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TOPIC: ESSENTIAL DIMENSION

Roughly speaking, the essential dimension of some ”algebraic object” is the
minimal number of transcendental parameters truly needed to define the object.
For example, the set of similarity classes of n x n-matrices seems to depend on n?
parameters, but the rational canonical form and companion matrices reveal that
exactly n parameters are needed.

Introduced by Buhler and Reichstein [1997] for finite groups, essential dimension
was generalized to algebraic groups [Reichstein 2000], by Merkurjev to functors,
as exposed in [Berhuy and Favi 2008] and [Merkurjev 2013], and finally to alge-
braic stacks [Brosnan, Reichstein and Vistoli 2011]. For elementary overviews, see
[Beauville 2012] and [Reichstein 2012]. The seemingly elementary notion of essential
dimension has many surprising relations to various fields of algebra and algebraic
geometry. Even for finite groups, the computation of its essential dimension over
the complex numbers is usually an open question.

The goal of this Oberseminar topic is to learn the fundamental notions and
results in the theory of essential dimension. The plan is to go slowly through the
overview [Berhuy and Favi 2008] section-wise. In the second half, we have some
talks on more specialized results discussed in [Merkurjev 2013].

Talk 1: Galois cohomology [Berhuy and Favi 2008], Section 2

Talk 2: Cohomological invariants [Berhuy and Favi 2008], Section 3

Talk 3: Free actions and torsors [Berhuy and Favi 2008], Section 4

Talk 4: Versal pairs and Rost’s definition [Berhuy and Favi 2008], Section 5
Talk 5: Generic torsors and compressions [Berhuy and Favi 2008], Section 6
Talk 6: Some finite groups [Berhuy and Favi 2008], Section 7

Talk 7: Finite groups of essential dimension one [Ledet 2007]

Talk 8: Finite groups of small essential dimension [Beauville 2011]

Talk 8: Essential dimension of complex abelian varieties [Brosnan 2007]
Talk 9: Upper bound for essential dimension of PGLy,: [Ruozzi 2011]

Talk 10: Essential dimension of PGL,2 I [Merkurjev 2010]

Talk 11: Essential dimension of PGL,2 II [Merkurjev 2010]
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