Il SEMESTER \:/_SP £ 2D
P201: Atomic and Molecular Physics

LECTRON ATOMS : Quantum numbers, Term values . Relation
Lotween Maanetic dipole moment and angular momentum of an orbiting elec-
tron. Sizrn—-Gerlach experiment and electron spin . Spin- orbit interaction and
dzpendance of energy on J value only. Selection rules and fine structure of
wdrogen and ionized Helium. Hyperfine structure of Hec cline of hydrogen
(1=%). GKS: 3.3,3.4,3.6,7.2,7.4. White: 9.2,9.3,18.2

> ONE VALENCE ELECTRON ATOMS: Modified term values (quantum
defect) due to lifting of orbital degeneracy by core penetration (penetrating or-
hits) and core polarization (non-penetrating orbits) by nl &lectrons. Spin-orbit
interaction and fine structure of chief spectral series of sodium. Intensity rules
:nd application to doublets of sodium. Hyperfine structure of *P-*S of sodium
(1= A'2). White.5.10, 5.11,7.3,8.3. GKS 6.1t0 6.8

1 MANY ELECTRON ATOMS : Indistinguishable particles, bosons, fermi-
=+ hanae force, lifting of exchange degeneracy, exchange energy, interac-
. auger electrons and spectral series of helium. Pauli's principle.
LS coupling and Hund’s rules based on Residual coulombic

11> interval rule. Equivalent and non-equivalent electrons. Terms

cing (ss.s? .pp,p?, dd,d? ,sp? configurations). Transition from LS

) ‘arms from i) np?, i) np(n+1)s of carbon group and iiy3p4s,

‘~ 3 ‘onized phosphorus.  Selection rules for L,S.J and
“1~tric dipole radiation. Inter-combination lines. Anogia-
:4 ferma) in magnesium and calcium. Lasers- stimylated
i nonversion. cavity resonance frequencies, Einstein coeffi-
i Fle nser Laser beam characteristics. GKS :5.6 to 5.11,

Le 112,115, 12610 12.12, 12,14, 12.17,12.18.
JAL FIELD: Quantum theory of Zeeman and
tion ta 12-'S | 2P-2S, P3G, 'D-'P. 2D-?P, 5F -
n Mormal Zzeman and Paschen-Back effects.
dragen and D, and D, lines of Sodium. GKS: 9.6,

zemy i Hoo :
fnits Wigs10.3,1G12.10.14,13.4,13.8,13.9
= CATOMIC MOUSOULES: Molecular quantum numbers. Bonding and
: atn iroin LCAO's. Explanation of bond order for N, and O, and

vy e anfi-he

ndina electrons: photoelectronic spec-

‘ ro Al znt of isotopic substitution. Effect of
yiciza apin furcians an Baman retation spectra of Hz(fermion), D, (boson).
a tinfrared and Raman). Intensity of vibrational bands
. in sbsorption. ‘The Franck-Condone principle)

L4 8.8.26.1.38

7L EoLeT WATIONS . Symmetry elements and identification of
ceint Brups of AW A H . ABH,, &BH,, AB.H, AH,, ABH, type molecules.

yrraantatinngs and G, character table. Reducible rep-

s o fere Jroeible o

~ilar vibrations of H,O. Struc-

oy aped Sy punmeie . W \‘-;"_i\‘;’]‘.(lr‘?}’ imn

nt
arspmantion of 20 e desieiulas from the absersed and expected
pncomental hands of Ramae and 5. Group Theory by K.V. RAMAN:
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