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Mworsymvetyvarietieslcf.coate s - Corti - Gd kin - Gdysheu - Kasprzyk )
・ X : h- dimensional Fano Variety
. X is expected to Comes Pond to a Certain Laurent polynomial tEE [が、

灬
、 水門

tn
The regularisedq.uautum period et X = The Classical period Tt ot f

て minor Partner
of X

. There are so many minor Partners of X .

m> Want to understand the relationship
between minor Partners 、

M叱エ[ Akhtar - Coates - Gd kin - kasprzyk]

f で 8 ⇒ T = T

Thus
,
mutationg a minor Partner t of X ,

We Can obtain

a Lot of minor Partners of X .



mutation
Laurent polynomial, i f <-) 8

{ { r Today(especially
くい常

| d : 2 )INewtonpoht.pe:1?=Newt(f)mSNewt(gj=:Q_s
し

、 v

tonic varieties : Xp くー> XQ
" deformatin equiu. "

in the following Sense

I は 1 tens

There exists a Netfinity N → P ' st . No EXP and Xa た XQ n



Combinatoridlzn (dim 2 )
・ P : lattice Polygon ,

0 E P ・ E : Edge of P
. WEI : primitive Inner name I Vector for the Edge E

.

. hmax にmaxkw.nl て EP ) 、 h min = mihkw.nl て EP )
・ NEED : primitive lattice Vector with くんルに〉 = 0

,
F := Cow { o

,
VE )

Rough Iy 、

the combihatorialmhtatin.name of P w.r.t.hr and F , denoted by went
w ( P, F ) ,

is given by hemoilng.hnin primitive Segment s from E and

adding hnax F to the
「「 opposite Side

"

.

に適っ.it:1?:i!?-legniv.Phs.p.岸にい w ( P -F ) に Cow I ( いい 、 Hi )に 旔
た

一昭



What is a dimer mode I ? ( け
、 Hanauyet . d .

.

Ghetto
,

Ishii - Ueda
,

et c
. )

・ A dimer mode 1 7 is a finite bipatite graph
described on the real 2- tous T

.

We Can obtain the lattice Polygon △ ( P ) from a dimer mode 1 7
.

d '
→-

ray ・

・

・連 i △心 )が
、_事 が一

・ For any lattice Polygon P ,
thee is a dimer mode 1 17

St
. P = △ ( I )

Ret Such a dimer mode I is - unique .



•

- 日 RB に、

-にいい TD ・

一〇一・ x ・ ・式 ftp.p mいた ( P . F ) △ 173に mhtw ( P . F )

は
P = △ (Falla
,; ・

・
ヨ なs.t.mnた ( R -F ) △ (i = mhtw ( P , - F)

Where w = ( 1
,
- 1 )

、
F = ( ohvl (O.O) 、

(t.tl )

Question : Can We construct PB ( or Pi ) from IT ?

( Even if We to not Know the Shape of mhtw ( P 、 さ F ) )

Today : I will Intro dua the deformatonot dimer mode Is

to answer This question ,

1 different from the mutation a DM
( This does not Change △ 1門 )



How to Construct △ ( 17 ) ? alift on
the Univ . Cover が→TV

DI A Path Z Oh a dimer Model is called a Zing Path
if IT makes a minimum Turn to the right onOne

: in to the left on .

が
※が二やな二炉'

the slope az
や、 では 魚

では 分
では

E

・ Z is a I - Cycle onT い determines the element にJEH.li ) とで

讁が劘遵 弘戦
にした ( 1 . 1 ) に、] = トし

、 1 ) に 3 ] = (-1 , - 1 ) に4 ] ニ ( 1 , - 1 )



"幽 !_•→[ → This does not

^ Change the slope
( 2-Valentinode

• In the rest
,
We assure that

車
2 -Valentinodes in a dimer mode 1

.

⇒ length of Z i l (Z ) = 井 ( Zigs ) t # ( Zags )

・ We also assure that a dimer mode I is consistent
.

i A dimer mode I doesna have Zigzag Paths with

or a
homologico.ly Self- InterSection ihterSect each other

trivial On the Universal
a the Universal Cover

Cover
in the Same dilation more than Once

.



For a Consistent dimer mode 1 P

・ consider [Z ] ご ( a , b ) Eで い ( a . b ) /では ES
'

→ Define the cyclic Order
d slope s d が Paths along S

'

• define the Zigzag Polygon △ ( 7 ) Satistying the following :

• { Outer Normal Vector set Side Segment s of △ ( 1り )
= 1 Slope s of Zigzsg Paths of P )

• response・一・

知良にと」

の The Cyclic Order of the Hopes along △ ( N
= the above cyclic Order 」



Ex

i.戦 で劘尊 弘臧
にした ( 1 . 1 ) に、] = トし

、 1 ) に 3 ] = (-1 , - 1 ) に4 ] ニ ( 1 , - 1 )

が ・ n には

△ (た ) ! . . .

に
・
"
GD

・ △ ( 1 ) is determined Up to Translation s .



Detormationsctdmermodels_DIAzigzo.grPath Z is called𦥯 if

で InterSeas with any other ではZag Paths on R
'
almost Once

.

.

I On thehhihevsdcoher.lt( Detonation date )

(l) Z、 二 { z . . . . . . Zu} i TypeI ではZag Paths with に、] = . . . = [Zn] =: U
でも az、 ) = 一 = l してい

ない
(2) Choose r > 0 Zigzag Paths in Zu with h : = 一

、
- r > 0

(3) Take hon negative Integers た ( 1 .
.

. . .

.
fr ) EZで

s.t.kht.at a て deformatin height .



Today ,
I will discuss the case of レ = 1

,
thus h ことは-) - 1 = q

Antenne
2

吐 ( The zig.deformatin and zag.deformatin )
For the Chosen zigzagpathZEZ.cn a Cosisteht dimer mode IT

,

① insertqblackhodesandhhhitenod.es in each I (resp .
_

な ) 4 Z

ヽが 、一 -
5

回 Z I IX 戦 で
•ヾ D 'ヾ 'ヾ

/ h / sI が・
息 興 鯉

-
に) = U

Zig ver . Zing ver .
(け に 1 ) (け た 1 )



② remove a 1 1 Zags ( resp . Zigs ) は Z
-

③ Create the hew Zigzag Path Z
'
so that [で ] = N and

Zigzag Paths pasらは through t (resp . aggz ) け Z as Zany ( resp .ZI

will be Reserved .
.

が -5 、 、駐I I I I
• ••

③ 獷 獄 s ・※ l→ twe あか まが
檢 が一 鸙 ※-た 鯉 | で きた
x - 琯

Zig ver . Zing Ver . Zig ver . Zing Ver .
(け に 1 ) (け た 1 ) ( it 9= 1 ) (けい )



④ If ヨ 2- Valentino des ,
then I Contract them

.

We will dense the resulting dimer mode I by V 登 ( に Z ) ( resp. V型 (MN )

and Call the Zi g.deformatin (resp . 7ag.deFormation ) of P

た (Higashitahi - N . )

The dimer modeIs VT ( n ,
z ) and V型 ( 17 , Z ) are consistent .

Rea If V > 1
,
then We have to Consider additional Operations

On VT ( Plain
,
al ) ( or V型 ( t.la 、

い

、
Zh ) )

to obtain the same result .



E.興 ( Zis Version )

z (Type I )

に璽?鬭 ・團
が
-

h : 1 = Gでも できでい

_
。 團燕 𣜌 痹

a は
、
Z ) mhtw」 ( P. F )



E.興 ( Zag Version )

Z ( Type I)

の鬮・鬮・ 鬮
印 ・

逌 で見えた的
には

⇒ 圖※ 𣜌
・

11

巑 ( An
,
Z )

んけい」 ( P - F )



IE (Higashitoi - N . )-17i Consistent dimer mode I . Zi Type 1 ではZag Path

We Can が the origine so that OE△( 17 ) and

朓

篤でい

た一r = 1 hnin 二 - V

[ = l略 -1 hmax = q

Then
,
We have △ ( V では (いい ) と Mhtw (△ (M , F )

△ ( Vでは ( t.tl ) = mnt w (△ ( p ) 、
- F )

Re As bet.ve .it r > 1
,

We had additional Operations

to obtain the same result
,



Re
If We Take a appropriate deformatin date ,

then We See that

these detormatiohsaemhtho.ly inverse .

で8した哄"
Rn緋

、

「

厲↳諧。
!!蜜欝 △的にはバリー

・か
ぽ 逌

V では 1 Th 、
Z ) Zag - defunction tdr

at z
い

てい ) = 1 で 、
ご )


