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Miworsymvetytwfawhanifdd.gg ( et Coates - Corti - Gd kin - Glysharkasprzyk )

・ X : h- dimensional Fano manifold

. 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

{ 1
v V

、_
I will toas have
( especially dim 2 ) .

a宓

|mutationINewtonpohtop.si?.=Newt4 ) くっ ん宓
に 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 )
・ Q : lattice Polygon ,

0 EQ ・ E : Edge of Q

. WE で i primitive Inner name I Vector for an Edge E
.

. hmaxt_maxkw.nl て EQ ) 、
hmin = min { くん 、い し て EQ )

・ NEED : primitive lattice Vector with くんルに〉 = 0
,
F := Cow { o

,
VE )

Rough Iy 、

the combihatorialmhtatd.eeeeofQW.r.t.hr and F , denoted by went
w (Q . F ) ,

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

adding hnax F to the
「「 opposite Side

"

.

-_-

た上簿- )瘠 "だ!恋で いい たい ) |equiv 、

hmax = 1 ,
hmin = - 1

Q hs
、;兼 mhtw (Q

,
- F ) に Cow I ( いい 、 H.tt ) = f

'

-



Lattice polygonsarisingtondihermodelskfltanayet.at
,
Gotta

,
Ishii - Ueda

,
et c . )

・ Any lattice Polygon Can be obtained from a
「 dimer mode I

' '

.

- Admin n is a finite bi Partito graph described on

the read 2- torus T
.

だり面で い 逌 : いい。
- For any lattice Polygon Q , thea is a diher mode 1 7 st . Q = △(け

Re Such a dimer Model is I unique .



•

-に いい en
)

・

・ ・

シが 羽
、

s.t.fiへん〉 が〇 ・金 mntw (Q . F )
△川に mtwl Q.FI

Q = △ ( 17 . )
しら

廻
ヨ だs.t.IT

んいん (Q
,
- F ) △ (だ ) = mhtw ( Q .

- F )

Where w = ( 1
,
- 1 1

,
F = Cow 1 (O.O) 、 H-1 ) ら

Expectation There is an Operation satisfying
tt に I will intoda
Ni :嵆など毖が災い褧○

"

Nothin There is the Operation called the mutation of dimer mode Is
"

but This Operation does not Change the Associated Polygon .



Construction of lattice polygens Tom diher mode ( s Can Lift on

-

_,
the moral Cover

が → T
II A Path Z on a dim Model is called aZigzitit makes a Maxi him Turn to the right on a while node and

-

i - to the left on a Hack node
.

が
で8 zg tag\嗝 嶈\漉で

は

r
the seat

・ Z is a 1- Cycle on T で determine s the element に] E H 、GI まで

eg Zigzag Paths onT.cz

ii.黶」
で靍 が黶で懕1-1



Remark_f-oe.fm) ンof This does not Change
n the slope

,L
2-Valet
node

. In the rest , We Issue that 車 2- Valentinodes in a dimer mode 1 .

ニ) Length of Z : d (Z ) ニ 井 には s ) t # (Zags )

・ Also
,
We assame that a dimer mode I is くい選

.itA dimer mode I does not have Zigzag Paths with

or a
homologico.ly Self- interaction ihterSect each other

trivial on the Universal
a the Universal Cover

Cover
in the Same dilation more than Once

.



For a consistent dimer mode ( P

・ consider [Z ] = i ( a. b ) E で い ( a , b )/だい ES
'

→ Define the Cyclic Order
of slopeset Hgzag Paths along S '

.

• define the で1 87は発 △ ( F ) Satistyiy the following s :

1 ot ・一・-.-.. Outer hormalvect.rs ct Side Segment S ) = WPType」 とが 出たと」

。 The cyclic order et the Hopes along △( F ) = the above cyclic Order

• △ ( 17 ) is determined Up to Translations .

The Zigzag Polygon △ (R )
ー

いた (いい
、
には (ーい )

には

j.fr
にはいいか と

いい荘|



Detormationsctdmermodels_DIAzigzo.gr
Path Z is called𦥯け

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

.

2 on the hhiv、 Cover

II ( Detonation date )

(l) Zv = { z . . . . . . Zu} i TypeI ではZag Paths with に、] = . . . = [Zn] =: U
で

d(Zi ) = . . . = l(Zu )

(2) Choose r > 0 Zigzag Paths in Zu with P :=

七學 - r > o

Using these
,
We Intoda the Operations which I Call

the dtormati.ua/7atZi_gOandthedetormatior.範○



Today ,
I will discuss the case of レ = 1

,
thus P = dに分 - I

Teen

If r > 1
,
We held the additional data ( and ultimately His Complicated )

した ( Detonation at は三 ( resp . I ) )

For the Chosen zigzagpathZEZ.cn a Cosisteht dimer mode IT
,

① insertpblackhodesandpuhitenod.es in each Iglesias ) d Z

ヽ~っ 、一 -
5

回 Z I IX 戦 で
•ヾ Des 'ヾ 'ヾ

☆ 瘙 菲
興・ 興 鮭

-
に) = U

Zig ver . Zag ver .
Lit P = 1 ) (け に 1 )



③ remove a 1 1 Zags ( resp . Zigs ) は Z
-

③ Create the hew Zigzag Path Z
'
so that [z ' ] -_-U and

Zigzag Paths pasらは through t (resp . aggz ) け Z as Zany ( resp . 7

will be Preserved .

な 蟵 ン。 蟵
•・ ・・晟 獷 ・ ・※t.ro、 た「

た 。

親 楽 選 獷
・ 歌

では ver . Zing Ver . zig ver . Zing ver .
Lit P = 1 ) (け に 1 ) ( it に 1 ) (け に 1 )



④ If ヨ 2- Valentinodes , remove them .

We will dense the resulting dimer mode I by4部 ( 17.ee?(resp.VYI
and Call the deformatin of Pat では of Z ( resp .

zagctzj.IE
(Higashitaui - N . )一一

The dimer mode Is V部 ( 17 ,
Z ) and VI ( 17 , Z )1 1



E.興 ( Zis Version )

「爾蕪・鬮・

・ 鬮
もも できない が

。 團晶 韜が
V 部 (j

mht ( Q
,
F )



E.興 ( Zag Version )

へ
Zこれ

に驌 ・鬮 ・ 鬮
印 ・

趙 無らしげか

圖料 鼷 蕊
、いい

ばいい )



TI ( HigashiTani - N . )

-17: consistent dimer mode 1 .

△ ( Vが8117,2い ) = mnt w ( △ (M . F )

△ (Vが8117,2い ) 二 mut
w
(△ ( 17 1 , - F )が 叶い

篚::: 1影
、

祟
ーー

|
Re For r > 1 , We Can obtain a similar result ,

but We had some additional date
.



Remark
tests

If We Take appropriate deformatin date , We Can See that

these deformats are Mutually inverse in the following Sense 、

緋鬮が齧翦i𠔉
でいい = 1形で )


