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Perturbation Theory
First Order
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Perturbation Theory
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Perturbation Theory

Second Order
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Perturbation Theory
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Wave function correction up to nhorder is
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Perturbation Theory
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Perturbation Theory: Examples
Particle in a box with a constant perturbation

A h? d?
=2
2m dx? +Viz)

Y
/

ALY v

/[[IIII,,,
l

7

w”’

/
f,

()
""'

)
-



Perturbation Theory: Examples
Particle in a box with a linear perturbation
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Perturbation Theory: Examples

/eeman Effect in Hydrogen Atom
A o, Zeé
Ho= f2mev B dmegr

- q z
ji=5—L
2M, ) m=1
Einteraction - _ﬁ ’ éeXt n=z, ___ m=0
=0, 1 -
~ e A \
H = Bexth m = -1
2Me,
Ey(ll) — <wnlm H’ wnlm>
n=1,1=0 -

[Afz wnlm>

e
. B ext < wnlm

2M,

h
G_Bextm — ,U'BBextm
2Me

Y
/

X ®

X S A Y

| \2 § =

g X S

= X [

r \U§
=

PT

/

[/



NPTEL ONLINE CERTIFICATION COURSES

Approximate Methods iIn Quantum Chemistry

Sabyashachi Mishra
Department of Chemistry, [IT Kharagpur

Lecture 19: Applications of Perturbation Theory - |l



Perturbation Theory: Examples
Spin-Orbit Coupling in Hydrogen Atfom
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Perturbation Theory: Examples
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Perturbation Theory: Examples
Hellmann-Feynman Theorem
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Perturbation Theory: Examples

Hellmann-Feynman Theorem Example
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Perturbation Theory: Examples
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Perturbation Theory: Examples
Response to Electric Field
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Perturbation Theory: Examples

Response fo Electric Field Molecular Response Parameters
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Perturbation Theory: Examples
Response to Electric Field
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Perturbation Theory: Examples
Closure Approximation of 2nd order Energy Correction
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Perturbation Theory: Examples

Molecular properties and polarizability
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Perturbation Theory: Examples
Polarizability in molecular spectroscopy
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Perturbation Theory for Degenerate States
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Perturbation Theory for Degenerate States
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Perturbation Theory for Degenerate States
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Perturbation Theory for Degenerate States: Examples
Excited States of Helium Atom

2
Unperturbed energy of He atom  EY = _Z (% + %) au

Electronic configuration for the ground state: 152
Electronic configuration for the excited states: 1s!2s!, 1s12p,1, 1s' 2p, !, 1s'2p,!, ....

Unperturbed wave functions for the excited states:
1s 2s 2p, 2p, 2p.
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