49 52

Ayl

Relaxation

S Lo linn s g1 & )L LeLl] g 00 olemd] odd oa 130
flalu b 2

Dbl e 3 oy Lim 2 (S Xy (52l B abaall 55 55BN dngy T 53
dazall 01y 93 . Mxy ;0 JLLAL 56, stransverse magnetization 4.5 az..ll dazall
o . Jlizu Nl Cile (3 MR gk liall i 31 3503 Jans Al p 45 el
e ity iheaitin pidhas Gaed (Cinnis) Joeandi b Ole w MR 3 ,L2YI
S NI Al U pUasdly 33 padl i e SN 5 20 przedl Al 00l L35
Lt b 81501 ol ol ool o) L Bcd) Ol LU L3 53 g S
e o clattice Lgd 5 o b1 LU A1y by o) (2l Lelidl
QS Lo T2 G a1 A5 TL Y1 a1 5 Oledasll ila

T1: Longitudinal Relaxation  T1 ‘} sl 9.7'-'! (Y, Y)

8 e q..:L:L:;.il ol 85l gl Sl sl Sl (i gl Alaiall FIL
Bl Of il U538 By (oolol1 bl Joeadd 7 ol o€l (g 5]
Xy sedl e daall aoeis b Lol g xy (6 mdl fpand L2l L5
I gl O 853 0B Sy gl SaBlis () 35 S G S
T2 3 M Time 2 G a3l 3o 3 T1 3 Ju 1 oY1 a3l e lin ()

q




9 bl 9 syl s S e

o Ay M, i sl Baill 0 s padl atall 16 o Lgan kil
o Sshll AL G o idaal ol L, 252 5 ol Lo il et Jaies
T1J 5V o slazad

L Jooedl Jaus ol sast 0 Glall a8 3 b e LoV Dloell 341 5 4
LS s A e g sl 1 e s g2 L) lattice 25201
E.L.nt}.pJ.A:.su__gT] Jjjﬁm}i}nfiﬂ|aﬁtﬂl1ﬂq¢_ﬁ| ettt (Gt
s molecules =gy 2] LIUN S A Loy By L (eb Al JLd
G T1 J5Y1 o ) ad 515 . Brownian motion 0L 51 » & > cews
B, =1.5T 0555 leie OV dade 4] 0 il o0 & 5

A ) M,I
P & % P

gl ale]s Lo el dhaall ol T Jg¥1 asl) L glall S A01.(R) o5, St
uLHJd:L-.....JuLaLfEJ‘,:.lIuLﬂ

T2/T2*: Transverse Relaxation T2MT2*: 2 ;u."...ligﬂ ACY,Y)
J).‘nﬁba_,,.a.nll}hhu_a;ud'i_ﬂg_;_}_,fajl fﬁ*‘llLs"‘JJtﬁmt.rg
S AU el (3 guboliall pall OIS Lo V) La ) glall p iz "phase”
355 B 3 A et OF 2 81205158 OISUI LR (po el oy o 10 pazi



R v

Vol sl S - (3 A G B o DS 13] Xy (5 2l 30 ol iy
Ll Sl ps Vot gl d B O] Iyl LSy DU oda b el 5
035k 05 A3 W0 Jlin A e 5l IUIC et OB oSall s A el
V) 035 SIS B LS A prireld Ly iy Y0 -

oda lguamy po 4320 S|k el 555 6l 5,1 dny
oda 5 .in phase ; glall (3 <ilS Lel Uiy s 0° aslin 5 sb 1 4S5 olammid!
.phase coherence  Jal il 5 of Gl = -

A A A

s

e dC A eadlinadl ol s Vet b d Bl o Gl .f"l"}rj}diﬂi
il | Z ol J g 5as gl IS o s 3 s -
gl Ll s Ll 50

\L.:h._nE_}..L:JL_‘ndﬁﬁth#l&nEﬁﬁwwuﬁﬁﬁyg@w
AMlyy.z 5 edl g g A LA G 2V Gandl 2l s clend! am G
S5 Lo 5. pn gm0 5 OF o Yot Ly Lo 0013) 3 il ciligrena T
@;ﬁﬂd@@@;yijﬂiﬁuﬁuiMijcﬂmwap
(A o35 JS G S MR 5L



F grab il oy e Jans i \Y

A ) A i

Slelesics

gl SLali 48) S35 b § 438 . T2% 5 T2 5 psdl 5 A1 (A) 035 S
Al s gy 25 el el a3 U] 03

O o Lyl il ols s o pandl S 06 5T omes
o il b el S ALl Ll g5 i 8 ) ! k! T ol A
Bl Jls LT cJamll Jonn 1 (3 U1 a5 Y ol O 3 L5l 1A
:;&iﬁ‘é}l}iéh}ﬂlﬁﬁ.we
e lall Jadl 8 dns Ll ol il s el o BT JWal -
@tﬁ@?m%ﬁmaﬁawwiwaﬁalﬁlahj
e Jo Ul ol g ol Sl ) 55 301 pte 88 oy Loy s 155105
A § o515 p Al Dl eSS (sl gl okl ol i
O el Jelad] daes S ddaall odn . Slemnd| G 33153 o1 5 Shall
Balel d s YA+ 0l Aas Guday S5 Y el AUl ¢ 5T e g onr
oAl 9 el B3N G el s ag (mld] Jadl) b3S 5
B, o mblill dlodians Lo dazna b U5 0,85 T2 g1
x By s bl dlnll § a1 Lo oy Y il pke ~
el el W g 5l plmn oy i e s Lol a il pe



\Y SA

33l pie (§ Sl ada Caally o el 02 (U1 pasetll s
o Il pa gl el AU LA ol e gy L2 (g 5 ghall
050 G T2% o o) oy Soag eludl e U g 2l L (T2
Lo 08 T2 oy (U ldl pite olane T2 G o e el
S oI o el bl Jay s e UL g crend YT ot ] Bl
P (Ol Sl o [20) B g b line SVIE oy i
Free induction decay, A-| & £l ous T2¥ oy MR 2 LY

sl bl plasenl Lod oK T2% 2wl coldl ol Sb FID

pute Sl 50 5 T2% iy el 31 o U J35 Bikaad 50 T2 U1 o)
(S G pde o ANl il

o LB Sad sy Y e el dasy Y T2 5 T1 S 30 e JS
Mg @t Lo Yoo J) Ve Jal d S0 MR &LINI G eladl oo 23 )
s g @l T A e Lgndi Mz & plall il 3w OF )3
Olge d) e, 0604

References aol 1|

1- Gore JC, Kennan RP (1999) Physical principles and physiological basis
of magnetic relaxation. In: Stark DD, Bradley WG Jr (eds). Magnetic
resonance imaging, 3rd ed. Mosby-Year Book no 33, Mosby, St. Louis

2- Elster AD, Burdette JH (2001) Questions and answers in magnetic
resonance imaging, 2nd ed. Mosby, St. Louis

3- Elster AD (1986) Magnetic resonance imaging, a reference guide
and atlas. Lippincott, Philadelphia



