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Semester-VI (Even) 
PHY.- 601 - ATOMIC MOLECULAR AND LASER P.HYSICS 

• l '. 

Jan.2026 

Feb.2026 

March + April 

t . 

Unit-I ' i, • ! 

Vector atom model, quantum numbers associated wit~ 
vector atom model, penetrating and non- penetrating 
qrbits (qualitiative description), spectral lines in different 
series of ailkali ·spectra, spin orbit interaction and doublet 

~·term seperation LS or Russel-Saunder Coupling jj: 
coupling ( expressions for inteaction energies ·for LS and. 

• jj coupling required). 

Unit-II 
Zeeman effect (normal and Anormalous) Zeeman pattern 

1 
of D I and D2 lines of Na-atom, Paschen, Back effec~ of1a . 

• ~ingle valence electron system. Weak field Strak effect' ot 1 

Hydrogen atom, 

Diseete set . of. electronic energies of molecules. 
4uantisation of Vibrational and ratiational energies 
Raman effect (Qi,1antitative description) Stoke's and ail~i 
Stoke's· lines. • 

Unit-ill 
,:. 

' , I 

Main features of a laser : Directionality, high intensity, 
high degree of co_herence, spatial and temporal coherence, 
-Einstein's coefficients and possibility of amplification·, • 
!}lomentum transfer, life time of a level, kineti~s of optical 
obsorption. Threshold condition for laser emission, Laser 

I ..,. • . 

pumpiQ.g, He-Ne laser and RUBY laser1 • (Prin~ipl~, 
{:onstruction and Working). Applications of laser in the 
field of medicine.and industry. • 

InteTnal Assessment+ Revision Test 
. I 

I • 

\ 
. ' ·, 

April+ Up to 10 '•j 

Ma .r ____________________ _J 

References . 
I. Introduction ro_Atomic n11d Atolecular Spectroscopy by V .K.Jain, >larosa (2007) 
2. Introduct_ion to Atomic Srci~tra by H.B. White. 
3. Atomic spectra by G. He:-zberg. . 
4. Molecular Spectra and 1-,lo!ccular Structure by G. Herzberg. : • 

1 L . l 

5. fundame.ptals of moleculnr spectroscopy by Coli11 ~- Bam~ell and E~aine M.Mc-Cash. 
6. Lassed, Jheory and Applic:uion (2nd Ed.) by Thagrajan ~.nd Ajay Ghatak. 
7. Laser ah~ Ncnlinear Optics by B.B. Laud (2rn1 E<l.) · • • 
8. Introduc~fon to Optics b)•,F1:'lnk L. Pedrotti and Lens S. Pedrotti, Prerttite Hall, 1987. 
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Semester-VI (Even) 
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• '·PHY.- 602- NUCLEAR PHYSICS 
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' 
Unit-I , ~/i 

Nuclear mass and bi?~ing energy, s~stema~ic~ nu:le~ bi~~i!1~ 
energy, nuclear stab1hty, Nuclear size, spm, parity~ stafJfttcs 
magnetic dipole moment, quadrupole moment (shape don~~pt), 
Determination of mass by Bain-Bridge, ;Bain-~ride ~9 Jprdan 
mass spectrograph, Determination of charge by Moslef law 
Determination of size of nuclei by Rutherford Back Scattering. 

. ~ l 
• I 

Unit-II :;, 
L; 

Interaction of heavy charged particles (Alpha particles), ~pha 
disintegration and its theory Energy loss of heavy ch~ed 
particle (idea· of Bethe formula, no derivation), Energeti~s of 
alpha , ,

1 
-decay, Range and straggling of alpha particles. Geiger-Nuttal law. 
Introduction of light charged particle (Beta-particle);- Origip .of 
continuous beta-spectrum (neutrino hypothesis) types o~J,eta 
decay and energetics of beta decay, Energy loss of rb~ta­
particles (ionization), ·Range of electrons, ab_sorption ;qr r»cdta-
particles. ; ' Vi. 
Interaction of Gamma Ray, Nature of gamma rars, ~~er~etics 
of gamma rays, passage of Gamma radiations throvgh lll:&tter 
(photoelectric, compton and pair production. effect) :ele.ctron 
position anhilation. Asborption of ·Gamma rays1 (Mass 
attenuation coefficient) and its application. , --~ . 

Unit-ID 
I 1 1it • 

Nuclear reactions, Elastic scattering, Inelastic scatting,'Nt!alear 
disintegration, photoneclear reaction, Radiative capture, Direct 
reaction, heavy 10n reactions and spallation Reacti_ons, 
conservation laws. Q-value and reaction threshold; ·t ; 
Nuclear Reactors General aspects of Reactor design. :Nu~lear 
fission and fusion reactors (Principles, • construction, wdrkihg 

I 
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I 
I 

d 
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and use) . : i ·!) • 

Lin~ar ~ccelerator, Tendem· acc~lerator, Cyclotfon:ancl 1;3'et~~on accelerators. 
Iomzatton chamber, proportional counter G.M. • counter ' ' • -
detailed study, scintillation counter and semiconducto~ detettor . 

• ' ·, 
I : i I : r I 

April + Up to 10 May Internal Assessment+ Revision T~stq· ; 
' ~ (, 

I,. ,:, 
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references---:- .. 

Atomic and nuclear Physics, Vol. II by S.N. Ghashal. _ . . .. , . 
Nuclear Physics by D.C. Tayal, Umesh Prakashan, 125, Goblind Dev-Khurja (UP). 
Concept of Modem physics by arther Besier, Tata McGraw Hilt Publita'.tions. 
Nuclear Physics by W.E. Burcham. • : tt 
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Nuclear Radiation Detectors by S.S. Kapoor f ... ,. ~ 
Experimental Nuclear Physics by M. Sin~. , , ~:~ (Y"~ \.>U,,.. ?~\.~ 
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