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Medical Imaging

Å g- ray : nuclear medicine

Å X - ray : X-ray radiography

Å Ultraviolet :

Å Visible light : endoscopy, microscopy

Å Infrared : thermography, NIR imaging

Å Tera Hertz : THz imaging

Å Microwave : microwave imaging

Å Radio-frequency : MR Imaging

Å Medium and low frequency : electrical impedance imaging

*  Ultrasound : ultrasonography
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Medical Imaging

X-ray CT MRI PET
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MRI (Magnetic Resonance Imaging)
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Nobel Prizes for MR

Å1944: IsidorIsaac Rabi

Physics (Measured magnetic moment of nucleus)

Å1952: Felix Bloch and Edward Mills Purcell

Physics (Basic science of NMR phenomenon)

Å1991: Richard Ernst

Chemistry (High-resolution pulsed FT-NMR)

Å2002: Kurt Wüthrich

Chemistry (3D molecular structure in solution by NMR)

Å2003: Paul Lauterburand Peter Mansfield

Medicine (MRI technology)
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MRI (Magnetic Resonance Imaging)

ÅStatic magnetic field coil

ÅGradient magnetic field coil

ÅMagnetic shim coil

ÅRadio-frequency coil

ÅSub-system control computer

ÅData transfer and storage computer

ÅPhysiological monitoring, stimulus display, 
and behavioral recording hardware



9

Proton in Nucleus

ÅPositively charged

ÅSpin about a certain axis

ÅA moving (spinning) charge produces a magnetic field

Åm: nuclear magnetic moment

ÅMost high density among other nuclei
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Proton in Human Body
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ÅJ: angular momentum

Åm: magnetic moment

Åg: gyromagnetic ratio

Proton Spin
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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 Energy
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Signal Generation (Motion in xy-plane)
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Gradient Fields for Spatial Encoding
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Pulse Sequence
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Imaging Planes
Transverse or Axial

Sagittal Coronal or Frontal
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MR Images


