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Introduction

Twistor correspondence is a correspondence between
@ complex manifolds with a family of CP' or holomorphic disks, and

@ manifolds equipped with a certain integrable structure.
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Introduction

Twistor correspondence is a correspondence between
@ complex manifolds with a family of CP! or holomorphic disks, and

@ manifolds equipped with a certain integrable structure.

‘ ‘ self-dual conformal 4-mfd ‘ Einstein-Weyl 3-mfd ‘

complex Penrose (1976) Hitchin (1982)
Hitchin (1982)
Pedersen-Tod (1993)
indefinite LeBrun-Mason (2007) LeBrun-Mason (2009)

Riemannian | Atiyah-Hitchin-Singer (1978)
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Introduction

Twistor correspondence is a correspondence between
@ complex manifolds with a family of CP! or holomorphic disks, and

@ manifolds equipped with a certain integrable structure.

‘ ‘ self-dual conformal 4-mfd ‘ Einstein-Weyl 3-mfd ‘

complex Penrose (1976) Hitchin (1982)
Hitchin (1982)
Pedersen-Tod (1993)
indefinite LeBrun-Mason (2007) LeBrun-Mason (2009)

Riemannian | Atiyah-Hitchin-Singer (1978)

Results in hyperbolic PDE and integral transforms are obtained in the way
of constructing explicit examples of twistor correspondences.
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@ Integral transforms on 2-sphere
@ Integral transforms on a cylinder
© Minitwistor theory

@ LeBrun-Mason twistor theory
@ general theory
@ Sliinvariant case
@ R-invariant case
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1. Integral transforms on 2-sphere
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Small circles

Let us define

M = {oriented small circles on S?}

domain on S?

1

bouded by a small circle
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Small circles

Let us define

M = {oriented small circles on S?}

| domain on 52
| bouded by a small circle

Each domain is described as
Qry) = {u € S? | u-y > tanht}
by using (t,y) € R x 52,
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Small circles

Let us define

M = {oriented small circles on S?}
| domain on 52
| bouded by a small circle

Each domain is described as
Qry) = {u € S? | u-y > tanht}
by using (t,y) € R x 52,

Hence M = R x S2.
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Small circles

M = {(t,y) € R x §%}

Let us introduce an indefinite metric Y Qey
on M by Cey

g = —dt® + cosh®t - ggo.
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Small circles

M = {(t,y) € R x §%}

Let us introduce an indefinite metric
on M by

g = —dt* + cosh?t - gg2.

(M, g) is identified with the
de Sitter 3-space (Sf,gsf,)
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Small circles

M = {(t,y) € R x §%}

Let us introduce an indefinite metric Y Qey
on M by Cey

g = —dt* + cosh?t - gg2.

(M, g) is identified with the
de Sitter 3-space (Sf,gsf,)

This identification M = S? arises
from minitwistor correspondence.
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Geodesics

There are subfamilies of small circles known as “Apollonian circles”.

!%
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Geodesics

There are subfamilies of small circles known as “Apollonian circles”.
These families corresponde to geodesics on (Sf,gsiz).

|

space-like geodesic null geodesic time-like geodesic

!%

F.Nakata (TUS) Integral transforms and the twistor theory. PRGC, Dec. 2011 7 /36



Integral transforms

For given function h € C*°(S?), we define functions Rh, Qh € C*°(S3) by
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Integral transforms

For given function h € C*°(S?), we define functions Rh, Qh € C*°(S3) by

1
[mean value] Rh(t,y) = —/ hds!
27 BQ(t )
: 1 2
[area integral] Qh(t,y) = — hdS
27 0

(t,y)

where dS? is the standard measure on 8Q(t,y) of total length 27,
and dS? is the standard measure on S2.
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Wave equation on de Sitter 3-space
Wave equation on (Siq’,gs%)

OV :=xd xdV = 0.
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Wave equation on de Sitter 3-space

Wave equation on (Si”,gs%) : OV :=*d xdV = 0.

Let us put C>(8?) = {h € C>(5?) ‘ hdS? = 0}.

S2
Theorem (N. '09)

For each function h € C2°(S?), the function V := Qh € C>°(S}) satisfies

() OV =0, (i) lim V(t,y) = lim Vi(t,y) =0.
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Wave equation on de Sitter 3-space

Wave equation on (Si”,gs%) : OV :=*d xdV = 0. J

Let us put C>(8?) = {h € C>(5?) ‘ hdS? = 0}.

S2
Theorem (N. '09)
For each function h € C>°(S?), the function V := Qh € C>(S}) satisfies

() OV =0, (i) lim V(t,y) = lim Vi(t,y) =0.

Conversely, if V € C*(S}) satisfies (i) and (ii), then there exists unique
h € C2(S?) such that V = Qh.
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Wave equation on de Sitter 3-space

Wave equation on (Si”,gs§) : OV :=*d xdV = 0. J

Let us put C>(8?) = {h € C>(5?) ‘ hdS? = 0}.

5'2

Theorem (N. '09)
For each function h € C>°(S?), the function V := Qh € C>(S}) satisfies

() OV =0, (i) lim V(t,y) = lim Vi(t,y) =0.

Conversely, if V € C*(S}) satisfies (i) and (ii), then there exists unique
h € C2(S?) such that V = Qh.

Remark A similar type theorem for the transform R is also obtained.
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2. Integral transforms on a cylinder
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Planar circles

Let ¢ = {(0,v) € ST x R} be the
2-dimensional cylinder.
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Planar circles

Let ¢ = {(0,v) € ST x R} be the
2-dimensional cylinder.

Let us define

M’ = {planar circles on ¢’}
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Planar circles

Let € = {(0,v) € S' x R} be the &
2-dimensional cylinder.

Let us define
M’ = {planar circles on ¢’}

Each planar circle is described as

Clta) = {(0,v) |v=t+ z1cos0 + xosinb}

using (t,z) € R x R2.
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Planar circles

Let € = {(0,v) € S' x R} be the &
2-dimensional cylinder.

Let us define

M’ = {planar circles on ¢’}

Each planar circle is described as

Clta) = {(0,v) |v=t+ z1cos0 + xosinb}

using (t,z) € R x R2.

Hence M’ ~ R3 Q
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Planar circles

M’ = {planar circles on 5%}
={Cluw) | (t,2) e R X R?}

Let us introduce an indefinite metric
on M’ by

g = —dt* + |dz|?
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Planar circles

M’ = {planar circles on 5%}
={Cluw) | (t,2) e R X R?}

Let us introduce an indefinite metric
on M’ by

g = —dt* + |dz|?

(M, g) is identified with the flat

Lorentz 3-space R3. D
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Geodesics

There are three types of subfamilies of planar circles.
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Geodesics

There are three types of subfamilies of planar circles.
These families corresponde to geodesics on RS.

space-like geodesic null geodesic time-like geodesic
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Integral transform

For given function h € C*(%), we define a function R'h € C*(R3) by
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Integral transform
For given function h € C*(%), we define a function R'h € C*(R3) by

s

R'h(t,z) = i/ hdf
Ct,2)

1 2

= — h(0,t + x1 cos + x4 sinf) db.
2 0
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Integral transform

For given function h € C*(%), we define a function R'h € C*(R3) by

s

1
R'h(t,z) = —/ hdf
Ct,2)

1 2

= — h(0,t + x1 cos + x4 sinf) db.
2T 0

Observation

For each function h € C*°(%), the function V = R'h € C®(R3) satisfies
the wave equation

o’V 9*vV %V

OV = *d x dV = —
V=rxdxdV =50+ 52 T 522

=0.
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Minitwistor correspondence (Hitchin correspondence)

S : complex surface (called minitwistor space)
Y C S : nonsingular rational curve (= holomorphically embedded CP!)
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Minitwistor correspondence (Hitchin correspondence)

S : complex surface (called minitwistor space)
Y C S : nonsingular rational curve (= holomorphically embedded CP!)

@ Y is called a minitwistor line if the self-intersection number Y2 = 2.
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Minitwistor correspondence (Hitchin correspondence)

S : complex surface (called minitwistor space)
Y C S : nonsingular rational curve (= holomorphically embedded CP!)

@ Y is called a minitwistor line if the self-intersection number Y2 = 2.

@ A small deformation of a minitwistor line Y in S is also a minitwistor
line.
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Minitwistor correspondence (Hitchin correspondence)

S : complex surface (called minitwistor space)
Y C S : nonsingular rational curve (= holomorphically embedded CP!)

@ Y is called a minitwistor line if the self-intersection number Y2 = 2.

@ A small deformation of a minitwistor line Y in S is also a minitwistor
line.

@ Minitwistor lines are parametrized by a complex 3-manifold M.
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Minitwistor correspondence (Hitchin correspondence)

S : complex surface (called minitwistor space)
Y C S : nonsingular rational curve (= holomorphically embedded CP!)

@ Y is called a minitwistor line if the self-intersection number Y2 = 2.

@ A small deformation of a minitwistor line Y in S is also a minitwistor
line.

@ Minitwistor lines are parametrized by a complex 3-manifold M.

Theorem (Hitchin '82)

M has a natural torsion-free complex Einstein-Weyl structure.
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Minitwistor correspondence (Hitchin correspondence)

S : complex surface (called minitwistor space)
Y C S : nonsingular rational curve (= holomorphically embedded CP!)

@ Y is called a minitwistor line if the self-intersection number Y2 = 2.

@ A small deformation of a minitwistor line Y in S is also a minitwistor
line.

@ Minitwistor lines are parametrized by a complex 3-manifold M.

Theorem (Hitchin '82)

M has a natural torsion-free complex Einstein-Weyl structure. Conversely,
any complex 3-dimensional torsion-free Einstein-Weyl manifold is always
obtained in this way locally.
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Minitwistor correspondence (Hitchin correspondence)

S : complex surface (called minitwistor space)
Y C S : nonsingular rational curve (= holomorphically embedded CP!)

@ Y is called a minitwistor line if the self-intersection number Y2 = 2.

@ A small deformation of a minitwistor line Y in S is also a minitwistor
line.

@ Minitwistor lines are parametrized by a complex 3-manifold M.

Theorem (Hitchin '82)

M has a natural torsion-free complex Einstein-Weyl structure. Conversely,
any complex 3-dimensional torsion-free Einstein-Weyl manifold is always
obtained in this way locally.

@ Einstein-Weyl structure is the conformal version of Einstein metric.

v
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Minitwistor correspondence (Hitchin correspondence)

S : complex surface (called minitwistor space)
Y C S : nonsingular rational curve (= holomorphically embedded CP!)

@ Y is called a minitwistor line if the self-intersection number Y2 = 2.

@ A small deformation of a minitwistor line Y in S is also a minitwistor
line.

@ Minitwistor lines are parametrized by a complex 3-manifold M.

Theorem (Hitchin '82)

M has a natural torsion-free complex Einstein-Weyl structure. Conversely,
any complex 3-dimensional torsion-free Einstein-Weyl manifold is always
obtained in this way locally.

@ Einstein-Weyl structure is the conformal version of Einstein metric.

@ In dimension 3, Einstein-Weyl condition is an integrable condition.

v
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Characterization of Einstein-Weyl 3-space

S : minitwistor space
{Y,}zenr : family of minitwistor lines

The Einstein-Weyl structure ([g], V) on M is determined so that
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Characterization of Einstein-Weyl 3-space

S : minitwistor space
{Y,}zenr : family of minitwistor lines

The Einstein-Weyl structure ([g], V) on M is determined so that
@ for distinct two points p,q € S,

{r € M |p,qeY,}is a geodesic,

@ for a point p € S and a direction 0 # v € T,,S,
{r e M |peY,,veT,Y,} is a null geodesic.
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g
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Standard examples

There are two standard examples of minitwistor spaces:
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Standard examples

There are two standard examples of minitwistor spaces:
S = {[zo 121129 23] € Ccp? ‘ 2071 = 2223} nonsingular quadric

Sy = {[zo 1211290 23] € Ccp? ‘ z% = 2022} degenerated quadric

In both cases, the minitwistor lines are nonsingular plane sections.
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Standard examples

There are two standard examples of minitwistor spaces:

1 ={lr0:21:22:23) € CP? | 2021 = 2023} nonsingular quadric

S = {[zo 1211290 23] € Ccp? ‘ z% = 2022} degenerated quadric

In both cases, the minitwistor lines are nonsingular plane sections.

The corresponding complex Einstein-Weyl spaces are

S — M;=CP3\@Q with an EWstr. of const. curv.

Sy —> My=C3 with a flat EWstr.

where @ is a nonsingular quadric.
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Real slices

Standard examples of real minitwistor correspondences are obtained as the
real slices of ..
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Real slices

Standard examples of real minitwistor correspondences are obtained as the
real slices of ..

Let us define anti-holomorphic involutions o; by
0'1([20 121129 Zg]) = [21 120z 23] on .71,

0'2([20 121129 Zg]) = [22 t1Z1120¢ 23] on .%.
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Real slices

Standard examples of real minitwistor correspondences are obtained as the
real slices of ..

Let us define anti-holomorphic involutions o; by

01([20 121129 Zg]) = [51 120z 23] on .71,
02([20 121129 Zg]) = [52 t1Z1120¢ 23] on .%.

Then o; induces an involution on the Einstein-Weyl space M;.
The fixed point set M;* corresponde with o;-invariant minitwistor lines.
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Real slices

Standard examples of real minitwistor correspondences are obtained as the
real slices of ..

Let us define anti-holomorphic involutions o; by
01([20221 129 :Zg]):[,?l :50:22:23] on .71,
02([20 121129 Zg]) = [52 t1Z1120¢ 23] on .%.

Then o; induces an involution on the Einstein-Weyl space M;.
The fixed point set M;* corresponde with o;-invariant minitwistor lines.

The real 3-folds M* have real indefinite Einstein-Weyl structures:

M{' =2 S3 /7y  Za-quotient of de Sitter 3-space
Mg? 2R3 Lorentz 3-space
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de Sitter 3-space as small circles

1 nonsingular quadric equipped with an involution o

M; = CP3\ @ : the space of minitwistor lines on .7

S{’/Zg = M7 Zs-quotient of de Sitter 3-space

= {oy-invariant minitwistor line on .77}
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de Sitter 3-space as small circles

1 nonsingular quadric equipped with an involution o

M; = CP3\ @ : the space of minitwistor lines on .7

S{’/Zg = M7 Zs-quotient of de Sitter 3-space
= {oy-invariant minitwistor line on .77}
S3 = {holomorphic disks on (#,.7")},

= {oriented small circles on S*}

S ={[s:5:1:]s/)] € CP? | s e CU{o0}}
=52 : 2 sphere
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Lorentz 3-space as planar circles

Y . degenerated quadric equipped with an involution o9

My = C3 : the space of minitwistor lines on .%
P

R3 = MJ? Lorentz 3-space

= {oz-invariant minitwistor line on .2}
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Lorentz 3-space as planar circles

Y . degenerated quadric equipped with an involution o9

My = C? : the space of minitwistor lines on .%

R3 = MJ? Lorentz 3-space
= {oz-invariant minitwistor line on .2}
= {holomorphic disks on (.%%,.75?)},

= {planner circles on ¢’}

Sy ={le?:1:e?:0] €CP? |§e S ,veRU{ox}}
=% U{oco} : 1 point compactification of the cylinder ¢
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4. LeBrun-Mason twistor theory

general theory
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LM correspondence for self-dual 4-fold

Theorem (LeBrun-Mason '07)

There is a natural one-to-one correspondence between
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LM correspondence for self-dual 4-fold

Theorem (LeBrun-Mason '07)
There is a natural one-to-one correspondence between

@ self-dual Zollfrei conformal structures [g] on S? x S? of signature
(= —++), and

@ pairs (CP3, P) where P is an embedded RPP?,
on the neighborhoods of the standard objects.

(M, [g]) is Zollfrei <= every maximal null geodesic is closed.
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LM correspondence for self-dual 4-fold

Theorem (LeBrun-Mason '07)
There is a natural one-to-one correspondence between

@ self-dual Zollfrei conformal structures [g] on S? x S? of signature
(= —++), and

@ pairs (CPP?, P) where P is an embedded RIP?,
on the neighborhoods of the standard objects.

(M, [g]) is Zollfrei <= every maximal null geodesic is closed.
@ standard SD metric on S? x S? is the product gy = (—gg2) @ gg2,

@ standard embedding RP3 C CP? is the fixed point set of the complex
conjugation.

F.Nakata (TUS) Integral transforms and the twistor theory. PRGC, Dec. 2011 23 /36




LM correspondence (Rough sketch)

(CP3, P) = (5% x S2,[g]) SD
P

small deformation of RP? in CP?,
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LM correspondence (Rough sketch)

(CP3, P) = (5% x S2,[g]) SD

P : small deformation of RP3 in CP?,

= There exist S? x S2-family of holomorphic disks in CIP* with boundaries
lying on P representing the generator of Hy(CP3, P;7Z) ~ Z.
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LM correspondence (Rough sketch)

(CP3, P) = (5% x S2,[g]) SD

P : small deformation of RP? in CP3,

= There exist S? x S2-family of holomorphic disks in CIP* with boundaries
lying on P representing the generator of Hy(CP3, P;7Z) ~ Z.

= The self-dual conformal structure [g] on S? x S? is recovered so that
G, ={reS?xS%|qecoD,} (D : holomorphic disk)

is a null-surface for each g € P.
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LM correspondence (Rough sketch)

(CP3, P) = (5% x S2,[g]) SD

P : small deformation of RP? in CP3,

= There exist S? x S2-family of holomorphic disks in CIP* with boundaries
lying on P representing the generator of Hy(CP3, P;7Z) ~ Z.

= The self-dual conformal structure [g] on S? x S? is recovered so that
G, ={reS?xS%|qecoD,} (D : holomorphic disk)

is a null-surface for each g € P.

(8% x S2,]g]) SD = (CP?, P) : omitted (Key is the Zollfrei condition) [
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4. LeBrun-Mason twistor theory

Sl.invariant case
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Standard model

RP? = {[zozzlzzQ:Z3] e CP? | zngo,zQ=21}
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Standard model

RP?):{[20321222:23]€CP3| 23 = Z0,22 = 71 }

We notice to a (C*,U(1))-action on (CP3, RP?) defined by

welzo: 2122 23] = [,u%zo : p%zl : /.,L_%ZQ : ,u_%zg] weCr.

F.Nakata (TUS) Integral transforms and the twistor theory. PRGC, Dec. 2011
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Standard model

RPSZ{[20121:,22:23]€CP3| 23 = Z0,22 = 71 }

We notice to a (C*,U(1))-action on (CP3, RP?) defined by
1 1 _1 _1 «
Welzot 2122t 23] = (U220t 221 0 1 229 0 2 23] weCr.

Its free quotient is the minitwistor space (.77, 52).

St (C~UQ)
Yy )
(8% x 82, [go]) =" (CP?, RP?)

free qUOt-\LsGSl free quot.

de Sitter sp (Sf’,gg%) minitwistor corr. (S, 5?) quadric

F.Nakata (TUS Integral transforms and the twistor theory. PRGC, Dec. 2011
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Standard model

RPSZ{[20121:22223]6CP3| 23 = Z0,22 = 71 }

We notice to a (C*,U(1))-action on (CP3, RP?) defined by
1 1 _1 _1 «
Welzot 2122t 23] = (U220t 221 0 1 229 0 2 23] weCr.

Its free quotient is the minitwistor space (.77, 52).

st (C€-u))

) Y
(S2 x 82, [go]) ~— M . (CP3, RP?)

free qUOt-\LsESl free quot.

de Sitter sp (S%’QS%) minitwistor corr. (yl’ 52) quadric

Correspondingly, an S'-action on the standard SD Zollfrei space S? x S?
is induced, and its free quotient is the de Sitter 3-space S3.
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Slinvariant deformation

The (C*,U(1))-invariant deformations of (CP3, RP3) fixing the quotient
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Sl.invariant deformation

The (C*,U(1))-invariant deformations of (CPP3,RP3) fixing the quotient is
written as

P, = {[Zz] e CP? ‘ 23 = €h(zl/zo)§0, 29 = eh(zl/ZO)fl } .

by using the parameter h is contained in the function space

C20(82) 1= {h € C>(52) ‘ /S hds? = o}

51 (C*U)
Y "
(8% x 82, [g(v,)]) < (CP?, ;)
free quot. lsesl lfree quot.
de Sitter sp (Sig)?gsi”) minitwistor corr. (yh S2) quadric
F.Nakata (TUS)
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Sl.invariant deformation

The corresponding SD Zollfrei metric on S? x S? is written as
gv.a) ~ ~Vl(ds+ A)? + Vs conformally
where (V, A) € C*°(S53) x Q1(S3) is defined by
V =1-QAg:h, A= —%dRh

by using the integral transforms R and Q).
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Sl.invariant deformation

The corresponding SD Zollfrei metric on S? x S? is written as
gwv,a) ~ ~Vl(ds+ A)? + Vs conformally
where (V, A) € C*°(S53) x Q1(S3) is defined by
V =1-QAg:h, A= —%dRh
by using the integral transforms R and Q).

Here Ag> is the Laplacian on S?, % and d are the Hodge-* and exterior
differential on the S2-direction of S ~ R x S2.
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Monopole equation & Wave equation

9,4y ~ —VHds + A)? + Vgsf; conformally

The self-duality of g(y, 4) is equivalent to the monopole equation :

*dV = dA.
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Monopole equation & Wave equation

9,4y ~ —VHds + A)? + Vgs% conformally

The self-duality of g(y, 4) is equivalent to the monopole equation :
*dV = dA.
Hence we obtain solutions of monopole equation written as

V =1-QAgh, A= —%dRh.
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Monopole equation & Wave equation

9,4y ~ —VHds + A)? + Vgs% conformally

The self-duality of g(y, 4) is equivalent to the monopole equation :
*xdV = dA.
Hence we obtain solutions of monopole equation written as
V =1-QAgh, A = —%dRh.

In particular, V satisfies the wave equation : OV = xd x dV = 0.
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Monopole equation & Wave equation

9,4y ~ —VHds + A)? + Vgs% conformally

The self-duality of g(y, 4) is equivalent to the monopole equation :
*xdV = dA.
Hence we obtain solutions of monopole equation written as
V =1-QAgh, A = —%dRh.

In particular, V satisfies the wave equation : OV = xd x dV = 0.

= O0Qh =0 for he CX(5%) = AgC™(5?).
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Monopole equation & Wave equation

Theorem (N. '09) revisit
For each function h € C>°(S?), the function V := Qh € C>(S}) satisfies

(i) OV =0, (i) lim V(t,y) = lim Vi(¢t,y) = 0.
t—o0 t—o0

Conversely, if Ve C*°(M) satisfies (i) and (ii), then there exists unique
h € C(S?) such that V = Qh.
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Tod-Kamada metric

9,4y ~ —VHds + A)? + Vgs% conformally
(V,A) : monopole ie. xdV =dA

This indefinite self-dual meteric g(y, 4) on S? x S? is constructed by

K. P. Tod ('95) and is also rediscovered by H. Kamada ('05) in more
general investigation.
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Tod-Kamada metric

gwv,a)y ~ —VHds + A)? + Vyss conformally
(V,A) : monopole ie. xdV =dA
This indefinite self-dual meteric g(y, 4) on S? x S? is constructed by

K. P. Tod ('95) and is also rediscovered by H. Kamada ('05) in more
general investigation.

Theorem (N. 2009)

@ The twistor correspondence for Tod-Kamada metric is explicitly
written down.
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Tod-Kamada metric

gwv,a)y ~ —VHds + A)? + Vyss conformally
(V,A) : monopole i.e. xdV =dA
This indefinite self-dual meteric g(y, 4) on S? x S? is constructed by

K. P. Tod ('95) and is also rediscovered by H. Kamada ('05) in more
general investigation.

Theorem (N. 2009)

@ The twistor correspondence for Tod-Kamada metric is explicitly
written down.

@ Tod-Kamada metric is Zollfrei.
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Tod-Kamada metric

gwv,a)y ~ —VHds + A)? + Vyss conformally
(V,A) : monopole i.e. xdV =dA
This indefinite self-dual meteric g(y, 4) on S? x S? is constructed by

K. P. Tod ('95) and is also rediscovered by H. Kamada ('05) in more
general investigation.

Theorem (N. 2009)

@ The twistor correspondence for Tod-Kamada metric is explicitly
written down.

@ Tod-Kamada metric is Zollfrei.

@ Unless QAg2h < 1, the twistor correspondence fails.
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4. LeBrun-Mason twistor theory

R-invariant case
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Standard model

RP3:{[ZO:21122223]€CP3| 23220’22:21}

We notice to the (C,R)-action on (CP3, RP?)

Wwelzo: 2129t 23) = [20 1 21 ¢ 22 +ipz 23 + iz ] e C.
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Standard model

RP? = {[ZO 121129 23] e CP? | 23 = 20, 22 221}
We notice to the (C,R)-action on (CP3, RP?)
Wwelzo: 2129t 23) = [20 1 21 ¢ 22 +ipz 23 + iz ] e C.

Its free quotient is the minitwistor space (.3, %).

R (CR)
Y "y )
(8% x 82, [go]) =———— (CP3, RP?)

free quot. lseR free quot.

Lorentz sp. (R?,gRi’) minitwistor corr. (S,%) deg. quadric
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[R-invariant deformation

The R-invariant deformations of (CP3, RP?) fixing the quotient is
parametrized by functions h € C'*°(%),
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R-invariant deformation

The R-invariant deformations of (CPP3, RPP) fixing the quotient is
parametrized by functions b € C°°(%’), and the corresponding self-dual
metric on R* C S? x S? (one of the two free parts of R-action) is

explicitly written as
9(v,A) = —V_l(ds + A)2 + Vg
V =1-0,Rh, A = —%dR'h.
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R-invariant deformation

The R-invariant deformations of (CPP3, RPP) fixing the quotient is

parametrized by functions b € C°°(%’), and the corresponding self-dual

metric on R* C S? x S? (one of the two free parts of R-action) is
explicitly written as

9v,A) = ~VHds+ A)? +Vyg
V=1-0Rh,  A=—%dR'h.
Here (V, A) gives a solution of the monopole equation *dV = dA.
= OR'h=0 for heC>(%).

F.Nakata (TUS) Integral transforms and the twistor theory. PRGC, Dec. 2011
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Problems

Integral transforms and the twistor theory.



Problems

@ Deformed version of minitwistor correspondence,
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Problems
@ Deformed version of minitwistor correspondence,

@ Twistor correspondence for connections on vector bundles,
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Problems
@ Deformed version of minitwistor correspondence,
@ Twistor correspondence for connections on vector bundles,
@ Higher dimensional version,

@ Holomorphic disks — Riemann surfaces with boundary,
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Problems
@ Deformed version of minitwistor correspondence,
@ Twistor correspondence for connections on vector bundles,
@ Higher dimensional version,
@ Holomorphic disks — Riemann surfaces with boundary,
o

Correspondences for low regularity. Geometry of “shock wave”.
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Problems
@ Deformed version of minitwistor correspondence,
@ Twistor correspondence for connections on vector bundles,
@ Higher dimensional version,
@ Holomorphic disks — Riemann surfaces with boundary,
o

Correspondences for low regularity. Geometry of “shock wave”.

Thank you!
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