Medical Physics Graduate Certificate Program (MPGCP)

Radiation Therapy Physics Syllabus

1.  RAT 6628- THERAPY PHYSICS (3 credit hours): This introductory course has a clinical orientation, and reviews the rationale, basic science, methods, instrumentation techniques and applications of radiation therapy to the treatment of a wide range of human diseases. Major radiation modalities are covered including low and high-energy photon therapy, electron and proton therapy, and low and high-dose rate brachytherapy. The clinical process of treatment, methods of calculating dose to patient, and the role of the medical physicist in radiation oncology clinic, are covered. 
2.  Textbook: Radiation Therapy Physics (Third Edition) by William R. Hendee, Geoffrey S. Ibbott, Eric G. Hendee, John Wiley & Sons, Inc., 2005.
Bibliography: The Modern Technology of Radiation Oncology Vol I and Vol II,  by Jacob Van Dyk (Editor) , Medical Physics Publishing 2005.

The Physics of Radiology, J.R. Cunningham & H. E. Johns.

Radiobiology for the Radiologist, by Erik J. Hall.

Radiation Therapy Planning, by Gunilla C. Bentel.
Shielding Techniques for Radiation Oncology Facilities, by Patton H. McGinley.

The Physics of Radiation Therapy (Third Edition) by Faiz M. Khan, Williams & Wilkins.

3.  Course objectives: The objective of this course is to introduce the students into the study of physics used for diagnostics and therapeutic applications of radiation. It is recommended to medical, biology, physics, and engineering students who wish to prepare for the Medical Physicist career.
4.  Course Outline
· Treatment Planning manual method and computer-based method– percent depth dose, tissue/air ratio, scatter/air ratio, isodose curves, isodose distribution for multiple fields, oblique incidence and surface irregularities, effects of tissue inhomogeneities, beam data entry, virtual simulation techniques, photon beam computational algorithms, electron beam computational algorithms, biological modeling intensity-modulated radiation therapy, dynamic delivery techniques, tumor localization challenges.

· Brachytherapy – sources for implant therapy, radiation safety of radiation brachytherapy sources, radiation dose from brachytherapy sources, treatment planning for brachytherapy, therapy with radiopharmaceuticals, intravascular brachytherapy.

· Calibration and Quality Assurance of megavoltage and electron beam producers– calibration standards, the AAPM protocol physics instrumentation, recommended quality assurance procedures, image quality assurance, treatment planning computer quality assurance, stereotactic radiosurgery and radiotherapy quality assurance, brachytherapy quality assurance.

5. Methods of Instruction

The format of the course will be lectures,  and reading assignments on RTOG protocols.
6.  Assessment procedures including tests, quizzes, and projects
The letter grade is decided from quizzes (30% of the grade), three tests (70% of the grade) including the final exam; class participation and literature research are encouraged.

7.  Grading scale
A: 100-92 %

A-: 91-86 %

B+: 85-80% 

B: 79-70%


B-: 69-60%

F: <60%
