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CourseOutline-KnotsandPhysics-CO739
UniversityofWaterloo,WinterSemester2004
Times:Tues,Thurs11:30to1:00
Place:MC5045.
Instructor-LouisH.Kauffman,UIC,UW,PI
<kauffman@uic.edu>
<http://www.math.uic.edu/~kauffman>

Description:
Thiscoursewillintroducethebasicsofknottheory,andthenconcentrate
onrelationshipsofknottheorywithphysics.Thecoursecanbetakenasa
continuationofthefalltermcoursePM766(Fall2003),butthatcourse
isnotaprerequiste.Thiscoursewillstartfromthebeginningbutwill
developdifferentmaterialfromthefallcourse.Theprerequisitesare
basicabstractalgebraandafamiliaritywiththerudimentsof
pointsettopology.

Topics:
A.BasicKnotTheory.
Reidemeistermoves,bracketpolynomial,Jonespolynomial,interpretationof
bracketpolynomialintermsofstatisticalmechanicsandthePottsmodel.

B.KnotinvariantsconstructedfromsolutionstotheYang-Baxterequation
andfromHopfalgebras(akaquantumgroups).

C.VassilievInvariantsandconstructionofknotinvariantsfromLie
algebras.

D.GaugeTheoryandtheconstructionofknotinvariantsusing
theheuristicsoffunctionalintegrals.Kontsevichintegralsandknot
invariants.

E.Introductiontogeneralrelativity,Ashtekarvariablesandloopquantum
gravityalaSmolinandRovelli.Relationshipoffunctionalintegral
heuristicstoquantumgravity.

F.Selectedtopicsintopologicalquantumfieldtheory.

SuggestedTexts
1.LouisH.Kauffman,"KnotsandPhysics",WorldScientific,Thirdedition
(2002).
2.JohnBaezandJavierP.Munain,"GaugeFields,KnotsandGravity",
WorldScientific(1994).
3.<www.arXiv.org>


