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This part of the course is planned to comprise of 26 classes on Modern and Nuclear Physics. We wish to have 24 lectures and a couple of class tests. After the end of Lec-6 we will have the first Class Test on the last four lectures. The second Class Test will be held after lec-13 on the last four lectures. Students may have one week for the preparation of each class test.

There will be home work or assignment on the lessons and it will be announced during the class. Students will have to turn in their home work or assignment in time as per instruction. 

Lec-1: Course introduction, concept of measurement, introduction of different kind of frames of references, background of Michelson-Morley experiment.

Lec-2: Michelson-Morley experiment and its consequences on measurement process.

Lec-3: Introduction of relativity, postulates of special theory of relativity, Galilean transformation and its inadequacies, Lorentz Transformation.

Lec-4: Inverse Lorentz Transformation, Lorentz-FitzGerald length contraction, Time dilation, alternative view of time dilation.

Lec-5: Dynamic consequences of special theory of relativity, velocity transformation. 
Lec-6: Relativistic mass, relativistic momentum. 
Lec-7: Second law of motion and kinetic energy of a particle on relativistic perspective, Einstein relativistic mass energy relation.

Lec-8: Massless particle, photoelectric effect. 
Lec-9: Quantum theory of light, Compton scattering.

Lec-10: Compton scattering, de Broglie waves. 
Lec-11: Wave function, de Broglie wave velocity.
Lec-12: Relation between wave velocity and phase velocity, brief discussion on atom models, Atomic spectra.

Lec-13: The Bohr atom, energy levels and spectrum of hydrogen atom.

Lec-14: The correspondence principle, nuclear motion and reduced mass.

Lec-15: Deficiency of Bohr atom, Somerfield’s relativistic model, orbital angular momentum of different orbits.
Lec-16: Electronic configuration of the atoms, electron spin and spin quantum number. 
Lec-17: Magnetic quantum number, four set of quantum numbers, The Pauli’s exclusion principle.
Lec-18: Theories of Nuclear composition, Proton-Neutron theory of nuclear composition, general properties of a nucleus.

Lec-19: General properties of a nucleus, Packing fraction, mass defect and atomic binding.

Lec-20: Variation of binding energy, discussion on nuclear forces, introduction of radioactivity. 
Lec-21: Natural and artificial radioactivity, laws of radioactive disintegration.

Lec-22: Half life and average life of radioactive substances, application of radioactivity.

Lec-23: Discussion on fission reaction, mass and energy distribution of fission products. 
Lec-24: Theory of fission process, Nuclear fusion, Proton-Proton chain, Carbon Nitrogen cycle; Rap up the course.
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