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Eacusinﬁ. on -
* NC instantons (to explain © 2 @)

*NC KaV ¢s. (to mention @)
* Quasideterminants ( + )

Starting with Anti- Self-Dual Yons-Mills egs.
(vio. Wavd Conjec‘l‘uv'e.) ASDYM)



Plan of Talk
§1 Ih"WJMHO?\ (gmin)
$2 NC integrable systems (§min)

$ 3 ADHM Gonstruction of instantons

(10~ [5 min
§4 NC KaV eguations (Of»loc:nin‘) e



§2. NC Iniqmlsle Sys"l'ems
ASDYM 3. (in 4~lm G: gauge gp.)
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Ward’s conjecture: Many (perhaps all?) integrable
equations are reductions of the ASDYM egs.

ASDYM eq. Is a master eq. !
Twistor Theory

Ward’s chiral
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‘ N-wave \

NLS
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Reduction 0 K4V from ASDYM (G=-'3‘L(2,(I)Sm
ASDYM : Faw=0,Fpa=0, fr-Rav =0
® ow- 3& =0, 3‘2”- 0 ((l'm. Muction)
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Reduction o NLS fiom ASDYM (G-5102c)
ASDYM : Rwz0,Fa=0, fe~fa=0
® ow- 3& =0, 3‘2”- 0 ((l'm. Muction)
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Integrability, Self-Duality, and Twistor Theory

27~28 August, 2026 at Nagoya University and Online

Integrability
Self-Duality, and
Twistor Theory

and

This workshop is co-sponsored by Daiko Foundation and ...




(@ Howto ebtain NC ﬂ\eory from a conm. 'tbeory?
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§2. NC Init;mkle Sysfems i
NC ASDYM e (in 4dim., G: qauge gp.)

tFo = -Fo B dA-DAGIALA]
must-be kept
kv ell.2,3.4} even for &=Vl

o Fi<-Ff Fre~Fa, Fq<-Fa
Noi'e Ay., F,w '[u[(e Va(ue In °J (Lie 4|3.o": G J
ey G=UMN), Ax, R are NxN anti-hermitian .



Ward’s conjecture: Many (perhaps all?)
integrable eqgs are reductions of the

New physical objects

MH &K.Toda, PLA316
(03)77 [hepth/0211148]

ASDYM eqgs.

In gauge theory,

Application to string theory NC <» magnetic

Solution Generating

Techniques ....=**""
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Infinite ggphige group.:;

NC Twistor Theory,

fields
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Reduction LS fon ASDYM (6615,

NCASDYM : Fawz=0,Fiy= 0, B —Fs =
® -~ =0, =0 (dim. reduction)
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"NC B°3°"‘°""‘Ii ef. Bi=Di8 (WYL m)

° NC KP 62. ufb"‘uzxx‘l'uxu‘\‘uux‘l'&'u”

' NC Zakhalov system  (e=£1) Sasaasa
i% = Yoy ~c¥ & 5(FY-e3 (P9
* NC Po;oyavlenskii ~Ca|o]<h“ &“‘ﬁ 9.
Ue = Unng + WUy s Uy U+ Uy Sxlty + (FxUy) Uy
© NC Duug~Stewartson e, 3 (1.3 [w.5uy)

{ 2cge = (fuxe ¥gy) + Rg-gR2 { R,e= ~(1r)z7
2V = - (x + ¢ Y,,,)'b Rs ¥~ PR\ R’i i 01)2



* NC KaV . U= Uner + Uty + Uru
* NC Boussinesg. Uii= e + (u?)y - (4, ¥k,
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§3 ADHM Construchion of Instanfons

Instawtons are 'rim"{‘bac’l‘ion Solutvons af ASDYM
o ®dim4 solitons in £~dim = instusctons

yin

ADHM Construction \S a Powevfu‘ "\Q‘l‘LoJ
To 3ive. any Instantons
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"G= U ADHM deda,
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G=U(2) 1 ~instowton

e A
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G=U(2) 1 -inshonton " G2 UQY ADHM dot
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D~ brane interpretation = kDo-ND4 BPS branes ™

"G= UG ADHM doda
B2 = arbitvary

™33 - 0

G=U(2) 1 ~nstoxton

BPS ncomli'l‘ion o5 “BPS condtion
ASDYM ADHA o
[Dociglas, hegrh/ 9512077 )

2N D4-~branes (Witnan, hep-h 9§ 1103o)



D~ brane interpretation = k]>0 ND4 BPS lones@
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