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UNIT
Applications
Quantum
Mechanics-I

UNIT
Applications
Quantum
Mechanics-I1

UNIT No. & Title

UNITI
Photochemistry

I

— |orbitals(s,p&d)

TOPICS

Physical properties of the electronically excied
_molecules: Introduction 10 basic phenomenon |
exited state dipole moments, pk, and redox potentials |
photo physical processes in electronically excited
molecules - ) .
Fmscence, pﬁ&sph&e@%@ and non-radiative

Drocesses _____
Stern-Volmer eq uation and its applications
electronic energy transfer mechanisms

MSED&‘?L@!@@‘EE‘J‘imﬂl?ﬂl_iE‘?ﬁiﬁ_'l?i__hﬁ.___k_._
Particle in a one dimensional box - quantisation of
Sl e e
normalisation of wave function - orthogonality of the
particle in a one-dimensional box wave functions
average position ME@ momentum of a particle
in a one-dimensional box S
illustration of the uncertainty principle and
correspondence principle with reference 1o the
particle in a one-dimensional box
Schrodinger wave equation for a particle in a three
dimensional box and the concept of degeneracy of
energy levels e
Schrodinger wave equation for linear harmoni
oscillator

of

of | rotator

energy of rigid rotator_

S

< 5RM

INIVERSITY

Total No. of hours: 60
Semester

I
REFERENCE
___BOOKS
Rohatgi -Mukherjee, K.
K (1986):
Fundamentals of
Photochemistry. New

| Age International, New
Delhi

I. Chandra, A. K
(2002): [ntroductory
quantum chemistry,
4™ edition, Talg
McGraw - Hil
Publishing Company
Limited, New Delhi.

. Prasad, R. K.

(2010): Quantum
chemistry, 4
edition, New Age

International
Publishers.

| SpAce quantization A
| Schrodinger wave equation for hydrogen atom

separation of variable in polar spherical coordinates
and its solution

principal, azimuthal and magncﬁuanwm numbers
and the magnitude of their values
probability distribution function _ N

shape of atomic
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. Ira. N. Levine
(2013): Quantum
chemistry, 7
edition, Prentice
Hall of India Pt

25 Ltd.

2627

28,29

30,31

32,33

34,35




UNIT "IV | Time—_Dependent

Molecular

Spectroscopy — I

UNIT
Molecular
Spectroscopy I1

Spect;(i;?ujy:

Vv

States 36
-Absorption and Emission of radiation-Selection rules e
Line  shapes and  widths- Fourier  Transform 37
POy . ST W
Rotation and Vibration of Diatomic Molecules: 38,39
Rigid Rotor and harmonic oscillator wave functions
SOLSURNRINY e N
Selection  rules-A  review of MW  and IR 40
| Spectroscopy R ST N
Diatomic molecule wave functions ) .
| Symmetry properties and nuclear spin effocts |43 .
Raman effect I Y
Rotational and ‘vib[z_l_tiont;_‘ptati_@_zi transitions | 4445
@a{iz&tiqﬁ‘ Raman lines - - 46
Vibraﬁoﬁ'h—cﬁ:‘ﬁﬁdﬁb_mic molecules- normal 47
| CoorGlmgtes S
Electronic Spectroscopy: Electronic spectroscopy 48
_Oof diatomic molecules |
[franck-Condon factor S ..
Dissaciation and pre-dissociation 150
| Rotational fine structure e ———— -
Lasers and Laser spectroscopy 2
| XPS-PES e, 1 B
Spin Resonance Spectroscopy: Spin and an applied 54

field

the nature of spinning particles
interaction between spin and magnetic field
Larmor precession, population of energy levels
Nuclear Magnetic Resonance Spectroscop ———
Hydrogen Nuclei- The chemical shifi-The coupling
SonstA
Coupling between several

nl.lclei_—;\?é};srs by NMR

_techniquek 7
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1. Banwell, C. N.

(1983):
Fundamentals of
molecular
Spectroscopy, 3rd
ed., TMH, New
Delhi.

2. Gurudeep Raj

(2006): Advanced
Physical chemistry,
32" edition, Goel
Publishing House,
Krishna Prakashan
Media (P) "td.

3. Principles of

Physical Chemistry,
by Puri, Sharma and
Pathania, Vishal
Publishing Co.
Jalandhar,
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'SNO|  NAME OF THE EXPERIMENT - HOURS
=% N . . : | ALLOTED |
l Determination of Ferrous lon with Dichromate by Potentiometry 6 :
|
| > Determination of Carbonate/Bicarbonate and Mixtures b“\-: . !
Ll . S |
3 Determination of pKa of an Acid 6 |
4 Determination of Zine with 'l-"L{n:l{ic;\'hlii(,ic hy'l-’o'lcmibmclr_v e |
|
!
5 Determination of Sodium in Water Sample by Flame Photometry 6 :

0 Determination of Potassium in Water Sample by Flame 6 I
Photometry i

f- 7 | Determination of Calcium in Water Se‘hﬁpic Vl{_\f"?‘“!Ve.lrn'rl"{’:'7[5|7'170101717i7t:11')" e
8 :I-)E.lCl.‘]-H-i_[-l.‘clli(}l’l”()f‘ ]1'5;1.[1_\«‘ SbcéU'(r)']")'lmrmhc-{l‘}--‘ . e
B Repeat class 7 I
10 | Repeatclass I
I | Model exam T o 6
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Name of the Staff : Dr.ML.Arthanarceswari
Designation : Professor and Head
Room No 5 1217
Contact No : 044-27417832
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