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MPM-221: ADVANCE QUANTUM MECHANICS Credit 04 (3-1-0)
Unit I: Formulation of Relativistic Quantum Theory

Relativistic Notations, The Klein-Gordon equation, Physical interpretation, Probability current density & Inadequacy of Klein-Gordon equation,
Dirac relativistic equation & Mathematical formulation, o and B matrices and related algebra, Properties of four matrices o and B, Matrix

representation of af and B, True continuity equation and interpretation.

Unit I1: Covariance of Dirac Equation

Covariant form of Dirac equation, Dirac gamma (y) matrices, Representation and properties, Trace identities, fifth gamma matrix y°, Solution of
Dirac equation for free particle (Plane wave solution), Dirac spinor, Helicity operator, Explicit form, Negative energy states

Unit 111 Field Quantization

Introduction to quantum field theory, Lagrangian field theory, Euler—Lagrange equations, Hamiltonian formalism, Quantized Lagrangian field
theory, Canonical commutation relations, The Klein-Gordon field, Second quantization, Hamiltonian and Momentum, Normal ordering, Fock
space, The complex Klein-Gordan field: complex scalar field

Unit IV: Approximate Methods
Time independent perturbation theory, The Variational method, Estimation of ground state energy, The Wentzel-Kramers-
Brillouin (WKB) method, Validity of the WKB approximation, Time-Dependent Perturbation theory, Transition probability, Fermi-Golden Rule

Books & References:

1: Advance Quantum Mechanics by J. J. Sakurai ( Pearson Education India)

2: Relativistic Quantum Mechanics by James D. Bjorken and Sidney D. Drell (McGraw-Hill Book Company; New York, 1964).
3: An Introduction to Relativistic Quantum Field Theory by S.S. Schweber (Harper & Row, New York, 1961).

4: Quantum Field Theory by F. Mandl & G. Shaw (John Wiley and Sons Ltd, 1984)
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Unit I111: Field Quantization

Introduction to quantum field theory
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Unit I111: Field Quantization

Classical field theory
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Lagrangian field theory
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Lagrangian field theory
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Lagrangian field theory
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Lagrangian field theory
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Lagrangian field theory
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Lagrangian field theory
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Deriving Equation of
Motion with Euler-
Lagrange’s method
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Deriving Equation of
Motion with Euler-
Lagrange’s method
contin..
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Field Theory: Canonical
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Lagrangian field theory
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Lagrangian field theory
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Normal Ordering of
Operators:
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Normal  Ordering
Operators continu...

'b 2 R e e A S

o ek Lune-f-0 .

of e SN
~ (cts N =Cea (B2)) ?
— - Ly allix ) dufh. )-_
€ ro O oxdans ng Acses SPS
B e Fwe . Cacl\orz- Jk av\v;\vlﬂd_gm v
C mm e ook >S5 &ey\._e o ol
P WO S mo&g— 'g -
iV

N PO S\ad]) - -
. €S o a5 GD (@M v 43 )
& Yo o> Cady¥® wl &¥od @)

L g F @)

—
—

= WP CFA . a3
SRR e U

el ey P CEY T >y p 4) -
v -GaD>

A oz =S 2 bt o _

T ahoae



Crrcadvnn =peonsdror.

*
Normal Ordering of  _vse 2w awoesdum -hetd acony .. e
Operators continu... S N YO calculode Tre R UUnA,

2*‘»6(_\’49;4\/\ wvelwe. o) o 'h-orwo’s .-r\,Anmck,

fﬂf\b—dq& A, Cpcdion 2 avwaraloyan cjeohos E

o Besman S
-‘& M——M



o e =t le - T A cwa s q

B e PO SRR
P R LR S, . M S L s
SN a LS €T3 o :

Fock State:-




Fock State Continue..:
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Fock State Continue..:
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