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AdvancedClassical&QuantumMechanics,ExperimentalPhysics,AcceleratorPhysics

Inter- Period CourseModule Lecturer
UniversityAcceleratorCentre(IUAC)conducts
specialized lecture courses fo 611A Advanced ) Ms Indu Bala, IUAC
PhD(Physics)ProgrammeattheCentre.Thepro| 1.| 15"Sep. 2024 — ClassicalMechanic
gramme is divided into five periods 17"0Oct.,2024 S
witheachperiodhavingtwo/threecoursemodule Accelerators and DrPankaj Kumar, IUAC
s.  Students doing PhD  (Physics) 6268 theirApplications : ’
andinterested young faculty members from|
anyUniversity,CollegeorResearchinstitutepur 617C | VacuumTechniques Dr.SoumenKar,IUAC
suing PhD (Physics) Degree may attendthe A
lectures for the modules of theid 617B | SignalProcessing Dr.KundansSingh,IUAC
interest.Considerin the safet of all
concerned 9 y 617A | Detectors&Transducers DrAkhilJhingan,lUAC
thecourseswillbetaught‘online’asper 2.1 21"Oct. 2024 —
requirement. 10"Nov.,2024 626A | lonSources DrSunil Ojha,lUAC
The minimum qualification required to -
attendthecourseworkisM.Sc.(Physics).Somefi 617D | DataAcquisitionSystem DrAmbarChatterjee,ExB
nancialassistancetowardstravelandaccommod ARC,Mumbai
ation will be available for a Dr Sugam Kumar
O \ Advanced g '
limitednumberofcases.Thoseinterested 611B . JUAC
mayapplywiththeirbio- QuantumMechanic
data,researchinterestandarecommendationlett s
er(whichiscompulsory)fromtheirPhDGuide/Sup|
ervisor,andsend /emailto:
Coordinator(TeachingProgramme) 3 15"NoV. 2024- 626D Cr)&ogenlcs § Dr.Anup Choudhury,lUAC
INTER-UNIVERSITYACCLERATORCENTRE 15"Dec. 2024 andSuperconduct
Aruna Asaf Ali Marg New Delhi — 110067 " ivity
Tel:011-24126022/24/25/26/29 617E | EngineeringDrawing Mr.Thomas Varughese,IUAC
E-Mail: academic@iuac.res.in
626C | BeamOpticsandBeamT Dr V. S Pandit/
ransport Mr.RajeevMehta,lUAC

611 ADVANCEDCLASSICAL&QUANTUMMECHANICS

611A ADVANCED CLASSICAL MECHANICS: Particle motion in 1, 2 & 3 dimensions; conservation laws; non-inertial
frames,Generalizedcoordinates;Lagrangianmethodsandexamples;twobodyproblem;boundstatesandscattering, Smalloscillations;
Hamiltonianformalism;canonicaltransformations;Hamilton-Jacobitheory,Specialrelativityandrelativistickinematics.

611BADVANCEDQUANTUMMECHANICS: One-dimensionalSchrodingerequation;particleinasquare-
wellpotential;boundstates;transmission and reflection from step potentials; W.K.B. method for bound states; tunneling;
harmonic oscillator; operatormethod of solution. Two-level and other finite-dimensional Hilbert space problems. Three-
dimensional Schrédinger
equation,angularmomentum,algebraofangularmomentum;squarewellin3dimensions;hydrogenatom.Perturbationtheory. Atomsin
electricmagneticfields;spin-orbitcoupling;scatteringtheory,GeneralSymmetriesinnucleiwithspecialreferencetoisospinandparity.

617 EXPERIMENTALPHYSICS

617A DETECTORS & TRANSDUCERS: Energy loss of charged particles in matter; range & straggling, energy, position &
timedetection for charged particles with solid state detectors, gas detectors - ionization chamber, multi-wire proportional
counter;Interaction of radiation with matter; semi-conductor gamma detector, scintillation detectors, channel electron
multipliers andmicro-channelplates.Particleidentificationtechniques&timeofflight.

617BSIGNALPROCESSING: Transmissionlines,impedancematching;Noise,filters,pre-amplifiers,amplifiers,pole-zerocancellation,
Base line restoration, Pile up rejection, introduction to NIM Standards. Timing measurement, Leading edge
andconstantfractiondiscriminators,coincidencemeasurements,gates, Time-amplitudeconverter,analog-digitalconversion.
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617CVACUUMTECHNIQUES:Basicelementsofvacuumscience,viscousandmolecularflow,conductance,pumpingspeedetc.Displace
ment&containmentpumps,Designofultra-
highvacuumsystem,vacuummeasurementsystem,vacuummeasurementgauges,Control&interlocksystem,Leakdetectiontech
niques.

617D DATA ACQUISITION SYSTEM: Data collection using CAMAC and VME; Hardware conditions and configurations;
Eventmodedatacollectionandmulti-
dimensionalhistograms;Softwareconditions;Analysisofexperimentaldataandextractionofphysicsresults;
Availableopensourcesoftware.

617EENGINEERINGDRAWING: Projections,Sectionaldrawing,Representationoffasteners, Tolerance,Welding&drawing.
Practicaldemonstrationoffabricatingavacuumcomponent.

626 ACCELERATORPHYSICS

626A ION SOURCES: Production of charged particles, space charge limitation; extraction & focusing geometries, positive
andnegative ion sources, radio frequency sources, penning ionization source, Duoplasmatron, sputter ion source, ECR
source(roomtemperatureandsuperconducting).

626B ACCELERATORS & THEIR APPLICATIONS: Electrostatic accelerators - Cockroft-Walton, Van-de-Graaff, Principle of
tandemaccelerator,Pelletronaccelerator;Pulsedaccelerators-
cyclotron,synchrotron;Radiofrequencylinearaccelerators;Superconducting linac, Radio frequency quadrupole; Drift tube
linac; Storage rings; Future trends. Trace element analysis:various methods, RBS - measurement of elemental ratios &
concentrations, channeling RBS, ERDA - depth resolution &sensitivity, high resolution sub monolayer thickness studies,
Nuclear Reaction Analysis (NRA), Particle Induced X-
rayemission(PIXE)studies,AcceleratorMassSpectrometry(AMS),Medicalapplicationsof accelerators.

626C BEAM OPTICS AND BEAM TRANSPORT: Motion of charged particles in electric and magnetic fields; Phase space -
longitudinal and transverse, and Liouville's theorem, Focusing devices: Einzel lens, solenoid magnet, quadrupole;
magneticandelectricsectorfields;Matrixmethod,Aberrations,Designofabeamlineforbeamtransport;Computersimulations.

626D CRYOGENICS & SUPERCONDUCTIVITY: Introduction to cryogenics and its application to accelerators, achieving
lowtemperature,liquifactionofgases;Basicthermodynamicprocesses,variousthermodynamiccycles,commercialliquifiers/refrig
eration, critical components. Heat transfer at low temperature: conduction, convection, radiation processes,insulation, LN2 /
LHe storage vessels, cryostat design - properties of materials at low temperature, heat load calculation;Basic
superconductivity, superconducting magnet; Cryogenic instrumentation - temperature sensor, liquid helium /
nitrogenlevel,flowsensors.



