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Our results
Universal any embeddedsegre surface with smooth projective
completion can be put in this form via an attine transformation

PVlq PVI produces Zg a 4 parameter family of
Segre surfaces

Z is isomorphic as attine variety to the Jimbo Friecke cubic

By confluence we produce Segresurfaces for each of the Painlevé
differential equations
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tools study of lines asymptotic
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Lax pair for qPVl Jimbo Sarai

qPV1 Acz.at B z t B 9Z t ACZ E

Auxiliary linear system
Y 92 t Acz t YCZ t ACZ t Adt A Ct7Z Az t Z
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Lax pair for qPVl Jimbo Sarai

qPV1 Acz.at B z t B 9Z t ACZ E

Auxiliary linear system
Y 92 t ACZ E YCZ t ACZ E Aolt A Ct7Z Az t Z

two singularities 0,0 two local solutions Yo Yoo
connection matrix

Cat Écz tF z t

connection preservingdeformation
YLZ.at B.CZ t YCZ t

A Z qt BLZ E Y Z E B q t A Zit Y Z t



Monodromymanifold forqPVl Joshi Rottelsen

M 100,0 0,000,9 to connection matrices multiplication
on left right
by a diagonal

bijection
matre

Actinesegresurface in
6

Zit 22 23 24425 26 0

822215323 24 5525 8626 1

2324 412,22 0

2526 122,22 0

Zg



MonodromymanifoedforqPUIM10
0t 0.0o.qito connection matrices multiplication

on left right
by a diagonal

bijection
matre

JoshiM.M Rottelsen

Actinesegresurface in
6 smooth projectivecompletion

2 22 23424425 26 0 Diviserato is a genus 1 curve

822245323 24 5,25 8626 1 givenby the intersectionof two

2324 412,22 0 quadrics in P3
Universal generic embedded2526 122,22 0 segre with smooth projective
completion can be put in this

Zg form via anattine transformation
question by Ramis



Limit 971

1
smooth projectivecompletion

21 221 23 24 25 26 0
Divisor ato is reducible given

533 74 5575 8626 1
by two conics intersectingat 2

2324 112,22 0 points
2526 83

6
2122 0

Question how is this family related to the cubic one

x easy OCT 22 23 WXWECztwz.az Wy 0



the PVI mono dromy manifold
x 0523 X x2 x W x 0222 0323 04 0

Shale character variety of 9 900
Versal deformationofDy singularity
self mirror

For wi o Markov cubic

Cluster algebra

Blow up of 6 pts in IP Clebsch 1866 Del Pezzoofdeg 3
27 lines Cayley Salmon 1849

each line corresponds to a specific asymptotic behaviour
of the corresponding PVI solution Guzzetti Klimes



constructing the attine transformation

xpcz2z oct 22 23 watwa 2 0323 64 0

blow
down

44 9293

4,44 y 42 93 0 ytwzyz.tw Y3 w4 0

9 Segre surface

attine transformation

ZitZ2 23 24 25 26 0

5323 24 5525 8626 1
1

2324 412,22 0

2526 1356212
0



the isomorphism
Brute force

Glebsch graph for Zs Glebschgraph of cubic

green lines intersect conics at a Redsubgraph for Y Segre
purple lines intersect conicz at a

lines to lines
intersections to intersections



the isomorphism

Better way use Tyurin ratios

971
Tyurin ratios on 2g Tyurin ratios on

asymptotics of qPVI
9 1

asymptotics of PVI
Jimbo

v

21122,3 in the monodromy
manifold
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Monodromymanifoldsof the Painlevé differential equations

saite van deo Put



the other Painlevé differential equations

Chekhov M M Rubtsov the confluenceof the Peas is realised by a
confluenceof the monodromy manifolds idea confluence the
isomorphism

Un ramified cases the isomorphism confluences
Ramilied cases confluence on isomorphism fails But in depth
study of the singularity structure of the cubic blow down

allowes to build an isomorphism



Lines
Lims clash during confluence
they correspond to special solutions

Example PI 292223 74 22 1 0

contains 5 altine lines and 3 at a

21 0 22 1

24 1 22 0

23 0 x 22 1

22 23 1

24 23 1

the lines correspond to

Tritronquée solutions
Joshi Kitaev van Spaendonck Vonk



PI 4 Segre Li 41 0 44 0 92 1

94 442 0

L2 91 0 92 0 44 0

4493 91 92 1 0 14 Yz Yz 1

Ye 43 1

44 yz 1 Yz 93 0 conic

4 44 0

Projective completion For Yo O
82 4 2 0

Yo Y 42 0

Yay Yay Yo Yo O
Yo YO

2 Segre
2423 24 25 26 0 451 0

24 1

23242122
0

324 2526 0
91 25 1 42 26 1 43 22 1 4 21
and vice versa
21 94 22 43 1 23 1 Y 42 94
24 1 25 4 1 26 92 1





Poisson aspects
Nambu Takhtajan Poisson bracket
let ha hn 2 te tn then

f g dfidgidhs1 i dhn 2
dter dtz 1 rdtn

is a Poisson bracket on the algebraic varietygivenby the zero
locus of ha hn 2

For each Painlevé differential equation

p
Cubic in Tape 23

Its blow down Segre in 41 42,43 44
Isomorphic Z Segre in Zz Zz 26

All these maps are Poisson



outlook

Eg ellipticPU

ÉE EI.EE IE at p A as II I
v v

É EÉ ÉE spy Aj
crappie iii

As Ai It
PIV PII PI

unitied

Expect2g with different parameterspecializations

Expect higher order del Pezzo

Question mirror construction forSegre



Happy birthday


