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MRI: Magnetic Resonance Imaging
‘NMRD #%HE R B IR R F 3R I 5t LTS FA UK N D Bk {5 % 4E S 34l
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Magnet Construction — 10K Magnets

Cold T
Head Fiberglass
p Unisock SRl
C 1 !
— Primary winding 50cm
AS winding Imaging
Coil former /_ Volume

(stainless steel)
Vacuum vessel bore tube

OVC - outer vacuum vessel

— 80K cryo shield
—— 20K cryo shield

220 cm

——90cm

Helium vessel
(Cryostat)

} 160 cm |
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Typical T2 | T1 Relaxation Values

T2 Values for
Some Tissue Types

SIEMENS

T1 Values for

Some Tissue Types

Tissue T2 [ms] Tissue T1[ms] T1 [ms] T1 [ms]
(for 0.27) (for 1T) (for 1.5T)
Liver 43 £6 Fat 20060 250%70 260£70
Skeletal Muscle 47 =6 Liver 228+50 42092 490=*110
Heart Muscle 57 =9 Kidneys 393+110 587+160 650+180
Kidneys 58 +8 Spleen 398+75 680130 778150
Spleen 62 £17 White Brain Matter 38866 680%+120 783=%+130
Fat 80 *£36 Skeletal Muscle 37066 730130 863+ 160
White Brain Matter 92 +£20 Heart Muscle 416+66 745%+120 862+140
Gray Brain Matter 101 =13 Gray Brain Matter 49284 809=*140 917%160
CSF (estimated) 1400 *=250 CSF (estimated) 1500%400 2500500 3000600

CSF =[x&E8 &
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fMRI: functional MRI
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MRS: MR spectroscopy
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DTI: diffusion Tensor Imaging
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B, Field Generation

This is how a CP field is created
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B, Field Generation

CP RF feed points

0° 00° resonator  end ring

A
H I ______ I :
= ] ]
(@]
v




SIEMENS

T2 Relaxation



SIEMENS

T2 Relaxation Time

T2 is the time after which the transverse' magnetlzatlon Is decayed
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T2 Relaxation Time

Short T2: tissue with a “tight” molecular structure

T2 Isihe psngFR v tissuewitihasesse™ molecinar strueture ed

Mor3

o of its starting amplitude.
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T2 Relaxation Curves
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Typical T2 Relaxation Values

T2 Values for
Some Tissue Types

Tissue T2 [ms]
Liver 43 £6
Skeletal Muscle 47 =6
Heart Muscle 57 =9
Kidneys 58 =8
Spleen 62 =17
Fat 80 =36
White Brain Matter 92 =20
Gray Brain Matter 101 £13
CSF (estimated) 1400 =250

CSF = cerebrospinal fluid
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T1 Relaxation

M 4 Longitudinal
Magnetization

T1

500 1500 2500 ms



Relaxation

SIEMENS

Where T2 relaxation only a de-phasing
is of the individual proton magnetic
moments due to spin-spin coupling, no
energy is lost within the system.

T2 relaxation is very fast, in the order of
10S of milliseconds.

T1 relaxation is energy given off to other
molecules (spin-lattice) and is lost from
the system. Protons are returning to the
lower energy level.

T1 relaxation is relatively slow, in the
order of 1005 of milliseconds.
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Longitudinal Relaxation Time T1

Definition
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T1 Relaxation Curves

A MZ Fat
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Typical T1 Relaxation Values

T1 Values for

Some Tissue Types

Tissue T1 [ms] T1 [ms] T1 [ms]
(for 0.2T) (for 1T) (for 1.5T)
Fat 20060 250%70 26070
Liver 228=+50 420%£92 490%£110
Kidneys 393+110 587=*+160 650180
Spleen 398+*75 680130 778=+150
White Brain Matter 38866 680120 783%£130
Skeletal Muscle 370£66 730%130 863160
Heart Muscle 41666 745120 8621140
Gray Brain Matter 492 +84 809+140 917160
CSF (estimated) 1500400 2500500 3000600

CSF = cerebrospinal fluid

SIEMENS

€ T1 times are
field-strength
dependant
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