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Medical Imaging

g- ray :nuclear medicine

X-ray : Xrayradiography

Ultraviolet :

Visible light : endoscopy, microscopy
Infrared: thermography, NIR imaging

Tera Hertz : THz imaging

Microwave . microwave imaging

Radiefrequency. MRImaging
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Medium and low frequency : electrical impedance imagir

* Ultrasound ultrasonography



Medical Imaging




MRI(Magnetic Resonance Imaging)




Nobel Prizes for MR

A 1944:Isidorlsaac Rabi

PhysicgiMeasured magnetic moment of nucleus)

A 1952 Felix Bloch and Edward Milksircell

PhysicgBasic science of NMR phenomenon)

A 1991 RichardErnst
Chemistry(Highresolution pulsed FNMR)

A 2002 KurtWithrich

Chemistry(3D molecular structure in solution by NMR)

A 2003 PaulLauterburand PeterMansfield
Medicine(MRI technology



MRI(Magnetic Resonance Imaging)

MRI Scanner cross section

Service connections
(including emergency cryostat vent pipe)

A Staticmagnetic field coil
A Gradientmagnetic field coil
A Magnetic shincoil

A Radiefrequency coil F—

A Subsystemcontrol computer
A Datatransfer and storageomputer e

A Physiological monitoring, stimulus display, { U
and behavioral recording hardware '
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Proton in Nucleus

A Positively charged

A Spin about a certain axis

A Amoving 6pinning) charge produces a magnetic field

A m: nuclear magnetic moment

A Most high density among othewclei e




Proton in Human Body

(Iin—N*( CHz)5 ]

-]
| CH» choline
= | =
g 0
E 0=||>—0 phosphate
3 0 -
° I T
Others 2| GHa—CH—CH; glycerol
(10%) -0 0 -
— (I:=0 (I:=O
CH; CH;
CHz CH;
=
L
E CH fat?:y
2 ) double acids
= C‘H bond
2 CHz
b= A
= CH;
¥
| CH3 CH3 _
P
5.» Hydrogen
bonds

s n)
e L

10


http://upload.wikimedia.org/wikipedia/commons/f/f9/3D_model_hydrogen_bonds_in_water.jpg
http://upload.wikimedia.org/wikipedia/commons/f/f9/3D_model_hydrogen_bonds_in_water.jpg

Proton Spin

AJ: angular momentum
Am: magnetic moment
A g: gyromagnetic ratio




Protons in External Magnetic Field
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Net Magnetization
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RF Excitation at Resonance
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Response of Magnetization to RF Energ:
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Signal Generatiomotion inxy-plane)
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Relaxation and Signal Detection
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Gradient Fields for Spatial Encoding
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Pulse Sequence
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Imaging Planes
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MR Images




