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4-dim. ASDYM eq. (G=GL(N))
F  =—% FW u,v=0123

uv

(F., =0,A -0,A +[A,A])

7w 1 (x°+ix* x?-ix®
W oz J2Ix%+ix® x—ixt

NV
F =0,
1Fa =0,
\Fz'z'_ WW




Reduction to NC KdV from NC ASDYM
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The NC KdV eq. has integrable-like properties:

possesses infinite conserved densities:
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Reduction to NC NLS from NC ASDYM
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2.Backlund transforms for NC ASDYM egs.

NC ASDYM eq. NC Yang’s equations
, NC Yang’s equations
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NC ASDYM and Yang’s equation G=GL(2)

NC ASDYM eq. ( )
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NC ASDYM and Yang’s equation G=GL(2)

NC ASDYM eqg. can be rewritten as follows
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If we define Yang's matrix: J:=h""x*h
then we obtain from the third eq.:
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The solution J reproduce the gauge fields as
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Backlund trf. for Yang's eq. G=GL(2)
Yang’s J matrix can be reparametrized as

follows f_gble —gb*

J = -1 -1
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Then the following two kind of trfs. leave
Yang’s eg. as It Is:
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Both trfs. are involutive ( BeoB=id, yoy,=id ),
but the combined trf. y,°8 Is non-trivial.)
Then we could generate various (non-

trivial) solutions of Yang’'s eq. from a

(trivial) seed solution (so called, NC Atiyah-
Ward solutions)
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Generated solutions (

Let’s consider the combined Backlund trf.

Atiyah-Ward sols.)
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Quasi-determinants

Quasi-determinants
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Quasi=determinants
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Explicit Atiyah-Ward ansatz solutions

of

Yang’s eq. G=GL(2)
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The Backlund trf. is not just a gauge trf.
but a non-trivial one!




We could generate various solutions of
ASDYM eq. from a simple seed solution A4,
by using the previous Backlund trf. @ =y,° 8

A seed solution:

1

Ag =1+ ——2" = instantons
.7 —\WW

A, = exp(linear of z,7,w, W) > Non-Linear plane-waves

Proof is made simply by using special
Identities of quasideterminants (NC Jacobi’s
Identities and a homological relation, etc.),

in other words, NC Backlund trfs are
Identities of quasideterminants.”
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3. Interpretation from NC twistor theory
: NC

NC

[Kapustin-Kuznetsov-Orlov, Takasaki, Hannabuss,
Lechtenfeld-Popov, Brain-Majid...]
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NC Penrose-Ward
ASDYM ( ) B &
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NC Atiyah-Ward (AW) ansatz
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NC Atiyah-Ward (AW) ansatz
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4. Conclusion and Discussion
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