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Class: B.Sc. Third Year
Max. Marks: 42 + (CCE) 7% = 50

Subject : Physics

Paper |

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I: Quantum Mechanics-1 {15 Lecturesj

Particles and Waves: Photoelectric effect. Black body radiation. Compton effect. De
Broglie hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets.
Concept of phase and group velocity. Two slit experiment with clectrons. Probability. Wave
amplitude and wave functions. Heisenberg's uncertainty principle with illustrations, Basic
postulates and formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation
of wave function. Equation of continuity. Probability current density. Boundary conditions on
the wave function. Normalization of wave function.

SHIE—1: FqicH FifF@—1 [15 Lectures|
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Unit-11: Quantum Mechanics-2 |15 Lectures|

Time independent Schrodinger equation: One dimensional potential well and barricr.
Boundary conditions. Bound and unbound states. Reflection and transmission coefficients
for a rectangular barrier in one dimension. Explanation of alpha decay. Quantum
phenomenon of tunneling. Free particle in one-dimensional box, eigen functions and eigen
values of a free particle. One-dimensional simple harmonic oscillator, energy eigenvalucs
trom Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator.

ng—2 TaieH gifad—2 [15 Lectures]

T AR AR wen - g gy g g, dwid w98 9 sieg
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Unit-111: Atomic Spectroscopy [15 Lect
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Class: B.Sc. Third Year
Max. Marks: 42V + (CCE) 7% = 50

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and selection rules,
Stern-Gerlach experiment, Spin as an intrinsic quantum number. Incompatibility of spin with
classical ideas. Orbital angular momentum. Fine structure. Total angular momentum. Pauyli
exclusion principle. Many particles in one dimensional box. Symmetric and anti-symmetric
wave functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit coupling,
L-S and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley’s law,

THE—3 URHTO] e IR Y [15 Lectures|

Unit-1V: Molecular Spectroscopy [15 Lectures|

Various types of spectra. Rotational spectra. Intensity of spectral lines and determination of

bond distance of diatomic molecules. Isotope effect.  Vibrational energies of diatomic
molecules. Zero point energy.  Anharmonicity. Morse potential. Raman effect, Stokes and
anti-Stokes lines and their intensity difference. Electronic spectra. Born-Oppenheimer
approximation. Frank-Condon principle, singlet and triplet states. Fluorescence and
phosphorescence.

SHIE—4 AT WarepId [15 Lectures)
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Unit-V: Nuclear Physics [15 Lectures|

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the
nucleus and Binding energy. Alpha particle spectra — velocity and energy of alpha particles.
Geiger-Nuttal law. Nature of bea ray spectra. The neutrino. Energy levels and decay
schemes. Positron emission and electron capture. Selection rules. Beta absorption and range

of beta particles. Kurie plot. Nuclear reactions, pair production. Q-values and threshold of

nuclear reactions, Nuclear reaction cross-sections. Exampies of different types of reactions
and their characteristics. Compound nucteus. Bohr's postulate of compound nuclear reaction
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Semi empirical mass formula, Shell model. Liquid drop model. Nuclear fission and fusion
(concepts).

SHE—5 AP Wi [15 Lectures]
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University, Jacksonville, USA, John Wiley and Sons. Ltd, 2009
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Subject : Physics

Paper 12

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1I: Solid state Physics-1 [15 Lectures]

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry.
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias
Lattice). Miller indices Lattice planes. Simple cubic, Face centered cubic. Body centered
cubic lattices. Laue and Bragg's equations. Determination of crystal structure with X-rays. X-
ray spectrometer. lonic, covalent, metallic, van der Waals and hydrogen bonding. Band
theory of solids. Periodic potential and Bloch theorem. Kronig-Penny mode! (Qualitative).

IHE—1: I arawer A1 [15 Lectures)
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(o fad) |

Unit-11: Solid state Physics-2 |15 Lectures]

Lattice structure and properties: Dulong Petit. Einstein and Debye theories of specific
heats of solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and
chain of two types of atoms. Optical and acoustic modes. Electrical resistivity. Specific heal
of electron. Wiedemann-Franz law. Hall effect. Response of substances in magnetic field,
dia-, para- and ferromagnetic materials. Classical Langevin theory of dia and paramagnetic
domains. Curie’s law. Weiss' theory of ferromagnetism and ferromagnetic domains.
Discussion of BH hysteresis.

THE—2: o IR Hifda—2 (15 Lectures]
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Unit-I11: Semiconductor devices-1 %{S
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Electronic devices: Types of Semiconductors (p and n). Formation of Energy Bands. Energy
level diagram. Conductivity and mobility. Junction formation, Barrier formation in p-n
junction diode. Current flow mechanism in  forward and reverse biased diode
(recombination), drift and saturation of drift velocity. Derivation of mathematical equations
for barrier potential, barrier width. Single p-n junction device {physical explanation, current
voltage characteristics and one or two applications). Two terminal devices. Rectification.
Zener diode. Photo diode. Light emiiting diode. Solar cell. Three terminal devices. Junction
field effect transistor (JFET). Two junction devices. Transistors as p-n-p and n-p-n. Physical
mechanism of current flow. Characteristics of transistor.

THE—3: el gidai—1 |15 Lectures]
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Unit-1V: Semiconductor devices-2 [15 Lectures]

Amplifiers (only bipolar junction transistor). CB. CE and CC configurations. Single stage CE
amplifier (biasing and stabilization circuits), Q-point, equivalent circuit, input impedancc,
output impedance, voltage and current gain. Class A, B, C amplifiers (definitions).
RC coupled amplifiers (frequency response). Class B push-pull amplifier. Feedback
amplifiers. Voltage feedback and current feedback. Effect of negative voltage series feedback
on input impedance. Output impedance and gain. Stability. distortion and noise. Principle of
an Oscillator, Barkhausen criterion. Colpitts. RC phase shift oscillators. Basic concepts of
amplitude, frequency and phase modulations and demodulation.

THE—4: arfenerd g2 [15 Lectures]
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Unit-V: Nano materials {15 Lectures]

Nanostructures: Introduction to nanotechnology, structure and size dependent properties.
3D, 2D, 1D, 0D nanostructure materials and their density of states, Surface and Interface
effects. Modelling of quantum size effect. Synthesis of nanoparticies - Bottom Up and Top
Down approach, Wet Chemical Method. Nanolithography. Metal and Semiconducting
nanomaterials. Essential differences in structural and properties of bulk and nano materials
(qualitative description). Naturalty occurring nano crystals. Applications of nanomaterials.

TPIR—5: AT garRt {15 Lectures]
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7. Flectronic fundamentals and applications. J. D. Ryder. Prentice Hall. India.

o

B.Sc. Third Year



Under Graduate (UG) Syllabus as Recommended by Central Board of Studies and
Approved by Governor of MLP, |
(w.e.f. session 2019-2020)

e
Department of Higher Education, Government of Madhya Pradesh & @\J {

ITg et fasmeT, Aegydenemds
TaE FAH F AT TeAEA FT HEAAA AVSH AR IUfA U ATARRAY F
TSAIT AR HepAtied
(rerforeR T 2019-2020 F &)
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Max. Marks: 50

Subject : Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—-Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s
1. Specific resistance and energy gap of a semiconductor.
2. Study of half wave and full wave rectification.
3. Characteristics of Zener diode.
4. Characteristic of a tunnel diode.
5. Characteristics of JFET.
6. Characteristic of a transistor.
7. Study of regulated power supply.
8. Study of RC coupled amplifiers
9. Determination of Planck’s constant.
10. Determination of e/m using Thomson's method.
11. Determination of e by Millikan’s method.
12. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of
electron to proton).
13. Absorption spectrum of 1odine vapour.
14. Study of Zeeman effect for determination of Lande g-factor.
}5. Study of Raman spectrum using laser as an excitation source
16. To draw B-H curve of ferro-magnetic material with the help of CRO
17. Hysteresis curve a transformer core.
8. Hall probe method for measurement of resistivity. Z ,
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There will be Three sections of a Question Paper Section (A) Contains 5 Objective Question of
¥ Mark each Section {B) Contains 5 Short answer type question of 02 Marks each section {c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

e — iy ——

Section {A) ObjecFive 5 v, 25
Questions

Section {B) Short Questions 5 2 10

Section (C) Main Question 5 6 30

Total Marks 42.5

2. For Private students :
Section (A) Objec'five 5 1 5 ‘
Questions L
Section (B} Short Questions 5 2 10 ]
Section (C) Main Question 5 ) 7 35 j
i Total Marks | | 50 |
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