
" " " 

tJ1~?11'U.:i1mb~~r'U~\;l'llB'U 1'Um1~.:ilil11"il\;lbb~~u1CJ1 m~fom1:wtJ~tJ\;)Ji' m1:w~.:iru ~\;l'llB'U 
" " 

r111 i~11:J~'l'Vl:W\;l~bfl\;l~'U 
ct . @.rn~ ~r'U~1.:il'i'B.:ifo~\;l'lltJ'lJ~\;l'Vl1'li1.:im61iB:wbbm 'lJbA~B.:i 1~b?f~wnCJ1 'U Ql~ -B'11:w.:i CJm1'Umrul'i'B.:i 

" 
i.:iB~ 1 Vl~"il1n~1.:itJ1~bVl~ t11111?11:w11CltJnu~.:i1'U 1~ ~r'U~1.:i"iJ~l'i'B.:iv'UCJB:w 1 ~~11~1.:iur'U 

d.J " " 

m:wVi~tlJqi1n1V1'U\;l 

ct.C9l.'11rn n11bn'U~1'U~n111il11"il~1mA~B'lm1"ilt11'm~~1 l:JA~'UbblJ b'Vl~n 1 ~oW1 (MRI) ~r'U~1'l"il~b~l:J n 
" 

btl'U~1'U~n11"il1n~11~1.:i~B~U11:J C9l ';i11:J1'um11il11"ilbb~~:::~1'U (Part Examination) Vl1n 
" " 

~u11:J11m~mn'Um1"ilbb~1 bb~Vlfi/r.:i~bb~Vlfiiim1:wbi1'U?t:wm1~~.:ilil11"ilb~:w Vl~mi1'W11m1 
" 
lil11"iltT'U 1lJ?f:W'U1'1Jl 'U~1'Ulil11"iltT'U., ~-r'U~1.:Jl'i'€l'llil11"il b ~:W 1\;ll:J 1l]fi\;l~1'U~n11b ~:W"il1n~l1~1'l 

'U I 'U 'U 

bb~~~u11:JBn 
" 

ct.@.'11<S'. n1';ib?f'UtJJ1A1~1'U~n11~1mA~t1.:Jm1"il€11'CJ1~~11:JA~'UbblJb'Vl~n1~-W1 (MRI) ~r'U~1.:il'i'B.:Jb?f'Utl 
" ';i1A1~1'U ~n11\il1:W~1 ';i'l~ l:J1'U 1~ n1Vl'U\;l 111 bfl'U <S'.ct b tJ €1{ b~'U l'i°'lJB.:JVl n111:J n11"il1 n11A1 , 

m:wuqi~nm.:i'Vl~ffUBCJn11 1:Jmi''U111:Jm1~ <S'.~-ct<S'. "il~l'i'B.:ib?t'Um1A11l1bn'U bo btJwh~'Ul'i° 
'llB.:i11mm:wiJqi~nm.:i'Vl~B°IJBCJn11 

ct.@.rnct (]1bb~~b1'llJl rusvi~m '1i1:J111:w~.:i1'?1\;li'Ub tJ~ €l'l~1.:J 6l ~fo~1.:il'i' tl'l~\;l'Vl1lJ1 btl'l~'l'Vl:W\;l bb~ ~~r'U , I 'U 'U 

~1.:il'i'B.:iru~\;l'IJB'Um1~\;lV11V1~B~1b'Ll'Um1"iJ'U1~.m~ri11:J~iiArun1~1'Ub1m~11\;lb~1 ~.:im~ , 
€l CJ b 'U n11Ad'UA:W'LJ€l.:Jr.:i~ bb ~Vl m 1 'l~ l:J1'U1m;a';i~.fl bn\il \il1:W:W1\il1~1'U~r.:i~ bb ~Vl fi' fl1Vl'U\;l 

'U , 'U ~ 

.. ?~+( (~.:i'llB) ... ........ ....................... .............. tJ1~u1'Um1:wm1 

('U1CJ'8'U-rliltl 

(~.:izjB) .. ......... .... '!?.~ ..... .. ....... ..... ... ..... m1:wm1 

('U11:JA:W~'U b€lmJ"ilU~l:J1) 

m~VlCJn) 

.. J}2;,___. 
(~'l'lltJ) ... .... ........... ............. ...... ..... ..... . n1';i:Wn11 
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