
Yunki Shiraishi



~
tatistical patterns in the geography

-Calabi -Yau 3-folds ·

M. Miura

/k

Let Y : normal proj var

with at worst Govenstein canonical

sing



Y : Calabi - Yan E Ky = PYY Hi <Y · Oy) = 0

10 < < dimi (

al

Geography of smooth

Calabi - Yan 3-folds



Y i smCY3 m Ch h2") Hodge pair

1 1

00 O

oh"o ht

1 he tel 2 + 2h2 2Ch" - h2) = 4
oh' o 41

o O O

I 1

Hodge # Betti # Euler #



In physics

14/21 is regarded as

# of generations of fermions.

⑪ Problemo

Why three generations ?



known
hith

22 Hodge pairs I'l

·
...



⑭ Problem1 (Boundedness

# topological type of smCY3 < + ?

families

C up to birat/derived equir) ?

#hts1 : smcih
# X 7D ?
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#sumptionepling procedure of S is parity blind.

=> the standard error is

SE (5)=-P



95 % confidential interval (CI) is

p(s) + 1 . 96 SE(S(
&



Ex1
reflexive polytopes
I

Calabi-Yau hypersurfaces in toric 4-folds

Sks <Sall 30 .

108 Hodge pairs

---the largest known database of

Hodge pairs given by KrenzerSkanke'00.



b(Sks)=6 = 0 . 36

SE(Sks) = 0 , 0028

=>'le = 0 . 3679 = 95% (1.



Construction

D <NR : 4-dimt reflexive polytope

XI(D) : Govenstein toric Fano variety
Batyrev

[(x) = 4 Cone Old =0
XED) Y : sm(Y3 m Ch" ·

G*
explicit

↓ ↓ Sks

XI)-Ye1-Kyes)



E2

smoothing of CY hypersurfaces with ODPs

SBK <Sall 387 Hodge pairs

---the largest known resource of

smCY3 w/h" = 1 given by

Batyrer-Kreuzer08
.



p(Spk): = 0 . 16

SE(SDK) = 0 .
0245

=> Ye = 95% % CI

mirror,

·



Construction : 4- tim's reflexive polytope
Sit V2-face O <D is either

i
=> F1-KXzmI has at worst ODPs

.

Batyrev-
Kreuzer



sometimes
S3 ~ Ih"h * )

E

Y'mY SBK
smoothing

by flat deformation

XE(P) XI(x)

j U

Y - Yay
Sik ODPs SBK



Def

a geometric transition is an operation

Y->Y
SM(Y3 birat normal

flat SMCY3

contr def

↓
drep Cyb Bm Y +Y

git

I & decreasesh
"

in creases h2



⑪ Problem 1 (Ried's fantasy (

(
· Vsm CY3 are connected via git ?

Sal is a connected graph ?

# Problem 3 (Mirror Symmetry (

(
· Y EyV : mirror to Y
smCY3 SmCY3

· YIYm Y y
/ v

mirror
gt



Assumption fails in general
.

p(S) is highly construction - dependent.



EX3

(crep resolution of) Calabi-Yan hypersurfaces

in 4 dim't weighted projective spaces

Swp <Sall 10 .
237 Hodge pairs

given by Sharke '96.



p(Swp) = 186 = 0 . 184

SE (Swp) = 0, 0038

=> I * 95 % CI but

/ze = 0 . 1839 95 % CI
.



⑪ Problem 4 ("MMP" for got (

Yo--.. In

ends
up with

"good"CY 3.



TGross'97] speculate implicitly

h" = 1

Y : primitive
-> either I(Y(birationally

Y - B
primitive ( fibration



Ex4

J relative By [Caldrarn'o2]

IP2 p2
small/

Jacobian

DPcoh(Y)EDPcoh(J.x;
V

2 , 83

Y bicubic
22LLe Br(J)

↓ X ↓ =3)
prp2 p2Stoma Morrison - Taylor12 , Taylor's

by primitie classifies generic Jacobian (Y3
a odd parity

over su toric base.



Sut (Sall 1524 Hodge pairs

- all even parity p(Sut) = 0

proposal (strategy (

So CS
, <S2 --- (Sall

"1-Step"
git p(Si) +?


