Lesson Plan

Name of the Assistant /Associate Professor- Suman Lata
Class: Bsc 111
Subject: Quantum And Laser Physics

Semesier: Vih
Session:2023-24

| Months _4 Topies

July &
august

- September I

| Unit 1: Origin quantum physics (Experimental basis)
Origin quantum physics (Experimental basis) Overview, Scale of quantum
physics, boundary between classical and quantum phenomena. photon,
Photoelectric effect, Compton effect (theory and result). G.P. Thomson
experiment, Phase velocity, group velocity and their relation. Heisenberg's
uncertainty principle. Time energy and angular momentum, position
uncertainty. Uncertainty principle from de Broglie wave, (wave-particle duality).
Gamma Ray Microscope, Electron diffraction from a slit. Derivation of 1-D time
dependent Schrodinger wave equation (Subject to force free particle). Time
independent Schrodinger wave equation, Eigen values, eigen function. wave
functions and its significance. Orthogonality and Normalization of function,
concept of observer and operator. Expectation value of dynamical quantities,
probability current density

Unit-2 : Application of Schrodinger wave equation: (1) Free Particle in one-
dimensional box (solution of Schrodinger wave equation, eigen function, eigen
| values, quantization of energy and momentum, nodes and anti nodes, zero point
energy). (2) One dimensional step potential E>Vo (Reflection and Transmission
coefficient) (3) One dimensional step potential E<Vo (Reflection and
Transmission coefficient) (4) One dimensional step barrier, E>Vo (Reflection
and Transmission coefficient) (5)Solution of Schrodinger equation for harmonic
oscillator (quantization of energy point energy, wave equation for ground state
and excited states.) '

October

i Unit-3: Laser Physis-1 Absorption and emission of radiation, Main features of a :

| laser; Directionality, high intensity high degree of coherence, spatial and

| temporal coherence, Einstien's coefficients and possibility of amplification
momentum transfer, life time of a level, kinetics of optical ab:

| three level rate landerburg formula). population inversion: A
for light amplification, resonance cavity, laser pumping Thre
laser emission, line broadening mechanism, homogeneous a

line broadening (natural, collision and Doppler ning)

Unit-4 : Ruby laser, He-Ne laser, semi conducter |

| November

:
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Name of the Assistant Professor: Sumanlala

Department: Physics

Class and Section: B.Se, 111 (6thsem. )

Year: 2023-24

Subject: Atomic and Molecular Spectroscopy

Month Topic .
Unit-1 Introduction of early observations , emission and absorption spectra ,
wave number , spectrum of Hydrogen atom in Balmer series , Bdrim#ﬂ_
postulates ) spectra of Hydrogen atom , explanation of spectral series in Hy

- quantized states and continuous spectra , spectral series in absorption spectra |

nuclear motion on line spectra { correction of finite nuclear mass ) , variation
constant due to finite mass , short comings of Bohr's theory , Wilson sommerfeld
quantization rule , de - Broglie lmuprumnnnfﬂnhqmlﬂ Bohr's
mrmrpmdmg pnnclplu Sommerfeld's extension of Bohr's model , i

'hmary

correction , Short comings of Bohr - Sommerfeld theory . Veet.. m
quantization rule , de - Broglie interpretation of Bohr quantization law , Bohr's
corresponding principle , Sommerfeld's extension of Bohr's model ommerfe
correction , Short comings of Bohr - Sommerfeld theory . Vector
quantization electron spin , coupling of orbital and spin ar

terms and their notation quantum numbers associated
probability selection rules .

R

February

Unit- 11 : Vector Atom Model ( single Orbital magn
bdmnururmngtmin:ﬁpulemmﬂmﬂll
Penetrating and Non - penetrating orbits , F
Quantum defect , spin orbit interaction mnrd'ﬂu
interaction for penetrating and non - penetrating o
correction , Hydrogen fine spectra , Main features o
interpretation , term series and limits , Rydeburg - R
spectra of Alkali atoms . observed doublet fine
Interpretation . Intensity rules for doublets , ec
spectrum .

March

UNIT - 111 : Vector Atom model ( two v
Alkaline - earth elements , Vector model
spectra . Coupling Schemes : LS @
scheme , InMwﬁ. :
Pauli principal and periodic ¢l
(sp. pdmnl'll.lml.
















