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Some BPS quantities of N = 1 5D quiver gauge theories, like instanton 
partition functions or qq-characters, can be constructed as algebraic objects of 
the Ding-Iohara-Miki (DIM) algebra.

This construction is applied here to N = 2 super Yang-Mills theories in four 
dimensions using a degenerate version of the DIM algebra. 

We build up the equivalent of horizontal and vertical representations, the first 
one being defined using vertex operators acting on a free boson’s Fock space, 
while the second one is essentially equivalent to the action of Vasserot-
Shiffmann’s Spherical Hecke central algebra.
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DIM algebra



Degenerate DIM algebra and 
representations



The coproduct can be seen as a degenerate limit of the
Drinfeld coproduct for the DIM algebra,



Horizontal representation

The horizontal representation is built using vertex operators acting on the 
Fock space of a free boson.





Vertical representations and SHc algebra



The connection between the vertical representation and 
the action of SHc algebra



identify them with the SHc currents



Reconstructing the gauge theories’ BPS quantities

Intertwiners

the solution can be expanded on the vertical basis, their components are 
operators acting on the horizontal Fock space:



Instanton partition functions and qq-characters

For the purpose of illustration, we present here the main results concerning 
(A1 quiver) pure U(m) gauge theories. 

The partition function can also be recovered as a scalar product of Gaiotto
states, corresponding here to the vevs of the intertwiners:



These results can be extended to linear quivers of higher rank.

The fundamental qq-character can be recovered



Degenerate limit of Kimura-Pestun’s quiver W-algebra

We claim that this algebra is the degenerate version of KP’s quiver W-algebra in 
the case of a single node.

The q-Virasoro algebra is defined in terms of its stress-energy tensor


