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MR Imaging of Hydrogen Protons in vivo
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not me! Because human beings are 95% water, 
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~ Mitch Hedberg

1968-2005
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Fundamental Basis for MR: The Larmor Equation
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Magnetic Field Strengths in MR (B0 Field along z)

9ŀǊǘƘΩǎ aŀƎƴŜǘƛŎ CƛŜƭŘ
0.3 Gauss
30 µTesla

Junkyard Magnet
10,000 Gauss

1 Tesla

G.E. Discovery 750
30,000 Gauss

3 Tesla
(w0 = 128 MHz)



Bulk Behaviourof Magnetic Moments in MR Imaging
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Manipulation of Bulk Magnetization in MR Imaging
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Phenomenological Bloch Equation
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Non-Contrast-Enhanced MR Angiography at 3T

Å Angiography: imaging large blood vessels

Å Non-Contrast-Enhanced: without iv injection

Å MSc and PhD at the University of Calgary, 
2004-2011 (www.mrcentre.ca)

Å Programmed novel MR pulse sequence on 3T 
clinical scanner (GE Signa VH/i)

Å Built a real-time interface software program 
in C++ for moving-table

Å Undergraduate teaching assistantships in 
Department of Physics and Astronomy

Arteries in Calves of Healthy Volunteer

RB Stafford et al., MagnResonMed. 2008; 59: 430ς3.

http://www.mrcentre.ca/
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Perfusion: Microvascular O2 Delivery

Credit: Microscopy and Imaging Facility, University of CalgaryShort-Axis Cine



JA Detreet al., MagnResonMed1992; 23:37-45.

Quantitative Perfusion for Cerebral Blood Flow

Å Arterial Spin Labeling (ASL): Magnetic tagging of 
blood upstream from the tissue of interest
(e.g., carotid arteries for cerebral blood flow)

Å Postdoctoral fellowship at University of 
Pennsylvania, 2011-2013 (www.upenn.edu)
Å ASL on an Unshielded 7 Tesla

Å Postdoctoral fellowship at University of Calgary, 
2013-2016 (www.ucalgary.ca)
Å Biomarkers of vascular cognitive impairment 

and dementia
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Adapted From Villarreal MR, Wikipedia: Arterial System

http://www.ucalgary.ca/

