
Curriculum: biomedical physics 

Biomedical physics deals with applications of physics to biological phenomena and complex 

systems, in the pre-clinical and clinical field, in medical research and health protection. The 

approach is multidisciplinary and requires activities in collaboration with researchers with biological 

and medical skills. It deals with basic and applied research in fields such as: medical diagnostics (for 

example with the development of imaging techniques, such as magnetic resonance, PET, SPECT and 

CT, or sensors for monitoring vital signs or therapies through measurement of suitable biomarkers); 

clinical therapy (for instance with the study and development of advanced radiotherapy techniques, 

such as hadrontherapy, neutron capture therapy and oncological hyperthermia); dosimetry and 

protection from ionizing / non-ionizing radiations, that are used in various sectors, from healthcare 

to industry, affecting many aspects of daily life. 

For example, physicists have an important role in the study of biological systems and in cancer 

research, for which our Department can boast of excellence and uniqueness also thanks to the solid 

levels of international, national and local collaboration, for example with other departments, with 

the Pavia IRCCS and with the CNAO Foundation (National Center for Oncological Adrotherapy) and 

with LENA (Applied Nuclete Energy Laboratory), where there is a nuclear research reactor that 

supplies intense neutron beams. 

Research in oncology is carried out by researchers of different fields (physicists, mathematicians, 

chemists, biologists, bioinformaticians, engineers, physicians, etc.), focusing on the description of 

the phenomenon with multi-scale approaches, from the subcellular to the whole organism level, to 

finally design diagnostic and therapy techniques. The aim is to develop methods, models and 

simulations to improve our understanding of the principles that govern the biological phenomenon 

(for example of the molecular pathways activated also as a result of external stimuli – e.g. radiations 

of different quality) and to improve the healing potential. 

The Biomedical Physics curriculum is aimed to provide theoretical and experimental foundations 

and tools to work in research groups in universities, research institutions and companies dealing 

with biomedical and industrial applications. It provides solid foundations both to those who want 

to continue with PhD programs or specialization in Medical Physics, and to those who are 

interested in working as Radiation Protection Experts and / or with the use of ionizing and non-

ionizing radiations in industry. 

The biomedical curriculum, delivered entirely in English, consists of 8 mandatory courses, for a 

total of 48 ECTS, which provide the physical, biological and radiobiological bases, calculation tools, 

physical techniques and skills on instrumentation and mathematical methods also used in hospitals 

and industry. In addition to these, one course (6 ECTS) should be chosen from a selection of 5 

courses belonging to sectors FIS / 01 (which allow to deepen the knowledge of particle detectors, 

simulation and data acquisition techniques) and FIS / 07 (more focused on medical applications of 

physics). Finally, 6 ECTS can be acquired through a course of the FIS / 02 sector, related to 

computational methods of physics, and a further 12 CFU through 2 free choice courses (some advice 

can be found on the Syllabus). For the study of ionizing and non-ionizing radiations, laboratory 



activities are planned with applications and risk analyses. In addition, some courses are held in 

collaboration with the hospitals and research facilities in the area of Pavia. 

The courses provided can be grouped into some macro-areas: 

General and basic courses: Physics of ionizing radiations; General biology, anatomy and human 

physiology; Radiation biophysics and radiobiology; Laboratory of ionizing radiations; Rheology and 

diagnostic techniques: theory and practice; Introduction to ionizing radiation protection; Particle 

detectors; Statistical methods in physics; Statistical Mechanics 

Courses concerning diagnostics and therapy: Physics of medical imaging; Medical diagnostic 

techniques with ionizing radiations, Physics of innovative oncological therapy techniques 

Computation courses: Artificial Intelligence for experimental and applied physics; Simulations in 

medical physics; Computational methods in Physics; Problem solving in Physics 

The student can also select courses provided by other Departments, some of which are 

recommended in the Syllabus. 

 


