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Atomic, molecular and Laser Physics
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(a) Explain the Vectormodel of an atom. What arc the

basic assumptions underlying this model? 5
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(b) Explain spin-orbit interaction for non-penetrating

orbits. 4
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(a) Whatis the cause of level splitting in alkali metals?

Show that S-levels are singlet but all others arc
doublet. 5
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Distinguish betwecen the spectra of hydrogen and
sodium atoms. 4
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Derive an expression for interaction energy in case
of LS coupling. 5
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Obtain an expression for Lande’s interval rule on
the basis of LS coupling scheme and illustrate it
by giving the examples. 4
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4. _{ay"State and explain Anomalous Zeeman effect and

show diagramatically the splitting of D-lincs of
sodium. 5
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Write down difference between anamolous Zeeman
elfect and Paschen Back effects 4
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Give the theory of vi@unal energy” levels of
diatomic nmlcculc@sﬁ& 5
With exciting line 4358 A®, a sample gives stokes
line at 4458 A° Deduce the wavelength of anti-
stokes line. 4
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~ Define Coherence, temporal Coherence, spatial

Coherence, Coherence time and Coherence

length. 3
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(M Calenlate the degree ol monochromaticity for
ordinary source of wavelength 6000 A" having
Coherence time 10 s, 4
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7. Aa) Derive an expression for ratio of spontancous
c¢mission to stimulated ¢cmission in thermal
equilibrium. ) 5
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_{b)" Discuss important application of lasers in

medicine. 4
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8" Discuss with suitable diagrams the principle,

construction and working ol a Ruby laser. 9
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