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Basics of MRI: A Preview (video) 
https://youtu.be/hgPcKNzjmBQ
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Introduction

• Magnetic Resonance Imaging: The Name
• Nuclear magnetic resonance (NMR) imaging

• The Origin of Magnetic Resonance Imaging
• Stern and Gerlach from the early 1920’s
• Rabi and coworkers in the 1930’s (spin-magnetic field)
• Bloch’s and Purcell’s group’s work in 1940’s
• 1973 seminal papers by Lauterbur and Mansfield
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Fundamental Interaction of a Proton 
Spin with the Magnetic Field
• Interaction of a nuclear

spin with an external
magnetic field, B0

• Spin precession
• In 1T field the spins

precess at 42.6MHz
• Larmor frequency
• Larmor equation
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Brief Overview of MRI Concepts

• Equilibrium Alignment of Spin

• Problem:
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Brief Overview of MRI Concepts

• Detecting the Magnetization of the System
• Magnetization is first flipped with RF pulse
• The magnetization is measured with receive coil
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Brief Overview of MRI Concepts

• Magnetic Resonance Spectroscopy
• Magnetic Resonance Imaging

• Relaxation Times

• Resolution and Contrast
• Magnetic Field Strength
• Key Developments in Magnetic Resonance
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Brief Overview of MRI Concepts
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Problem 2
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hydrogen proton has a
γ value of roughly 2.68*108 rad/s/tesla

c = f λ


