CC -1¥: ELEMENTS OF MODERM PHYSICS
(Credits: Theory-04, Practicals-02)
F.M. = 73 {Theory - 40, Practcal — 20, Internal Assessment — 13]

Infemal Assessment [Class Stiendanca [Theory) — 05, Theory [Class Test! Assignment’ 5 eminar) —
05, Practical {Sesstonal Viva-vocs) - 05]

Theory: Bl Lectures

Planck™s guapnim, Planck™s constant and Light as a collection of photons; Blackbody Fadiaton:
Chaanmum theory of Light, Phato-electric effect and Compton scattering. De Broglie wavelanzth
and matter waves; Davizson-Germer expenment. Wave description of particlss by wave packets.
Group and Phase velocities and relatton between them Two-5ht experment with elecions.
Probability. Wave amplitude and wave fonctons. (14 Lecturss)

Posifion measurement- Zammia I3y microscope thought experiment; Wave-particle duality,
Heizenberg uncertainty primciple (Uncertainty relations mvelving Canomical pam of variables)
Dervation from Wave Packets impossibility of a particle following a majectory. Estimating
mipimvom energy of a confimed particle using uncerfainty principle; Energy-fims uncerainty
principle- application fo virtnal particles and range of an interaction. (5 Lectures)

Two slit mferference expeniment with photons, atoms and particles; linear supsrpositon principle
a5 a comsequence; Matter waves and wave amplitude; Schrodingsr equation for non-relagvistic
particles; Momentum and Ensrgy operators; staflomary states; physical misrpretation of a wave
function, probabilities and ponmalization: Probability and probability cument depsites in ops
dmension. (10 Leciares)

Ope dimensional infinitely rizsd bow- ensrey elgerwahies and eipenfunctions, normalization;
Chaanfum dof as example; Cuantim mechanical scattering and funpelling in ene dimension-
7055 A step potential & rectanzular potential barmier. {10 Lachures)

Size and stmuctore of afomdic nocleus and its relafbon with atomic weight; Impossibility of an
glectron being in the mucleus as a consequence of the uncertainty principls. Mamre of noclear
force, WZ zraph, Liquid Dirop modsal: semd-empirical mass formoly and binding energy, Muclear
Shell Mods] and magic nombers. (& Leciures)
Radioactovity: stabiliiy of the mocleus; Law of mdioactive decay, Mean lifs and half-life; Alpha
decay; Beta decay- ensrgy released, specoum apd Pauoli's predicton of newnino;, Gamma @y
SIS, EOSTEY-IOMENTIN Consarvaton: eleciron-posiron pair creation by gamma photons o
the vicinity of a nuclens. (% Laonares)
Fizszion apd fusion- maszs deficit, reladvity and penemrion of emergy; Fission - nanme of
frapments and emission of nentrons. Muclear reactor: slow newirons ioferacimz with Unamum
235, Fusion and thermenuclear reactions driving stallar ensrgy (brief qualitative dizonssions).

(3 Lacnares)

31

Lasers: Einstein’s A4 and B cosfficients. Metastable states. Spoofanecus and Stimmlated
emissipns. Opiical Pumping and Population Inversion. Three-Level and Four-Level Lasers. Fuby
Lazer and He-Me Lazer Basic lasing, (4 Lacturas)



