






Course Code 

First Semester 

24MPPICA 

24MPP1CB 

24MPPICC 

24MPP1CD 

24MPPICP 

24MPPI DA 

24MPPIDB 

24MPPIDC 

Course 

CategorY 

Core 

Core 

Core 

Core 

Core 

Practical-I 

DSE -I 

Dr.NGPASC 

COIMBATORE | INDIA 

M.Sc. MEDICAL PHYSICS PROGRAMME - AY 24-25 

Course Name 

Nuclear Physics 

Radiation Physics 

PG CURRICULUM 

Biomedical Electronics 
and Instrumentation 

Biomedical Electronics 
and Instrumentation 

Solid State Physics 

Radiological Anatomy, 
Physiology and Tumour 4 
Pathology 

Non-lonizing Radiation 
in Medicine 

4 

Programming in C+t 

4 

4 

Total 20 4 6 

-

6 

Instruction (h) 

Week Total 

5 

5 

5 

6 

4 

4 

4 

30 

60 

60 

60 

60 

72 

48 

48 

48 

360 

Exam 

(h) 

3 

3 

3 

3 

3 

3 

Max Marks 

CIA ESE Total 

25 75 

25 75 

25| 75 

25| 75 

40 

100 

75 

100 

100 

100 

60 100 

100 

4 

600 

Credits 

4 

4 

M.Sc. Medical Physics (Students admitted during the AY 2024-25) 

4 

4 

4 

23 















Unit 

IV 

Nucleus 

General Properties of Nuclei 
Size, Nuclear Radi, Nuclear Mass - Nuclear Units - Atomic Mass 
Unit, Electron Volt- Binding Energy - Systematic of Binding 
Energy - Mass Defect, Mass xcess, Packing and Binding Fraction 
- Discovery of Radioactivity - Radioactive Decay- Activity, Half 
Life, Mean Life - Decay Constant Radioactive Series 

Radioactive Equilibrium - Secular, Transient, Non-Equilibrium. 

Radioactive Decay Types 

24MPP1CA -NUCLEAR PHYSICS 
Syllabus 

Particle Accelerators 

Content 

Alpha Decay - Geiger-Nuttal law Energetics and Spectrum- Beta 
Decay and its Energies - Origin of Continuous Beta Spectrum 
Neutrino Hypothesis Properties of Neutrino Nuclear 
Isomerism- Gamma Decay Nature of Gamma Rays- Internal 
Conversion � Positron Emission - Electron Capture- Nuclear 
Fission and it's Discovery - Energy Release in Fission - Nature of 
the Fission Fragments - Energy Distribution Between the Fission 
Fragments - Fissile and Fertile Materials - Spontaneous Fission 
Source of Energy in Stars - Nuclear Reactions and its Types 

Constituents of Nuclei, Nuclear 

Introduction - Classification and Performance Characteristics of 
Accelerators Industrial, Medical and Research Applications � 
Resonant Transformer - Cascade Generator - Van De Graff 
Generator - Cyclotron - Betatron - Synchro Cyclotron- Linear 
Accelerator Microtron- Electron Synchrotron Proton 

Synchrotron. 

Nuclear Models, Fission and Fusion Reactors 
Shell Model, Liquid Drop Model - Fission - Energetics of Fission 
Process, Controlled Fission Reactions - Chain Reaction - Basics 
of Reactor Gas Cooled Reactors Advanced Gas Cooled 

Reactors- Pressurized Water Reactor - Boiling Water Reactor 
Heavy Water Reactor - Breeder Reactor - Fusion Process 
Characteristics of Fusion Solar Fusion - Controlled Fusion 
Reactors -Critical Conditions - Four Factor Formula - Nuclear 
energy and social development. 

Dr.NGPASC 

Nuclear Electronics and Techniques 

COIMBATORE| INDIA 

Preamplifiers - Amplifiers - Single Channel Analyzers -Counting 
Statistics - Energy Measurements - Spectrometer - Introduction to 
Spectroscopy - Definition of Energy Spectra - Measurement of an 
Integral Spectrum and Differential Spectrum -Energy Resolution 
of a Detection System - Multichannel Analyzer - Calibration of 
MCA - Charged Particle Spectroscopy - Energy Straggling- Time 
of Flight Spectrometer -Detector Telescopes -Position -Sensitive 
Detectors (PSD), Categories - Photonic devices, Light detection 
and Characterization, Optoelectronics, Vision, Displays and 
Imaging, Optical metrology topics. 

Total 

Hours 

10 

12 

15 

60 

E-Contents 
/Resources 

Text Book 

Text Book 

Reference 
Book 

E-Resource 

Reference 
Book 

M.Sc. Medical Physics (Students admited during the AY 2024-25) 

Conservation Laws - Q Values - Cross Section. 













Unit 

24MPPICC -BIOMEDICAL ELECTRONICS AND INSTRUMENTATION 
Syllabus 

Basic Electronics 

Unijunction Transistor (UJT)- Semi Conductor Diode 
Characteristics - Voltage Regulator Circuits - LED 
Junction Transistors - CB and CE Configuration - FET- MOSFET 
JFET Amplifier - Characteristics - Principle of Operation. 

Digital Electronics 

Op-Amp Circuit Symbol-ldeal Op-Amp Characteristics 
CMRR-Applications: Adder, Subtractor, Analog Integrator, 
Analog Differentiator, Voltage-to-Current Converter, Current-to 

Content 

Logic Gates - Boolean Algebra - Boolean Laws - De-Morgan's 
Theorem -Implementation of Logic Circuits from Truth Table -
Sum - of - Products Method - Products of - Sum Method 
Combinational Circuits: Multiplexer and De-Multiplexer Circuits 

BCD to Decimal Decoders Seven Segment Decoders - Decimal 
to BCD Encoder. 

Microprocessor 

Arithmetic Building Blocks: Half-Adder and Full-Adder - Digital 
Comparator - Flip Flops: RS, Clocked RS, D-Flip Flop, Edge 
Triggered D Flip Flop -J K Flip Flop - Sequential Logic Circuits: 
Registers - Shift Registers Applications Counters: Ripple 
Counters Up, Down and Up-Down Ripple Counters 
Asynchronous and Synchronous Counters ADC and DCA. 

Bipolar 

Architecture of 8-Bit Microprocessor: Intel 8085A 
Microprocessor, Pin Description and Internal Architecture 
Operation and Control of Microprocessor: Timing and Control 

Unit, Op-Code Fetch Machine Cycle, Memory Read/Write 
Machine Cycles, I/O ReadWrite Machine Cycles, Interrupt 
Acknowledge Machine Cycle, State Transition Diagram 
Instruction Set -Assembly Language Programming - Interfacing 
Interrupts - Programmable Peripheral Interface - Programmable 
Interval Timer- Sample 8085 Assembly Language Programmes 
Physiological Assist Devices 

Dr.NGPASC 

Cardiac Output Measuring Techniques - Dye Dilution Method, 
Thermodilution Method, BP Method Blood Flow Measuring 
Techniques: Electromagnetic Type - Ultrasound Blood Flow 
Meter, Automatic Counting Of RBC, WBC and Platelets. 
Measurement of Blood Pressure Direct Methods and Indirect 
Methods Temperature - Respiration Rate Heart Rate 

Measurement 02, CO2 Measurements, Respiratory Volume 
Measurement, BMR Measurement, Plethysmography Technique, 
Detection of Various Physiological Parameters Using Impedance 
Technique - Kidney Machine - Haemodialysis Units - Peritoneal 
Dialysis- Lithotripsy - Various Types of Endoscopy- Ventricular 
Assist Devices (VADs) 

COIMBATORE | INDIA 

Hours 

10 

12 

15 

E-Contents 
/ Resources 

Text Book 

Text Book 

Reference 
Book 

B-Resource 

17 

M.Sc. Medical Physics (Students admitted during the AY 2024-25) 

Voltage Converter and Logarithmic Amplifier 







24MPPICD - RADIOLOGICAL ANATOMY, PIHYSIOLOGY AND TUMOUR PATHOLOGY 

Unit 

III 

IV 

Human Anatomy and Physiology 

Radiographic Anatomy 

Introduction to Human Body -The Cells, Tissues and Organization 
of Body - Blood Skin - Lymphatic System - Skeletal System 
Nervous System Endocrine System Cardiovascular 
Respiratory System Digestive System - Gastro-Intestinal -
Excretory Systenm - Reproductive System - Special Senses. 

Anatomy of Human Body Nomenclature Surface Anatomy 
Radiographic Anatomy - Cross Sectional Anatomy - ldentify the 
Different Organs/Structures on Plain X-rays, Computed 
Tomography (CT) scans, Magnetic Resonance Imaging (MRI), 
Single Photon Emission Computed Tomography (SPECT), and 
Positron Emission Tomography (PET) Scans - Normal Anatomy 
and Deviation for Abnormalities. 

Tumour Pathology and Cancer Screening 
Tumour Pathology and Carcinogenesis Basic Pathological 
Features of Cancers and Interpretation of Clinico-Pathological 
Data - Benign and Malignant Disease - Methods of Spread of 
Malignant Disease - Staging and Grading Systems - Screening 
Definition, Principles, Evaluating Screening Tests, Developing 
and Evaluating a Cancer Screening Programme - Different Kinds 
of Screening Tests - Screening for Specific Types of Cancer 

Content 

Site Specific Signs, Symptoms, Diagnosis and management 
Head and Neck, Breast, Gynaecological, Gastro-Intestinal Tract, 
Genito - Urinary, Lung and Thorax, Lymphomas, Leukaemia & 
other Cancers including AIDS Related Cancers. 

Cancer Treatment Modalities 

Text book 

Treatment Intent - Curative & Palliative -Types of Treatment -

Surgery, Radiation Therapy, Chemotherapy, Biological Therapy, 
Hormone Therapy, Transplantation, Targeted Therapy, 
Radiolabelled Immunotherapy, Gene Therapy , Cryosurgery, Laser 
Therapy, Photodynamic Therapy and Hyperthermia Cancer 

Clinical Trials - Patient Management on Treatment � Monitoring 
and Common Management of Side Effects - Information and 
Communication - Cancer Prevention and Public Education. 

Reference 
Books 

Syllabus 

Dr.NGPASC 

1 

2 

1 

Hours 

COIMBATORE | INDIA 

12 

12 

12 

12 

12 

Total 60 

E-Contents 
/Resources 

Text Book 

E-Resource 

Text Book 

Reference 
Book 

Reference 
Book 

Ross and Wilson, 2014, "Anatomy and Physiology in Health and Illness'" by 
Anne Waugh, Allison Grant, 12h Edition, Churchill Livingstone. 
Henry Gray, 2009, *Anatomy and physiology", 30 Edition, Philadelphia: Lea & 
Febiger. 

Perez & Bradys, 2008, "Principles and practice of radiation oncology", 
30h Edition, Lippincott Williams and Willins. 

20 

M.Sc. Medical Physics (Students admitted during the AY 2024-25) 





Semester 

S. No. 

-

1 

3 

4 

6 

7 

8 

10 

11 

12 

13 

2 Transistor characteristics- CB and CE configuration. 

15 

14 

Course Code 

Dr.NGPASC 

Core Practical I: Biomedical Electronics and ustrumentation 

24MPPICP 

FET characteristics. 

Semester - I 

Course Name 

BIOMEDICAL 
ELECTRONICS AND 

INSTRUMENTATION 

Single stage R-C coupled transistor amplifier. 

Zener regulated power supply and percentage of regulation. 

Single stage FET amplifier- CS configuration. 

Half adder and Full adder. 

A/D and D/A converters. 

OP-Amp applications - Inverting and Non- Inverting 

NAND gate as a universal gate. 

MOSFET characteristics. 

Syllabus 

Logic gates OR, AND, NOT, NOR and NAND Gates. 

Photosensitive diodes. 

Experiments 

OP-Amp parameters - Adder, Subtractor, Differentiator and Integrator. 

COIMBATORE | INDIA 

Verification of De-morgan's theorem. 

Microprocessor - LED interfacing 

16 Microprocessor - Timing and Control Unit 

Category 

CORE 
PRACTICAL 

PCredits 

72 3 

22 
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IV 

Unit 

Crystal Physics 

Dr.NGPASC 

Bonding in Solids 

Lattice, Points and Space Lattice, Basis and Crystal Structure 
Unit Cclls and Lattice Parameters, Prinnitive Cells -Crystal 
Systenns, Bravais Lattice -Metallic Crystal Structure-Directions, Planes and Miller lndices -Reciprocal Lattice- Crystal Diffraction, Bragg's Law, Powder Crystal Method. 

24MPPiDA -SOLID STATE PIYSICS 
Syllabus 

lonic Bonding: Bond Energy of NaCl molecule-Calculation of 
Lattice Energy of lonic Crystals and Madelung Constant Properties of lonic Solids - Covalent Bond; Saturation, Directional Nature, Hybridization, Properties: Metallic Bond, Intermolecular Bonds, Dispersion Bonds, Dipole Bonds, and Hydrogen Bonds 
Band Theory of solids 
Bloch Theorem- Kronig -Penney Model-Effective Mass of an Electron- Nearby force Electron Model- Conductor 

Extrinsic 

Text book 

Semiconductor-Insulator- ntrinsic Semiconductor 
Semiconductor-Free Carrier Concentration in Semiconductor 
Hall Effect and its Applications. 

Content 

Super Conductivity 

Thermal and Magnetic properties of solids 
Specific Heat - Dulong and Petit Law- Einstein's Theory 
Debye's Theory Magnetism in Solids � Origin of Magnetic 
Properties of Materials Bohr Magneton- Electron Spin and 
Magnetic moment Nuclear Spin-Types of magnetism; 
Diamagnetism-Langevin's Theory- Paramagnetism -WeissTheory, 
Susceptibility of Solids Ferromagnetism, Hysteresis 
Applications of Magnets in Medicine. 

Mechanism of Super Conductors � Effect of Magnetic Field - AC 
Resistivity Critical Currents - Meissner Effect Thermal 
Properties Penetration Depth Type 1 and Type l 
Superconductors-London's Equations -BCS Theory- Single 
Particle Tunneling Josephson Tunneling - DC And AC Josephson 
Effects-Applications; Superconducting Magnets, High 
Temperature Superconductor- SQUIDS 

1. 

2. 

COIMBATORE| INDIA 

Total 

Hours 

10 

8 

10 

10 

10 

48 

E-Contents 
Resources 

Text Book 

Text Book 

Text Book 

Reference 
Book 

E-Resource 

Kittel. C, 2005, "Introduction to Solid State Physics", 7h Edition, Wiley, New 
York. 

Pillai. S. O, 2002, "Solid State Physics", 6" Edition, New Age International, 
New Delhi. 

25 
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Unit 

24MPPDB - NON-IONIZING RADIATION IN MEDICINE 

Fundamentals of Non-lonizing Radiation Physics 
Electromagnetic spectrum - Diflerent sources of non-ionizing 
radiation and its physical properties - Laws of photochemistry 
Grothus -Draper Law and Stark-Einstcin Law -Law of reciprocity 
- Electrical impedance and Biological impedance - Principle and 
theory of thermography - Applications. 

Interaction of Optical Radiation 

Lasers in Medicine 

Introduction to optical radiations � UV, Visible and IR sources 
Lasers: Theory and mechanism - Lasers in surgery Fluence 
measurement from optical sources -Optical properties of tissues 
Interaction of laser radiation with tissues Photothermal 
Photochemical � Photoablation- Electromechanical cffect. 

Ultrasound in Medicine 

Lasers in medicine -Applications of ultrafast pulsed lasers -Lasers 
in dermatology, oncology and cell biology - Lasers in blood flow 
measurement Fiber optics in medicine - Hazards of lasers and 

Syllabus 

Content 

Production, Properties and Propagation of ultrasonic waves 
Bioacoustics - Acoustical characteristics of human body 
Ultrasound in obstetrics and gynaecology -Vascular System - Early 
pregnancy and foetal activity - Ultrasound in ophthalmology and 
echocardiography - Ultrasonic dosimetry - High power ultrasound 
in therapy 

Text book 

Radio Frequency and Microwave in Medicine 

Dr.NGPASC 

Production and Properties Interaction mechanism of RF and 
microwaves with biological systems: Thermal and non-thermal 
effects on whole body, lens and cardiovascular systems - Tissue 
characterization - Hyperthermia and other applications. 

2 

COIMBATORE | INDIA 

Total 

Hours 

10 

10 

10 

48 

E-Contents 
Resources 

Text Book 

Text Book 

Text Book 

E-Resource 

Reference 
Book 

Martellucci S. S and ChesterA. N, 1985, "Laser Photobiology and Photo medicine", 
Plenum Press, New York. 

Markolf H. Neimz, 1996, "Laser-Tissue Interactions", Springer Verlag, Germany. 

28 
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their safety measures. 
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