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- Virasoro algebra and Schur function

& Background

» Virasoro algebra is spanned by the generators {L;|k € Z} U {C}, where

1 1 .
Lk - ZZ}TEZOdd'a—jaf‘l’Zk‘ +E6k01d,

c(m® —m)é
[Lmr Ln] = (m - n)Lm+n + ( ) m+n,0/12, [C: Ln] =0 (Vﬂ., m)

» Schur’s Q function

LA)-1l(p)+& my,ms3 |
)-1(p) Cf)' ty t3

Q.(t) = Zp 2 2

where A is strict partition and p = (1™ 3™s...) is odd partition.

t = (tl! i3, )

m1!m3! b

« Connecting other fields

Integrable systems Geometry of Moduli spaces of stable curves

Kc?ntsevich- It is equivalent to the Virasoro constraint for the Kontsevich-
Py1Py3 = PysPy3 + PysPys = 0 Witten theorem Witten t function F. L, exp(F) = 0 (n = —1),

Schur functions naturally arise in this context as a suitable representation for the
7-function. For KdV(KP), Schur’s Q function (Schur function) is appropriate.
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:.] Results

* A formula for Schur Q-functions is presented which describes the action of the Virasoro operators.
» This formula follows from the Plicker-like bilinear identity of Q-functions as Pfaffians.

Theorem 1([Aokage, S, Yamada, ‘20]) A = (A;,++, A3, is @ strict partition
1 XE(=1)'0,04,2,0:1Qy,. 3.2, = O

2 Zizﬂ(_l)i{alQalaiasQAZ---,T;----AM +0304,2,01Q5,.. 5.2, } = O 01Q0101Q23 — 01Q0201Q13 + 01Qp301Q12 = 0

Pliicker like relation (Schur’'s Q function)

Cf. Pliicker relation (Schur function)

Theorem2 ([ASY ‘21]) For A = (A1,++,A,y) is a strict partition and k > 1,
< Py1P33 — Py P13 + Py3Pi; = 0

Ly Qs = Z(Ai — k) Qa-2xe; » A—2ke; = (Ag, 0, A — 2k, -+, Ag)
i=1

-',k Academic Values

Integrable systems _ Geometry of Modui spaces of stable curves

: Kontsevich- It is equivalent to the Virasoro constraint for the Kontsevich-
Schur function Witten theorem Witten 7 function F. L,exp(F) = 0 (n = —1),
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