
Course Announcement PHYS 428 3 credits
Applications of Modern Physics in Medicine Autumn 2020- Prof. Miller

Many remarkable medical technologies, diagnostic tools, and treatment methods have emerged as a result of modern 
physics discoveries—including  X-rays, radiation treatment, laser surgery, high-resolution ultrasound scans, 

computerized tomography (CT) scans, and magnetic resonance imaging. This  course describes the fundamental 
physical principles underlying these technological advances, emphasizing their applications to the practice of  medicine.

The medical applications of fundamental principles of physics  are presented to students who are considering careers in 
medical physics, biophysics, medicine, or nuclear engineering.

The course will cover  aspects of modern physics dealing with propagation of particles-photons, electrons, protons, 
neutrons and nuclei through matter and the methods used to generate the particles. Properties of atoms and nuclei 

relevant for medical applications will be reviewed. Explanations of particular physical  phenomena will be followed by 
descriptions of the applications of these phenomena in medicine. The aim is to allow students to understand the physical 

processes underlying medical applications of modern physics.

Topics include:  interactions of particles with matter, applications of X-rays, radiobiology, radiation oncology,  use of 
radioactive sources in medicine, use of protons, neutrons and nuclei in cancer therapy, magnetic resonance imaging. 

Textbook- Applications of modern physics in Medicine, M. Strikman, K.Spartalian, M.Cole, Princeton U. Press, 
2015. Prereq: PHYS225 Method of evaluation: 1 or 2 exams and a paper
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3D PET scan PET/CT image
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https://www.youtube.com/watch?v=7vu1-WtimtM
GEP-NETs are rare, slow-growing tumors that develop in the digestive system and are distributed throughout the 
body. They fall into two main categories—carcinoid tumors and pancreatic endocrine tumors—and are often 
resistant to standard chemotherapy. Twenty-one patients who had previously shown a resistance to treatment with 
Y-90 or Lu-177-DOTATOC were treated with escalating doses of the peptide receptor alpha-therapy (Bi-213 
DOTATOC)—from 1-10 GBq up to 21 GBq. Researchers assessed response with Ga-68-DOTATOC PET/CT, 
contrast-enhanced sonography, magnetic resonance imaging, digital subtraction angiography, and tumor markers. In 
addition, markers for hematologic, kidney and endocrine toxicity were monitored during and after treatment.
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