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Type of magnetism Basis Relative Magnetic | Example of
Susceptibility Substance

Diamagnetism Electron paired -1 Most organic
No permanent spin materials
moment

Paramagnetism Electron unpaired +10 Metal chelates
Noninteracting
permanent moments

Superparamagnetism Electrons unpaired +5,000 Small iron
Nointeracting domains particles

Ferromagnetism Electrons unpaired +25,000 Large iron
Interacting domains particles
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Ao los5a (ferrous) uaziessneendiadu (ferric oxidation) FuiluaduilszaeuiidAny

< & { ¢ o ad R
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Lanthanide Metal [31]
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Transition Metal lons

Chromium (IIT) 3
Iron (IT) (high spin) 4
Manganese (II), Iron (I11) 5
Lanthanide Metal Ions

Praseodymium (III) 2
Gadolinium (III) 7
Dysprosium (II) 5

2.3 ¥ius1aed (Phantom) N ien1sauaunanIn (Quality Control)
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Proton density
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homogeneity)
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FaluauItetiiaon193s Phase different mapping Tunsanmn
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*  y TE -TE, @
e o Ao mmumﬂ@iwwmgwﬁmaiuummmaﬂmJ (phase difference in
radians)
y Ao o Tsuunuans 19 (Gyromagnetic ratio)
(42,576 HzemT'= 267,513 radians per second per mT' for
protons)l
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TE, #e sananiiminsgduawnaenlaiges (TE = 13 daaiui)

4 ) @ A < o A 1 < o A o o A
ATVIANTIITU ﬁ'ﬁ"i3‘ULﬂ3@\1L@N@Wﬁulﬂﬂuﬁu']ﬂllulﬁaﬂﬁaﬂ 1.5 maa1 FUANIUIEeIA

. a { 1 o a
(superconducting magnet) /s iasnsanaviiiiduriquénars 30 09 40 ivuANAT A5
1 1 ¢; ] <3 [ 1A
manu ldainanevesauuuimanvan linu 2 ppm [2, 5, 6]

[ 1 1 ] g' 1 a3 Y] 1 a 4
Waaonl Tr* manu liaduauevesaumnimanyian awaliinannuaatamaouluy
[ < s A A Ao A g a [ 1 <3

N133aA1 To* YUNWONDITIUDINN mammmﬂumswwﬂmmumﬂag“luﬁmmmmaﬂ
[ A < 4 9 1 Y a [l o 1 < o a 09/'
Wanveanseuoels o udrnzne liinannu luaduauevesaumntimanvan luusnaiy

o . a [ 1 < 1 a a
uagild N1INYU (spin) yoezaoN IUUTNUAINA1UTINIUTNA TAgTOU TUNANITUAN

< 1 a A A a A 1 o
a (out of phase) 157n711Und matdeinavunnitesanany luadnaueves



AULNINAN WA Ao msrazuesinglunin (image distortion) AMMWYDINIWAAAY
(image degradation) (AAYagAA1lnf (artifact) VUNIN taz dayaya (signal) i'l&anaq [1,
6, 34-37] FanaFefimaunwEueivad 1w dawalagasons Jam To* VUMWDY
014 §niumsnsaeunnuaiimevesmnudnun suilumsiine fusniinasiin
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mM3asvdeuiolinisdai To* vuUAIWONeI3 [35]

2.4.2 M3gsvaeuANNaNuayeuunIn (Image uniformity)
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max.+min. (5)
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2.4.3 miasndeudadiuduaumwaedyausuniu (Signal-to-noise ratio ®3o
SNR

= J d' =KX o 1 1 [ 1 [ (%

Av ANUEAAIDIATIAIUIEHINTQAMNARdYRNIUNIU [1, 2, 5, 6] Tag dyanal

5]

v Y ] [
luiife Anndvvesdnana (signal) neluusnufiauls (ROI 3o region-of-interest)

v

uazdyIUTUNIU (noise) Av TInAidevoInNlssuvesdyaumeluusnunauly
mafnamdadIudyaumnaodyaIuTUNIY dzMuIuaaaluaumn (©6)[1,
5, 6]

SNR — MeanSignal

NoiseS tan dDeviation (6)

\ilo Mean  Signal fle aundsvesnniinialunmiliiaaimenlnfi 20 daaiu
(Mean Signal ROI), Noise Standard Deviation fie 51nfiaesvesnnuuilsilsauvesnn
finauSnuuenmniiiannenladi 20 Tad3ui (Noise ROI)
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gouuwulugie+ 1 SD[2, 5, 6]

wadoal T,* mdadiudyananmaedyassuniu fumnidinesnilwens
AVAVAUNIN fidawansznudemsiaa T,* [2, 5, 6, 8, 20] i9991n MBS AT
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