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10 Important New Ideas You Learnt In This Course 
1. Special Theory of Relativity

1. Simultaneity : Time is not an absolute quantity
2. Space-time, mass-energy
3. Lorentz Transformation between Frames of References

1. Length, time, velocity, momentum and force

2. Particle Nature of EM Waves
1. Blackbody radiation and Ultraviolet Catastrophe
2. Energy Quantization ….Planck’s constant

1. Photoelectric effect
2. Compton effect 

3. Wave Nature of Matter
1. De Broglie and  Matter Waves Davisson-Germer Experiment
2. Wave Packets model of particles: 
3. Heisenberg’s Uncertainty Principle !!

1. How to break nature’s laws of conservation and still not go to jail 
1. Energy Conservation 
2. Momentum Conservation

2. Quantum Tunneling across barriers : The great Escape !



10 Important New Ideas You Learnt In This Course 
4. Wave-Particle Duality &Correspondence principle as n ∞
5. Statistical Nature of description for Subatomic Particles
6. Rules of Quantum Mechanics for Subatomic systems
7. Schrodinger Equation For particles Under a Potential:

– Time dependent and Time independent S. Eqn.
– Wave Function and Probabilities 
– Operators and Expectation values
– How to propagate the wavefunction  Ψ(x,t=0) in time 

8. Free particles and Trapped systems
• Spectrum of energies for trapped systems

• Particle in a box 
• Harmonic Oscillator 
• Hydrogen atom and explanation of Spectroscopic data

9. Degenerate Systems and how to break Energy Degeneracy
10. Principle of superposition & Designer Wave functions!

– Spatially characteristic electron clouds !



Relativity !









Aftermath of BlackBody Radiation and Ultraviolet 
Catastrophe



Compton Scattering and Particle Nature of Light 



Inside an Atom: Rutherford Thru Bohr



Matter Waves !



Uncertainty Principles of Quantum Behavior ! 



Statistical Nature of Quantum Behavior and Ψ



Wave Functions and What they Tell You





Quantum Mechanics in 3 Dimensions 



Particle in a 3D Box or Well with Rigid Walls
Concept of Degeneracy for a Cube



Hydrogen Atom : Trapped in a Coulomb Force





The Hydrogen like Atom : One electron around a Nucleus
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