HT Mandi
Proposal for a New Course

Course Nemie ‘ ! Buperconductivity
Course Number  PH 63—
Cradits : 3-0-0-3 ,
Prereguisiles s Crunnium Mechinics-1 (FH 513), Condensed Matter Physics (PH 5243)
intenided for s PhIVPGUG
Distribution : Elective PG/Elective UG
Beimester ' : Oeld/Even
I Preambles The course i intendet for the physics stedents at the advinced undergraduate
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level, or beginning graduate level. 1t i3 designed to fumiliarize stadents with the phenomenon
of i;upf.,rgundu:,tmw, ity basio theory and the various cxperimental techniques emplc}yed 1o
undars,mmi it exotic physics.

Module-1 _

Introduction:  Historical perspusiive, Resistivity, Specific heat, Thetinal conductivity,
Magnetic Suseeptibility snd Hall Effect of normal metal; Zero vesistanoe, persistent cucren,
Metssner sffect, London-London equatmﬁs, Penetmtmn depth and crmmi field, [%]

Madide-

Phonomencfagisnl [heury of Superconductivity: Pree %ﬂi;l"g}g First order apd second -order
LoD, a;}mf" i heat, thermid conductivity, Superwn{iumng order  paramites,

Ginzhury-Lusda pquations and ils predictions, Qoherence length, Type-t and Type-Ii

super- conductirs, The vortex fattice. Phase coherence, Flux quantization, [9}

Muodnle-3

Mizroscapie Theoey of Sl.ipenﬁn{iuﬂtmhf Tsotope effect and ity significance, The Couoper
problem, Formation  of Couvper pairs, BUS wave function, Ematmm of energy gap,
Finile temperature propertiss of BOS grousd state. 1%

Mlodule-4

Tunnelling and energy gag: Tinneting phenomenon, DC Josephson Eifect, AC Josephson
Effect. Tnvetse AC Josephson Effect and Shapiro jumps, Supercondueting quantum
interference deviee (SOUIDY, [%]

fodale-3

Uneonvenlionat Supereonductors: Alternate palring mechanisme (e.g. spin-triplet, d-wave
ele.), Symmetry of lhe gap function, Experimental foethods for probing Nedal stractuce,
Parity, spin state, Laliice symmetry and interpal - structwre, Heavy Fermion,  High
temperature supercenduciivity, Cuprates, and Fe based Superconductors, ]

Teithoodks:

o Supercondustivity by I, E; Kettorson and S.N, Song (Canthridge Usiversity Prew
1999]
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Hoeferenees:

Introduction to Superconductivily by M. Tinkham (MeGraw-ELH, Ie, 1994}

o Uneonveniions] Superconductars by Grenel Goll (Springer-Verlag Berlin Heidelberg
2006Y

v Supereonduativily by Charles p. Poole Jr, HLA. Farach, R Creswick, R, Prozoroy

{Elsevier, The Metherlands 20073

O

o Eupercanductivity, Eupurﬂuids. and Condensates by Jumes F. Annett (Oxford
University Press, 2004)

S Bimilarity Conlent Declaration with Existing Cowrges:

5N, | Course Code | Similarity Contgr Approx. % of content
1. Condensed mlter physics FH 523 ~10%
2, Advaneed  Condensed  Matler | PH 603 ~15%,
Physics '

B Justification for new course progosal if cumylaive similarity is =30% + NA



