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UNIT—O! Symmetry & Group Theory il ' i ' 16 Hrs

Operation within the point group

Matrics: Characteristics,types of . matrices(common & spécial),and Algebra of
r_natrices(Panicularly Multiplica!ion) e

Use of Matrix and matrix representation of symmetryElements and Their point groups(using -
variousVectors: position vector, translation vector, base vector)

ey A e

LI Representation :For HzO,NHg,BFJ,PtCL,,PCIS,SF(,,POCIJ,CCh,Ci,s &Trans N,F,. XeOF,
* Reducible ang | rreducible Representationg charactor Table
*  Characteristics of irredicible Representation: The great onhogonallty theorem
*  Construction of Character Table For C,v using properties of irreducible Representation
®  Direct product and its utility
UNIT 02 : Group theory and jts appli_ca‘tions R o V ok ' 16 Hrs . A, 2
®  Character table and their presentation : ; g i [NERp '
e Reducﬁgn formula for reducible representation of any matrix presentation of Particular point
groups _ : : ' '
*, Applicali_on of‘symrﬁetry to hybrid orbital, molecufar orbital
®  Hybridisation schemes for sigma-orbitals (for AB, : planar triang]e, trigonal pyramidal e.g.
BF; & NH, » ABy : tetrahedral and square planar molecyles e.g. CH,& [PtCl,)? AB; :
trigonal bipyramidal & Square pyramidal €.8. PCis & IF, and A86 : octahedral e.g. SF, 'a_nd pi; '
orbital for AB; (e.g. BF,) AB, (e.g. SFy): '
‘e

Application of Symmetry to molecular vibrations, imerpretation of IR & Raman activity,
(spectral data) - A




15 .

UNIT 03 : Unifying principles of spectroscopy. 15 Hrs

Electromagnetic  radiation,  interaction of electromagnetic  radiation  with  matter
absorption,emission,transmission,reﬂection,refraction,polarisation‘ and scattering, Uncertainty relation
and natural lime width and natural line. broadening, transition probability, results of the time

dependent perturbation theory ,transition moment, selection rules, intensity of spectral lines, Born-

~ Oppenheimer approximation, rotational, vibrational, and electronic energy levels.

UNIT 04 : Mossbauer spectroscopy , , - 13 Hrs
* Introduction 5 ; :
0 “ lnterpretatioh of isomer shifts
« . Quadruped interactions
. ‘Paramagnetic Mossbauer Spectra
e Mossbauer E’mission Spectroscopy

e _ Application 5
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