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Content-Quantum Mechanics
1. Tools and Postulates of Quantum MeChaniCS...........c.ov ittt (1-14)
1.1 Linear Vector Spaces
1.1.1 Addition rule
1.1.2 Multiplication rule:
1.2 Scalar product
1.3 Hilbert Space
1.4 Linear Independent Vector space
1.4.1 Ortho Normal Basis
1.5 Square Integrable Functions
1.5.1 Normalized Function
1.6 Dirac Notation
1.7 Operators
1.7.1 Linear Operator
1.7.2 Matrix representation
1.7.3 Eigen value of operator
1.7.4 Correspondence between ket and Bra
1.7.5 Hermitian operator
1.8 Commutator
1.8.1 Properties of Commutator
1.8.2 Set of commuting observables
1.9 Projection Operator
2. Postulates of Quantum MechaniCs. ..........ovui it e (15-23)
2.1 Postulates of Quantum Mechanics
2.1.1 Postulate 1- State of a Quantum Mechanical System
2.1.2 Postulate 2- Physical Measurement of State
2.1.3 Postulate 3 (a) Probabilistic Measurement of Eigen Value on State
2.1.4 Postulate 4:State Just after Measurement
2.1.5 Postulate 5: Time Evolution of State .
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2.2 Expectation Value of Measurement
2.3 The momentum and position representation of wave function.
2.4 Fourier transformation and Change in Basis
2.5 Parity Operator
3. Application of Quantum Mechanics in Cartesian Coordinate..............cccoveiieeineann... (24-47)
3.1 One Dimensional Quantum Mechanics
3.1.1 Bound states (quantum mechanical discrete spectrum)
3.1.2 Continuous spectrum (unbound state)
3.2 Current Density (J)
3.3 Free particle in one dimension
3.4 The Step Potential
3.5 Particle in a One Dimensional Box
3.6 One Dimensional Particle in a One Dimensional Box
3.7 Square Well Finite Potential Box
3.8 Harmonic Oscillator (Parabolic potential)
3.8.1 Harmonic Oscillator (Parabolic potential)
4. Two Dimensional and Three Dimension SyStem...........c.ovviiiiiiiiiiiiiiiie e e (48-53)
4.1 Two dimensional free particle
4.2 Three dimensional free particle
4.3 Particle in Two Dimensional Box
4.4 Particle in Three Dimensional Box
4.5 Two Dimensional Harmonic Oscillator
4.6 Two Dimensional Harmonic Oscillator
4.6.1 Isotropic Harmonic Oscillator
5. Application of Quantum Mechanics in Spherical Symmetry.............c.cooiiiiiiiiiininns (54-66)
5.1 Angular Momentum and Spin
5.2 Orbital angular momentum in spherical polar co-ordinate

5.2.1 Eigen Value and Eigen Vector of L, operator.

5.2.2 Eigen Values and Eigen Functions of L
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5.3 Angular momentum Algebra
5.5 Concept of Spin in Quantum Mechanics
5.5.1 The stern-Gerlach experiment
5.5.2 Spin Algebra and Pauli Spin Matrices
6. The HYdrogen AlOM . ... .o e e e e e e e e e et e e e e eaeee (67-75)
6.1 Solution of Radial part for Hydrogen Atom
6.2 Degeneracy of Hydrogen atom
S To% L (=] ] o P (76-79)
7.1 Born Approximation
7.1.1 Born approximation for Low Energy
7.1.2 Born Approximation for High Energy
7.2 Partial Wave analysis
8. Perturbation ThEOKY ... ... e e e e e e e e e e e (80-95)
8.1 Independent Perturbation Theory (Non degeneracy)
8.2 Time Independent Degenerate Perturbation Theory
8.3 Time Dependent Perturbation Theory:

9. Variational PrinCIple. .. ... e e e e e (96-98)
10. WKB APPIOXIMATION ... .. ittt et et e e e e e e v e e et e e e e e ens (99-100)
11, 1dentical PartiCIes. .. ... ... i e e e e e e e e e (101)
12. Relativistic Quantum MeChaNICS. ........o.i i e e (102-106)

12.1 Klein Condon Equation

12.2 Dirac Equation

12.3 Semiclassical Theory of Radiation
12.4 Absorption and Induced Emission
12.5 Fermi Golden Rule

12.6 Spontaneous Emission

QUESTIONS & SOIULIONS. .. ..u ettt e e e e e e e e e e e e e ees (107-184)
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