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The special unitary group SU(2) is the group of 2×2 unitary matrices with determinant 1. Its elements
can be seen as rotations of the 3-dimensional space, up to a sign. Furthermore, most of the finite subgroups
of SU(2) are related to groups of rotational symmetries of Platonic solids (the tetrahedron, octahedron,
cube, icosahedron, and dodecahedron).

In 1980, McKay [McK] noticed that there are correspondences between non-trivial finite subgroups
of SU(2), up to conjugation, and certain Euclidean graphs on the one hand, and between Kleinian
singularities and Dynkin graphs on the other hand.

In a series of four talks, we will unravel some of the ’mysteries’ behind these correspondences. Our
main references are [K] and [L].

TALK 1: INTRODUCTION, FINITE SUBGROUPS OF SU(2), AND QUIVERS

Give a brief overview of the contents and aims of the workshop (see the beginnings of Sections 8.2,
8.3, and Theorems 8.9, 8.15 of [K]). Mention that the correspondences illustrated in Theorems 8.9 and
8.15 are related (see [K, §12.4]), even if we will not investigate this connection.

Explain Section 8.1 of [K] and outline the proof of the classification of finite subgroups of SU(2),
following Section 10 of [M]. Recall the necessary definitions and results of the previous sections of the
same notes. For further background information see [L].

In the last part of the talk, introduce the basics of quivers by giving Definitions 1.1 and 1.2 and at
least one example illustrating the relevant concepts from [K, §1.1].

TALK 2: DYNKIN AND EUCLIDEAN GRAPHS, ADE CLASSIFICATION

Prove the classification of Dynkin and Euclidean graphs. In particular, define the Euler and Tits
forms as in Section 1.5 of [K] and state and prove Theorems 1.28 and 1.30, [K, §1.6].

Explain Section 8.2 of [K] up to Theorem 8.9. If time permits, give a sketch of the proof of Theo-
rem 8.6 [K] that can be found in Section 11.7 of [C].

TALK 3: THE McKay CORRESPONDENCE

The aim of this talk is to illustrate the McKay correspondence, following Section 8.3 of [K] (up to the
end of page 144). Recall the necessary definitions and results from representation theory (see [I], [H], and
[L, Chapter 2]). Illustrate the correspondence by at least one example (see [L, Chapter 2] and [K, §8.3]).

TALK 4: KLEINIAN SINGULARITIES

Let G be a finite subgroup of SU(2) and consider the quotient space C2/G. The singularities of this
algebraic variety are called Kleinian singularities. In this talk we will see how certain resolutions of these
singularities are related to Dynkin graphs.

Follow Section 12.1 of [K] to give an overview of the talk. Give an idea of how to find the equations
of Table 12.1 by looking at Section 4.1 of [L] (see in particular Theorem 4.3, without proof, and Defini-
tion 4.4). Show Example 12.2 of [K]. Illustrate briefly the general theory of blow-ups and give at least
one example (see [L, §3.3], [S, §2.4], and [G, Chapter 9]). Explain how to draw diagrammatically the
irreducible components of the exceptional divisors (see [L, §3.3] and [B, Chapter 4]). Finally show that,
in the case of Kleinian singularities, the resulting diagrams are the Dynkin graphs (see [L, Chapter 5]
and [B, Chapter 4]).
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If you have problems in getting access to any of the references above, or if you require further details
regarding the content or the organization of the talks, please let us know.

Email: martina.conte@hhu.de
Email: margherita.piccolo@hhu.de
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