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Plan of the talk

Fredholm determinant representation for the arbitrary number of points

Combinatorial description of diagonal minor expansion

Structure of the matrix elements

Computation of determinants
Nekrasov functions
@ Fermionic construction [P.G., A. Marshakov [1605.04554]].
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Generalization to higher number of points
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Diagonal minors
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Diagonal minors
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Combinatorial expansion
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Maya diagrams and charged Young diagrams
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Combinatorial expansion-2
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Computation of matrix elements
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Nekrasov functions

When tlk] = 1 everything (up to diagonal factors) reduces to Cauchy determinant:
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It can be computed and proved to coincide with Nekrasov functions:
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Nekrasov functions
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Fermionic algebra
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Axiomatic definition of the vertex operator

Operator V,, now will act from the fermionic Fock module F& to Fg. It is defined by two axioms
Q@ V,(t) is a group-like element: V., (t)~1yf, Vi (t) € Span(wgq‘ V8, q)
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Axiomatic definition of the vertex operator

Operator V,, now will act from the fermionic Fock module F& to Fg. It is defined by two axioms
Q@ V,(t) is a group-like element: V., (t)~1yf, Vi (t) € Span(wgq‘ V8, q)

@ All 2-fermionic correlators give the solution for the 3-point Riemann-Hilbert problem in the
different regions

z w)~1 o
OIRV* (50 (g (wle) = LAY ez 1y <

q; z q; w) L Y
(OIRY* () W)V (¢)|or) = WK b > w2 ¢

b z w)~ 1 &
ORw 2 (V¥ (e (wle) = PO s 5y <

_ B@5m) .

~BIRV )V ()47 E (D) = ———— ol <t w| > ¢

P. Gavrylenko Painlevé functions,conformal blocks and combinatorics November 29, 2016 14 /17



Axiomatic definition of the vertex operator
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Q@ V,(t) is a group-like element: V., (t)~1yf, Vi (t) € Span(wgq‘ V8, q)

@ All 2-fermionic correlators give the solution for the 3-point Riemann-Hilbert problem in the
different regions

z w)~1 o
OIRV* (50 (g (wle) = LAY ez 1y <

q; z q; w) L Y
(OIRY* () W)V (¢)|or) = WK b > w2 ¢

b z w -1 &
BIRu %V (g (w)le) = LE Tei s ¢ <
z b w)~ 1 .
ORIV (@) = ) e <

Where ¢(z) (which is N x N matrix) solves the system

o) = ota) (2 + )

z—t

with Ag ~ o, At ~ v, Axc ~ 6, and normalized such that P(z) ~ z% 7z — 0. (E(z) solves the
same system, but ¢(z) ~ z7>,z — co.

They are related by ¢(z) = Co(z) when |z| = t
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Proof of the primarity

Fermionic realization of Wy & H

One may take, for example,
N
Uk(2) = > (%5 (2)0" a(2))
a=1

Only Ui(z),. .., Un(2) are independent, others are expressed in some non-linear way. For

example: ((¢*(2)¥(2))(4*(2)¢¥(2))) = (8¢ (2)¥(2)) — (¥*(2)9¢(2))
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N
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a=1

Only Ui(z),. .., Un(2) are independent, others are expressed in some non-linear way. For

example: ((¢*(2)¥(2))(4*(2)¢¥(2))) = (8¢ (2)¥(2)) — (¥*(2)9¢(2))

'

o UP(z)V¥(t) = V¥(t)UZ () when |z| = t because Ui(z) are invariant with respect to the
replacement ¥ (z) — %: Cap¥p(2), ¥i(z) — 25: Cﬂjd)ﬂ(z)

@ (0]...Uk(2)V¥(t)...lo) = <(Lzlk7(':))k + less singular) O]...V¥(t)...|o)

Last formula completes the proof, so V is primary.
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of this identity.
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Adjoint action
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Formula V4, (1) & % exp( Z (m — éaﬁb'pq)wgﬁqwa,p); is an immediate consequence

of this identity.

Another representation

| A

As a consequence of its definition, V,, can be rewritten as

Vi (t) = ¢ exp( Z Kaq,5p¢§,—q¢a,P): ) where :¢Z,p¢[3,—q: = _¢'B,—q¢2,p
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Where, for example, > Ka,_q,@,pzq_“a_%w”‘*"’ﬁ_% = W

P,q>0
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Therefore, to get matrix K one should be able either to compute minors of quasi-Cauchy
matrices, or to solve the 3-pt Riemann-Hilbert problem.
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Thank you for your attention! |
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