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Yuji Tachikawa

Interests

e String or field theories with eight supercharges and/or deformations thereof; geometric
structures associated to such theories

Works

¢ Please refer to INSPIRE database.

e Comments on some of my papers (in Japanese)
Cv

Apr, 2012 Associate Professor, Particle Theory Group, Dept. of Physics, Univ. of Tokyo.
Nov, 2010 - Mar, 2012 Assistant Professor,  IPMU, University of Tokyo

Oct, 2006 — Aug, 2011 Post-doctoral fellow, School of Natural Sciences, Institute for Advanced Studies
Sep, 2006 Graduate Student,  Particle Theory Group, Dept. of Physics, Univ. of Tokyo.
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Apr, 2012 Associate Professor, Particle Theory Group, Dept. of Physics, Univ. of Tokyo.
Nov, 2010 - Mar, 2012 Assistant Professor,  IPMU, University of Tokyo

Oct, 2006 - Aug, 2011 Post-doctoral fellow, School of Natural Sciences, Institute for Advanced Studies
Sep, 2006 Craduate Student,  Particle Theory Group, Dept. of Physics, Univ. of Tokyo.
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Miscellany

¢ | made unofficial pages hosting slides presented at past Strings conferences here.

¢ | made a small program spires.app to manage PDF files downloaded from arxiv.org.

¢ | wrote an instruction of how you can post a Chinese/Japanese/Korean TeX file to the arxiv.
¢ Here is the slideshow of the photos | have taken.

¢ I'm keeping a diary in Japanese.

email: yuji.tachikawa_at_******
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arXiv.org > hep-th|> arXiv:0906.3219

High Energy Physics - Theory

Liouville Correlation Functions from Four-
dimensional Gauge Theories

Luis F. Alday, Davide Gaiotto, Yuji Tachikawa
(Submitted on 17 Jun 2009 (v1), last revised 9 Feb 2010 (this version, v2))

We conjecture an expression for the Liouville theory conformal blocks and

correlation functions on a Riemann surface of genus g and n punctures as the
Nekrasov partition function of a certain class of N=2 SCFTs recently defined by
one of the authors. We conduct extensive tests of the conjecture at genus 0, 1.
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arXiv.org > math > arXiv:1202.2756

Mathematics > Quantum Algebra

Cherednik algebras, W algebras and the
equivariant cohomology of the moduli space of

instantons on A2

Olivier Schiffmann, Eric Vasserot
(Submitted on 13 Feb 2012 (v1), last revised 27 Mar 2012 (this version, v2))

We construct a representation of the affine W-algebra of gl; on the equivariant

homology space of the moduli space of U,~instantons on A2, and identify the
corresponding module. As a corollary we give a proof of a version of the AGT
conjecture concerning pure N=2 gauge theory for the group SU(r). Another

proof has been announced by Maulik and Okounkov. Our approach uses a
suitable deformation of the universal enveloping algebra of the Witt algebra
W1+ 00, Which is shown to act on the above homology spaces (for any r) and

which specializes to all W(gl,). This deformation is in turn constructed from a

limit, as n tends to infinity, of the spherical degenerate double affine Hecke
algebra of GL,,.
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Quantum Groups and Quantum Cohomology

Davesh Maulik, Andrei Okounkov
(Submitted on 6 Nov 2012)

In this paper, we study the classical and quantum equivariant cohomology of
Nakajima quiver varieties for a general quiver Q. Using a geometric R-matrix
formalism, we construct a Hopf algebra Yq, the Yangian of Q, acting on the

cohomology of these varieties, and show several results about their basic
structure theory. We prove a formula for quantum multiplication by divisors in
terms of this Yangian action. The quantum connection can be identified with the
trigonometric Casimir connection for Yq; equivalently, the divisor operators

correspond to certain elements of Baxter subalgebras of Yq. A key role is played

by geometric shift operators which can be identified with the quantum KZ
difference connection.
In the second part, we give an extended example of the general theory for

moduli spaces of sheaves on C2, framed at infinity. Here, the Yangian action is
analyzed explicitly in terms of a free field realization; the corresponding R-
matrix is closely related to the reflection operator in Liouville field theory. We
show that divisor operators generate the quantum ring, which is identified with
the full Baxter subalgebras As a corollary of our construction, we obtain an

spaces,|which |mpI|es certain conjectures of Alday, Gaiotto, and Tachlkawa




o ESDTFENHSEE

o Higgs S ADFEH S RBRRIL

o %3H;

5= AR T

7l EBRCTh

HA

Qu

/7 1\

IHVNdp B HY.

Qu
/711
~

“mng%?C fdtb\b\

Z DM D

FHICWBAWSETFTENH > T, SEHSE
NnN<TuWwsd,



ILE)

o fHZTICIEHK & EnE

N

o ~L\D LD IEERTIE Mathematica (DD
ﬁi >, C LM = _a_o




IPMU-11-0191
CALT-68-2855
MPP-2011-130

The ABCDEFG of Instantons and W-algebras

Christoph A. Kellerf, Noppadol Mekareeya”, Jaewon Song?, and Yuji Tachikawa®

¢ (California Institute of Technology, Pasadena, CA 91125, USA

> Max-Planck-Institut fiir Physik (Werner-Heisenberg-Institut),
Fohringer Ring 6, 80805 Miinchen, Deutschland

" IPMU, University of Tokyo, Kashiwa, Chiba 277-8583, Japan

Abstract

For arbitrary gauge groups, we check at the one-instanton level that the Nekrasov par-
tition function of pure N' = 2 super Yang-Mills is equal to the norm of a certain coherent
state of the corresponding W-algebra. For non-simply-laced gauge groups, we confirm in
particular that the coherent state is in the twisted sector of a simply-laced W-algebra.

—



D.2 Explicit generators

In the following, we list the generators thus constructed; we set J = Js, A; = U +U® and
B; = U® — UW_ With explicit generators, it is easy to check that the level-1 contribution
to the norm of the coherent state as calculated by (4.12) is equal to the 1-instanton result
(2.9), once when the zero modes are substituted with random numbers.
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