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Magnetic resonance imaging, hardware, image reconstruction, biomedical applications
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Functional and anatomical images are obtained in clinical settings and biological sciences. Methods of magnetic resonance
imaging (MRI) are major topics in this class. In addition to the basic knowledge of MR, the cutting-edge applications in
biomedical studies are introduced. To understand the basic methods and applications of MRI, needs and technical issues
are also discussed.
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Students will understand (1) the principle of nuclear magnetic resonance, (2) hardware and system of nuclear magnetic
resonance, methods of image reconstruction, (3) diagnosis by various imaging techniques, and (4) basics and applications
of hyperpolarized MRI techniques.
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Needs of bio—imaging (1)
Introduction to bio—imaging, which can non—invasively visualize the information in organisms.

Basics of Magnetic Resonance (2)
Nuclear magnetic resonance (NMR) phenomena that is used in clinical magnetic resonance imaging (MRI).

Basics of Magnetic Resonance Imaging (2)
Image reconstruction of MRI using NMR phenomena.

Instruments of MRI (3)
Methods how to detect NMR signals and hardware in MRIL

Diagnosis by various imaging techniques (4)

Basics of various diagnostic imaging techniques and process how to diagnosis diseases from images combined with other
biochemical markers.

Basics and applications of hyperpolarized MRI techniques (3)
Introduction to basics and biomedical applications of up—to—date MRI techniques known as hyperpolarized MRI.
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When course materials for the next week are given, students should read the materials in advance.
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Achievement will be evaluated for the reports (several times) on the topics of the lecture.
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Achievement will be evaluated for the reports (several times) on the topics of the lecture. Students are requested to
attend more than 2/3 of lectures and to submit all reports. Otherwise, credits of this class will not be given to students
who do not fulfill the requirements.
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http://www.ist.hokudai.ac jp/labo/mre/index—j.html
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Knowledge of physics, electromagnetism, and electrical circuit theory in undergraduate level is required.
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