
Speaker: Zinovy Reichstein (University of British Columbia)Title: Essential dimension: a surveyAbstract: LetK=k be a �eld extension. The essential dimension ed(�)of an algebraic object � (e.g., a quadratic form, a �nite-dimensionalalgebra, an algebraic variety, a group action, etc.) de�ned over K isthe minimal value of trdegk(K0) such that � descends to K0. Here K0ranges over the intermediate �elds k � K0 � K.Let G be an algebraic group de�ned over k. The minimal value ofed(�), as � ranges over all G-torsors over T ! Spec(K) and K rangesover the �eld extensions of k, is called the essential dimension of Gand is denoted by ed(G). This numerical invariant of the algebraicgroup G naturally arises in a number of contexts. To the best of myknowledge, this numerical invariant �rst appeared (in a special case)in the 1884 book Vorlesungen �uber das Ikosaeder und die Au�osungder Gleichungen vom 5ten Grade by Felix Klein. In our terminology,Klein showed that the essential dimension of the symmetric group S5(viewed as a �nite constant group over k = C ) is 2. The problem ofcomputing the essential dimension of the symmetric group Sn, whichremains open to this day for every n � 7, is related to the algebraicform of Hilbert's 13th problem.The groups of essential dimension zero are the so-called specialgroups, introduced by Serre and classi�ed by Grothendieck (over analgebraically closed �eld) in the 1950s. The problem of computing theessential dimension of a general algebraic group may be viewed as anatural extension of this theory. This problem has attracted a greatdeal of attention over the past ten years, with substantial progressachieved over the past two. In these lectures, based on joint work withP. Brosnan, J. Buhler, Ph. Gille, A. Vistoli and B. Youssin, I will sur-vey the known results on this problem and the methods used to obtainthem. I will also discuss the related notion of canonical dimension andother related topics.


