




• equivariant cohomology is in many ways simpler than the ordinary,
while also more general. E.g. the spectrum of the ring H‚

TpHilbpC2, nqq

is a union of explicit essentially linear subvarieties over all partitions
of n.

• the base ring H‚

Tppt,Qq “ QrLieTs of equivariant cohomology intro-
duces parameters in the theory, on which everything depends in a very
rich and informative way,



























2.1.2

Broadly, a quantum group is a deformation of the above examples in the
class of Hopf algebras. Our main interests is in Yangians and quantum loop
algebras that are deformations of

U pgrtsq ù Y pgq , U pgrt˘1sq ù Uℏppgq , (18)

respectively. Their main feature is the loss of cocommutativity. In other
words, the order of tensor factors now matters and

M1 b M2 fl M2 b M1 ,

in general, or at least the permutation of the tensor factors is no longer an
intertwining operator. While tensor categories are very familiar to algebraic
geometers, this may be an unfamiliar feature. But, as the representation-
theorists know, a mild noncommutativity of the tensor product makes the
theory richer and more constrained.

The Lie algebras grts and grt˘1s in (18) are g-valued functions on the
additive, respectively multiplicative, group of the field and they have natural
automorphisms

t ÞÑ t ` a , resp. t ÞÑ at , a P G ,

where we use G as a generic symbol for either an additive or multiplicative
group. The action of G will deform to an automorphism of the quantum
group9 and we denote by Mpaq the module M , with the action precomposed
by an automorphism from G.

The main feature of the theory is the existence of intertwiner (known as
the braiding, or the R-matrix)

R_pa1 ´ a2q : M1pa1q b M2pa2q Ñ M2pa2q b M1pa1q (19)

which is invertible as a rational function of a1 ´ a2 P G and develops a kernel
and cokernel for those values of the parameters where the two tensor products
are really not isomorphic. One often works with the operator R “ p12q ˝ R_

that intertwines two different actions on the same vector space

Rpa1 ´ a2q : M1pa1q b M2pa2q Ñ M1pa1q bopp M2pa2q . (20)
9In fact, for Uℏppgq, it is natural to view this loop rotation automorphism as part of the

Cartan torus.
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