
Intrinsic Mir-c- Symmetry
-

(Joint week with Bend Siebert)

F-nume-atiuegea.net# ( ( 9th cent--y )

(cont geometric objects
,

e.ge S- prose given 5 lines

in
the plane .

How many

conics a - e tangent all 5 lines ?

Eg . Given a c - bio 3- - face
,

ire
,

a s- - face defined by a c-be

polynomial,
how many straight lines

are contained in the s--face?

Cayley - Salmon ( 1849) E - e -y non
-

sing -ten
-

cubic s - Hare contains precisely



27 lies ( o - e- ¢) .

¥9
'S-pp.se given a quintic 3 - fold in

¢lp4 = (45143)/¢←
( Xo

,
- . -she ) r ( Xxo

,
-

, the)

How many lines does such a quanta -

certain ?

( H .
Schubert) 2875 f- the general
( qth quintic ,

How many series does S-ch a qcirfcc

contain ?

( S
.

Katz 1986 ) 609,250

How many twisted c-bias does a

gene -al quinta contain ?

( Here we wont count images of



( U
,
u ) (Xo

,
-

.gl/e1cinrecte)
maps E : Elp

'
→ CLIP

"

g - en by homey . polynomials of degree} .

ECU ,vl= ( folk ,h
,

-

, face , rt )

where to
,

-
.

> to a -e homage pole 's of

deg. 3 with no common Ze -0
,

Elling--d + Stromme ( ( 990 ) n 3×108

Mc - e gene - ally , can we camp - le fee

number Nd which is
, roughly,

defined as the number of
images

of maps @
'

- KIP
'
→ Elp

4
gu -en

by hcmog . poli 's of deg-ee d cu- th

no common Zeros ) contained in the

quintic .



Mirror Symmetry
-

.

String theory : 1989 .

F-ndaureutal obse- -uh .
- i
-

We want to ha -e space - t - ne being

10 - dimensional
,

of the farm

IR
"
x X

t
very small six -dunk

man - fold
.

X shud be a Calabi-Yau manifold
-

3- dank

i. e.
,

shall be a camp
act complex

manifold with
a Ricci - flat metric

.

Yau 's theorem tells us that X has

a Ricci - flat net-ac et et es a

non - single- p-ofectce variety math

a nowhere vanishing holomorphic 3 - fo -m
.



e.g .
te quartic 3 - fold

,

S-ggest ! C -T manifolds she - Cd

come in pairs X
,

I
,

with

X+.p CX ) = - Xe
, .pt/) .

More p - ecisely
,

we have

hR9LX , =
h3
- P'KI )

I equality of Hedge numbers )
p

Hodge diamond o o

c h
"

o

l hk,O h"
'

O

O O

l

Example ! Greene- P lesser

Candelas et al

Mir-e- to
q - intra

* = Z Left . . .
- ta) c- ¢cp4

( Fermat quintic )



Zg5@CLlp4cao.n . .

. ay) £255
acts 6-I

IX. ,
-
. ..am it G% ,

-

" 594×4)
who - e g = est

''l5

This g
- c -p also acts on X

Let a = { ca . . -a. ace ) ( Euro } a- Eff
"s
4

ZE

G also acts on X
,

and obtain

a re -y singha- quotient X 1cg

Z a resolution of sing - larches

I → XIA s-ch that

I is also C- Y .

h
" '
CX ) =/

,
n' '4×1=101

h
" ' II ) = lol

,
h "KCEl=l



Candelas
,
de la Ossa

,
Green

,

and Parkes

4990)
Used predictions f - can string

tree - y to give predictions for

all the numbers Nd ' n te -ms

of
"

Pe- ed integrals
"

am
I

,

i. ee
, integrals of the farm

{ Er where I
,

the nowhere vanishing hclcmc-phic

3- form on I a -d ← c- Ct
>
(E. 21

Gerent : 1996
,

p - e - ed te Candelas et

al
p
-edict.mg .

Batyrev.CBaty-ev-Bonssoyji92.ca#:



Ga - e a b -oud canst-
-
term of mine -

pairs for hype - s - - faces ( complete intercedes)
^

in toric varieties
.
( 8
- 4×10

St - carriage - - Ya- - Zaskw conjecture
-

4996 )

Gaxe A geometric p -cpcsal to

explain the relater ship between min-c-

pairs en te- ons of
"

special Lag -o - g. an

tar - s f. b - cations .

"

Basic questions
-

.

'

① Is the-e a general construction

of mine- pars ?

② Is tore a conceptual explanation

f- or tie observed ee -alikes between

co-re cants and period integrals ?



Will g . - e a p -upcsal far ① today

I - l B
.

Siebert
,

"

Intrinsic mi-- c- symmetry; '

2019 . )

O -- context
-

'

.

We fix a log Calabi-Yau pair
-

( X. D) whe -e

• X is a non - sing -ler project . e

✓ a - -etc in - d.my/ Locally looks like

IT# =0

• D is a red
ng

divisor with K×t D= o

lie ; f a no-he-e vanishing hole -me-ph .

-

n - form on KID with simple

poles along components of D
. )



will construct something which should

be the mirror to XLD
.

W-- he D= Dit - - - TDs te decomposition

into i -- ed - cable components.

Assure . For IE El
,
. . .

, S3-

DI : = f) Di is connected
,

IFI

es . Gp2
,# (IR

, ¢ )
Good Bad

will require some comb -material ccnst-uf.ee
.

We b - id two d-alccnpkx-cfcx.rs)

a cone complex in the IR-uectc- space

with basis Da
,
-

, Ds



P : = { ÷±Rzo% ( IE Els - r :B
, DIED}

B = tfp °

⇒ . ur
.
#

Example ! Start with

( Iplxlpl
,

D- = LEO
, a) xlp

' ) u ( pl x{ 0,03) )

⇐÷÷:÷t¥÷÷



Take D to be te strict transf . - m

of D-
.

can
TEO

BIZ ) = { Eai Die B l ai Ezzo } .

A point of BCI) records curtailed

of maps t '

- C → X
.

C

a cu- e .

Might want to count maps

f- : CC
,
Xc , - , Xn) → X

X
, ,
. .

, xn E C distinct pants



where we specify tee contact c - den

of f at a point Xi with

each divisor Dj , u - th p c- BCE)
,

P = { Ei Di ,
9,20 , specifying

we should have contact c- der af with

Dj '

e.g .
-

CC
,
Xi
,
Xz
, g )

DL XL
•

e-
+3 By

Contact orders at:

X
,

: D
,

Xz : D
,
t2Dz

X
,

: DztD4



Notes. This p - od - res cant . -
g p - 66ms

- he - e we cant ca - s realizing s-oh

gi
- en tangency conditions

.

( Log Gromov - Witten theory
# ,

Ah - amo- ich - Chen
,

G- - Siebert
,

2010)

Assumes : dim,rB = d.m¢X ,i
D has a o - din

'
e St -at - m Interesting case

Clp2.snge.theelhetncJ@Is.t.
dim DI e- o. . ) ↳←

,

Goats. We mill canst- - of a canon -take

ring RCX
,
D) s - oh that the

mir- or to XLD is Spec RIX ,
D )

Act - ally
,

will canst- - t a minor

family
,

and f . - st need the base



of this family .

Fix P E Ha IX.2) a s -

lemonade
- ch that

• P contains the class of every

hclcmc-ph.cc ---e as X
.

• p n L - P) = Hzlx.ate.rs

• P saturated
, if ,

n p e P ⇒ pep
.
. for

rip c- Ha ( X. 21
,

n t Z
>o

-

x P finitely gene - oiled .

Doff . p

A- '
-
= CLIP]= ⑦ Eat

pep

the monoid ring ,
→ th ftp.epr-yptp !

Fix a mercurial ideal I E A S - ch



that AI '
-

= A II is A - trains

( i - e .

,

finite dunk & -
recto- space )

Actually ! Will canst- -et
,

for each seat
,

a flat Ae - algebra R±LX.nl ,

which will give a flat family

Spec Re Cx , D) = &
I

t

spec AI

Taking limit a - e -
r

IE,

X ←
tonal scheme

In on-e - se

Spf A ←
limit o-e- all I

,

const - atra of RI (X. D) :
-

wa -Theta
←

Theta fuckers
RICAN : = ⑦ AI - Op -

p e- BLE)



This is the f-ee A-
±
- mcdole math

gene -ah
.mg set

BEI
.

Need to define an algebra statue .

Op ' -0g = {Apgar Or
* c- BLE)

noth Apg , E AI E EEP]/I
A A

thpqr = E N it
pq -

A. c- PII

A
with N E & E ¢

pqr

key part is te def 's at NA
pqr

'

Def ! Fer re BCI )
,

r= { aide , ai >o

[ c-I

go -es a St - at - us
Dz of D

,



which
we write as Dr .

Fix a point Ze Dr .
We defame

NpAq , = # of maps

tf : ( C
,
X.
,
Xu
,
Xot ) → X

- ith

• L genus O

• f* II = A

u At X
, ,

f has contact c- de-

given by p

• At XL
,

f has contact order

given by q

• At xot , faut )
=Z and f

has contact c- de - geun by - n
.



This invades a naked af negate

contact order To define p-ape - ly,y

l

we use predlagGrc-6s

they ( Abramovich
,

-Chen
,
G
,

Siebe- t
,

2020 . )

ed X a s - - face
,
DEX

smooth - atonal cure with D? -1

'

* ⇒ ⇒

T
x c

This point can be
g. en contact

c- de- - l
,

so all negate into - section



number is concentrated at this one

Pant .

theorem (G - S,
' 19) the nuke -

s

NpBq, can be defied r -

go -c-sly ,

and gene Re CX ,D ) the statue

of an associate
,

Comm -take AI - algebra

with unit I = to .

Example .

-
'

blow - -p of lplxlpl

#

i¥¥¥÷¥÷¥
.



Two key calc
- late -S : QD

,

" d-
Dg

and D-
Dj Aby '

|"%3==N÷yt% Do - x

Azione = tanto t N?!%DitD '
- As

,

-

Q÷=E%ttfq=
"

These 2 eq - ahrens clete - mine tee

mirror family !
-



Remain ! In certain case
,
7. algorithms

for carrying those calculations c-t
,

using the technology af scattering diag-nous

IA -giz - G
, 20203 tells us the

mi -- c- s when-e- CX
,
D ) is obtained

by blowing up a tonic variety
.

( Builds an G - Siebert '21

" The canonical wall st--ate .

"

)

-

HM
, xD, .tk) 42 ix.a

1 I
G - enta '

on .-- c- .

¢ x- t

(p2
,
# ) ¢

>

Hitz) Spec QEt3tQ3
L I CE , -403 - t)
Q XYZ


