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M.S. Radiological Sciences and Protection 
(Department of Physics and Applied Physics) 

 
Program Coordinator 
 
Clayton S. French, Professor of Radiological Sciences, B.S., Lowell Technological 
Institute; M.S. and Ph.D., University of Lowell (C.H.P.). 
 
Faculty 
 
Erno Sajo, Professor of Radiological Sciences; B.S., M.S., Technical University of 
Budapest, Hungary; Ph.D. University of Lowell. 
 
Mark A. Tries, Associate Professor of Radiological Sciences; B.S., University of Lowell; 
M.S. and Ph.D., University of Massachusetts Lowell. 
 
David C. Medich, Adjunct Professor of Radiological Sciences and Director of Radiation 
Safety, B.S., Union College; M.S. State University of New York at Buffalo, Ph.D., 
University of Massachusetts Lowell. 
 
George E. Chabot, Professor Emeritus of Radiological Sciences; A.B., Harvard 
University; M.S., Harvard School of Public Health; Ph.D., University of Lowell (C.H.P.). 
 
Kenneth W. Skrable, Professor Emeritus of Radiological Sciences; B.S., Moravian 
College; M.S., Vanderbilt University; Ph.D., Rutgers - The State University (C.H.P.). 
 
Master of Science Degree Program 
 
With the increasing use of radiation and radioactive material in society, there is a 
growing need for research and advanced education in Radiological Sciences and 
Protection.  The excellent facilities, equipment and supporting staff available at the 
University of Massachusetts Lowell's Radiation Laboratory and faculty in the 
Radiological Sciences Program and in other allied departments give students at the 
University of Massachusetts Lowell (UML) a unique opportunity to obtain rewarding 
careers in and make significant research contributions to the radiation protection field and 
to the use of radiation physics in medicine.  The Master of Science Degree Program in 
Radiological Sciences and Protection is interdisciplinary in nature and should be 
attractive to engineering students and students in the biological and physical sciences. 
 
The Profession of Radiological Health Physics  
 
Radiological Health Physics (RHP) involves the study of the effects of radiation and 
radioactivity on life processes.  It also can be called radiation protection science and is 
particularly involved with the effects of radiation on the human body and the control of 
such radiation.  Many graduates of this curriculum at the University of Massachusetts 
Lowell (UML) enter the profession of health physics, which is devoted to the protection 



of man and the environment from the harmful effects of radiation while at the same time 
making it possible for our advancing civilization to enjoy all of the benefits resulting 
from uses of radiation.  Radiation control in its professional aspects requires the skills 
and knowledge from many disciplines.  It has common scientific interests with many 
areas of specialization: biophysics, physics, biochemistry, chemistry, biology, genetics, 
ecology, nuclear engineering, metallurgy, medicine, physiology, industrial hygiene, and 
toxicology.  Other aspects of the profession include a working knowledge of labor 
relations, public relations, teaching, philosophy, and administration.  The wide spectrum 
of knowledge required of the health physicist makes this profession both challenging and 
rewarding. 
 
The Profession of Medical Physics  
 
Medical Physics (MP) involves the application of physics to the diagnosis and treatment 
of disease.  The use of radiation producing devices and radioactivity in medical physics is 
extensive.  Many graduates of the Radiological Sciences and Protection curriculum at the 
University of Massachusetts Lowell (UML) enter the profession of medical physics. 
Graduate students who intend to enter this profession are encouraged to seek internships 
and research venues at nearby hospitals for which they can receive graduate credit 
towards the master’s degree. 
 
Employment and Scholarship Opportunities 
 
Health physicists are employed by federal agencies (such as the Nuclear Regulatory 
Commission and Department of Energy) at research, production, and testing facilities; 
state, and local government agencies responsible for regulating the use of radiation 
sources and radioactive materials; the military services; electric utilities operating nuclear 
power plants and many related industries such as engineering support companies; 
industries which use radioisotopes or x-ray equipment to detect flaws or defects in 
manufactured products, prepare or reprocess nuclear fuels, control nuclear wastes, or 
produce or use radioactive materials or devices; universities (in teaching, research, and 
equipment monitoring); hospitals and medical centers that use radionuclides, x-ray 
equipment, and accelerators in the diagnosis and treatment of patients; and consulting 
firms which advise the organizations that do not employ full-time health physicists.  
 
Scholarships are available for graduate students who choose the Radiological Sciences 
Program.  These are available from the Nuclear Regulatory Commission (NRC), the 
Department of Energy (DOE), the National Academy for Nuclear Training, the Health 
Physics Society (HPS), the American Nuclear Society (ANS), and other organizations 
concerned with radiation protection.  Teaching Assistantships and Research 
Assistantships are available on a limited basis for UML graduate students. 
 
Students may gain valuable applied work experience while also earning graduate credit 
and money through various summer internship programs.  They also may gain experience 
and academic credit through an internship course at the UML Radiation Laboratory.  This 
course is conducted under the direction of the health physics staff who have 



responsibility for the radiation safety programs at the nuclear reactor facility; accelerator 
facility, radioisotope research laboratories and x-ray facilities at the University of 
Massachusetts Lowell. 
 
Admission Requirements 
 
A student should have a reasonable minimum preparation, including courses in 
mathematics, chemistry, physics, biology and in nuclear and radiological sciences similar 
to the University of Massachusetts Lowell Radiological Health Physics undergraduate 
curriculum.  Because there is no advanced test in the field of Radiological Sciences and 
Protection, and because various undergraduate backgrounds are suitable for graduate 
study in the program, students are not required to take the Advanced GRE tests.  The 
GRE Aptitude Test, however, is required.  It is important that the mathematical 
preparation of students include differential and integral calculus through differential 
equations.  Physics preparation up to and including Modern Physics is required.  
Preparatory courses are available at UMass Lowell for applicants who are deficient in 
these areas. 
 
Plan of Study 
 
The program allows a student to select courses and a research project consistent with 
his/her desired area of professional development.  Various opportunities for research and 
professional development are possible through the use of the Radiation Laboratory of the 
University and through cooperative programs with hospitals, nuclear reactor facilities, 
government laboratories, and other radiation facilities.  A research advisor, other than a 
University of Massachusetts Lowell faculty member, may be approved for the conduct of 
research at facilities outside the University.  Three M.S. degree options are available:  
thesis option, project option, or professional science master (PSM) option.  In addition to 
a core curriculum, a master's thesis, project report, or internship report must be submitted 
and approved. 
 
Thesis Option 
 
Under the thesis option, a student must complete a minimum of 21 credits of formal 
courses and a minimum of 9 credits of graduate research.  The master's thesis generally 
will consist of a scholarly laboratory or theoretical investigation in the field of 
Radiological Sciences and Protection.  Proposed research must be approved by the 
Program Graduate Committee.  The format for the final written thesis shall conform to 
the requirements of the Graduate School.  The thesis proposal and report requirements 
may be obtained from the Program Coordinator. 
 
Project Option 
 
Under the project option, a student must complete a minimum of 27 credits of formal 
courses and 3 credits of graduate research to yield a total of 30 credits.  In addition to the 
project report, the student must pass a comprehensive examination.  The master's project 



consists of a scholarly investigation such as a review, report, design, etc., in the field of 
Radiological Sciences and Protection.  The subject of the project must be approved by the 
student's advisor in advance.  The final report must be approved by the Program Graduate 
Committee and conform to the format specified by the Graduate School. 
 
Professional Science Master Option 
 
The professional science master option shares the same core courses as the current 
master’s degree program and, in lieu of a research component, requires courses selected 
from the foundation courses of the Master of Business Administration (MBA) degree 
program, a communications course, and a professional internship in Radiological Health 
Physics. The choice of business management courses for the PSM option should be 
attractive to employers of graduates of the proposed program. A total of 34 credit hours 
are required for this degree option 
 
The professional internship is required for all students matriculating in the PSM option. 
The internship should provide a broad experience performing real world tasks related to 
radiation protection for a minimum of 340 hours. Paid internships with companies and 
organizations that use radiation are preferred but volunteer on-campus internships with 
the university’s radiation safety office also will be available to students. Internships have 
to be approved in advance by the graduate committee of the Radiological Sciences 
Program, including approval of a qualified supervisor for off-campus internships. The 
graduate committee will provide oversight of all internships. A written report, signed by 
the internship supervisor, must be submitted by the student upon completion of the 
internship. An oral presentation by the intern as a Radiological Sciences seminar also is 
required. For students already employed in Health Physics, the professional internship 
will be tailored to meet the needs of both employee and employer. 
 
Oral Defense of Thesis 
 
A thesis committee is appointed to read a student's thesis and to listen to an oral 
presentation and defense by the student.  In general, the committee will include the thesis 
advisor and two additional members chosen from the Physics faculty or from other 
departments in which the candidate has taken graduate studies. 
 
Comprehensive Examination for the Project Option and PSM Option 
 
Degree candidates electing the project option or the PSM option are required to pass a 
Comprehensive written examination administered by the Program Graduate Committee.  
This examination normally will be administered during the semester in which the student 
completes his/her course requirements for the M.S. degree.  The comprehensive 
examination may be waived for a student who can document that he/she has passed Part I 
of the American Board of Health Physics Certification Examination. 
 
Residency and Foreign Language Requirements 
 
No residency or foreign language requirements are specified by the Department. 



Program Mission and Educational Objectives 
 
The mission of the Radiological Sciences Program is to provide students with a quality 
higher education in radiological sciences and serve the community through research, 
teaching, and outreach. 
 
The Educational Objectives of the Radiological Sciences Program are stated in terms of 
what all program graduates will be qualified to practice at the time of graduation and 
what most graduates will be able to achieve a few years after graduation. 
 
Graduates of the Master of Science Degree Program in Radiological Sciences and 
Protection have 
 
• the technical knowledge and skills to practice health physics. 
• an understanding of the ethical, social, legal, and professional issues faced in 

health physics practice. 
• a solid foundation for graduate studies, continuing education, and life_long 

professional development in radiological and other physical sciences. 
 
Graduates of the Master of Sciences Degree Program in Radiological Sciences and 
Protection who choose a research option have 
 
• the ability to conduct research. 
• advanced knowledge and skills in external and internal radiation dosimetry. 
 
Graduates of the Master of Sciences Degree Program in Radiological Sciences and 
Protection who choose the Professional Science Masters option have 
 
• advanced knowledge and skills in external and internal radiation dosimetry. 
• a foundation in business administration and professional communication. 
 
Core Curriculum 
 
A core curriculum consisting of seven courses are required of all students pursuing the 
Master's Degree in Radiological Sciences and Protection.  These core courses are listed 
below along with other courses offered by the Department for graduate credit.  If a 
student has already had a course or courses similar to those listed, then the requirement 
for such courses may be waived.  Courses in Nuclear Engineering, Physics and Applied 
Physics, Environmental Studies, Biology, Mathematics, Meteorology, Chemistry, Work 
Environment, and others may be selected for graduate credit with the approval of the 
Department. 
 
 



Required Core Courses             Credits 
 
98.506 Nuclear Instrumentation        4 
98.501 Radiation Safety and Control I      4 
98.502 Radiation Safety and Control II      4 
98.533 External Radiation Dosimetry and Shielding     3 
98.534 Internal Radiation Dosimetry and Bioassay Assessment   3 
98.562 Radiation Biology        3 
98.711/712 Graduate Seminar in Radiological Sciences and Protection  1/1 
98.733 Graduate Project in Radiological Sciences and Protection, or  3 
98.743 MS Thesis Research in Radiological Sciences and Protection  3/6/9 
 
In addition to the core courses required for all options to the M.S. degree, the following 
courses are required for the PSM option: 
         
60.501 Financial Accounting †       2 
63.501 Operations Fundamentals †       2 
66.501 Organizational Behavior       2 
IB.601 Professional Writing & Communication     3 
98.xxx Radiological Sciences Internship      1 
 
† Students may request alternative courses from the MBA curriculum at UML. Approval 
from the Radiological Sciences Graduate Coordinator is required in advance for 
alternative courses. 
 
Suggested Sequence for Master of Science Degree  
 
Semester I     Semester II 
 
98.xxx Intro to Modern Physics 3 98.506 Nuclear Instrumentation 3 
98.581 Math Methods of Rad Sci 3 98.582 Numerical Methods of RS   2 
98.711 Graduate Seminar  1 98.712 Graduate Seminar  1 
98.501 Rad Safety & Control I 4 98.502 Rad Safety & Control II 4 
 
Semester III     Semester IV  
 
98.533 Ext. Radiation Dosimetry 3 98.534 Int. Radiation Dosimetry 3 
98.541 Radiochemistry  3 98.572 Radiation Biology  3 
98.711 Graduate Seminar  1 98.712 Graduate Seminar  1 
98.701 Graduate Research in RSP 3 98.702 Graduate Research in RSP 6 
  
 



Other Electives   
 
98.541 Radiochemistry      (3-0) 3 
98.543 Radiochemistry Lab      (1-0) 1 
98.575 Certification Preparation in Radiological Sciences  (3-0) 3 
98.581 Mathematical Methods of Radiological Sciences  (3-0) 3 
98.582 Numerical Methods of Radiological Sciences  (3-0) 3 
98.565 Physics of Radiation Oncology    (3-0) 3 
92.548 Mathematics of Signal Processing    (3-0) 3 
92.549 Mathematics of Tomography     (3-0) 3 
98.585 MCNP for Radiological Sciences    (3-0) 3 
98.596 Medical Physics      (3-0) 3 
98.670-98.693  Various Health or Medical Physics Internships (1/2/3-0) 


