Medical Physics

(Elective for 3" Semester) From 2025-26
Total: 39 hours

Unit I: X Rays Basics (12 hours)

Qualitative Overview of human anatomy - cells, cell structure, type of cells and functions, tissues,
organs, and their functions. Different systems in the human body, their structure and function,
physiological properties of the circulatory system, digestive system, respiratory system,
reproductive system, excretory system, endocrine system and nervous system. (03 Hours)

Outline of atomic structure, electromagnetic radiation waves and quanta, general properties of
electromagnetic radiation- fundamentals of radioactivity radiations (alpha, beta and gamma).
Light- intensity and quality, spectrum of white light, line spectra, photo-electric emission,
photocell, fluorescence, phosphorescence. (05 Hours)

Principle, and production of X rays, Conditions necessary for production of x-rays, Heterogeneous
nature of the x-ray beam, Electron emission, electron acceleration through electric field, Types of
x-ray tubes: diagnostic, therapeutic, stationary anode, rotating anode, gas tubes (ionic), Coolidge
tubes (thermionic) (04 Hours)

Unit II: Interaction of X-rays with Human body, Basics of Laser (12 hours)

Properties of x-rays, frequency, energy, the effect of voltage on these properties, absorption of x-
rays, the absorption of primary radiation in striking matter, Secondary, scattered and characteristic
radiation, Detection of x-radiation, action on the emulsion of the photographic film, physiological
action on living tissue, ionizing effects. Unit of ionizing radiation quantity, the roentgen.,
Permissible dosage for x-ray operators (0.3 r per week) (04 Hours)

Interaction of X-rays with human body. Effect of x-ray exposure on human body, x-ray protection,
permissible exposure, international recommendations for protection of persons exposed to ionizing
radiation, the protective materials lead, Lead Aprons, building materials, lead equivalents and
variation with quality and room protection, Use of X-rays in medical diagnosis, X-ray imaging
systems. (04 Hours)

Laser : Induced absorption, spontaneous emission and stimulated emission. Einstein’s A and B
coefficients — Mention of relation between Einstein’s coefficients and radiation energy density;
Condition for amplification of light; Population inversion; Methods of pumping (qualitative);
Requisites of laser — energy source, active medium and laser cavity; Qualitative discussion about
Helium-Neon Laser and Ruby Laser, Characteristics of laser light and its applications. (medicine,
industry and defence). (04 Hours)



Unit IIT: Radiation Technology (Medical Diagnostics) (12 Hours)

Computed Tomography scan (CT scan): principle and generation of CT. — Basic Physics — Recent
developments, applications etc. (02 Hours)

NMR (Nuclear Magnetic resonance) (Qualitative), MRI-Magnetic Resonance Imaging — basic
principle and image characteristics. Strength of typical magnetic field, methods of production of
high magnetic field, Superconducting coils, Effect of magnetic field on human body, Basic terms
used in MRI Operations, Applications. (05 Hours)

Ultrasonics, — Ultrasound Imaging: Interaction of sound waves with body tissues, production of
ultrasound, transducers, acoustic coupling, image formation, modes of image display and color
Doppler. Types of ultrasound — Techniques of ultrasound scanning in different parts. (05 Hours)

Student activities and Mini Project: (09 hours)
The Student shall carry out following activities and understand the fundamentals
and basics of X-Rays, CT, MRI and USG. He/she shall prepare a mini project report

signed and attested, preferably by Radiologist/Lab technician. It will be evaluated

for 10 marks by staff in charge and shall be considered as Internal Assessment

Marks.

Student Activities:

1. Construction of models of human anatomy and physiology.

2. Visit to nearby hospitals/diagnostic centers to study the working of X-ray machines, X-ray films,
CT Scan, MRI and USG..

3. Visit to radiotherapy centers to study the modalities of radiotherapy.
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