
,

Limits of Geometric Higher Normal Functions

and A pery Constants
.

1 Tokio Sasaki ( University of Miami )

( Joint Work with V
. Gdyshev 、

M
. Kerr )



2

§ Apey constants in the A - mode I Side
.

• A p Ery originally proved theirratic.ua/ityof5(3)eeee.byaprox:matingitash:g会 with

the Solutions alt) i = Z An で、
b (t ) に も Z but" of

| L Act ) = o
Ortho-genes

( S - 1 ) L b (t) = o
( S : -_-した )

En
.
in Lo-ogenes .

Li = J - t (2St 1 ) (178+175+5) t で ( S
'
t I )

3

.

. L is the Picard - Fuchs operator for afo.cn:1武
which is theLandau-Ginzbeugmodelotnzen.tl
e Fano 3fold V ,2 = 0 ( 5, 10 ) n ( 7 Planes )

( [ F . Beaker s
,

C
.
Peters

'

84 ] )
、
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. On the A - mode I Side
,
V

. Gdysheu Generalized
the Construction of the Apely constant に台。 台

、

to some Fano 3folds with Picard number = 1 :

Fano 3 fold Vi。 また V、4 Vu Vig

で品 を |※緋.io
・ Let が be One of these Oi .

They are de duc eel from the

O-mod.ro
n げ ( X ° ) の G [ で ] with the ( Small ) Guamtune Product

( △ ; = E 1 (Xx) 、 (るい ] I
[
Coett

.
of Laurent polynomials for the L G - mode Is

.

I : operator Killing 1×01〇 二 Epij で Sf



千
八

ht Quantum Reeves : on on a Sequence ( Uh) :

ハ
. j ^

R i = E Pij (だい ひた. i = 0
.

for
「
h

、

八

※ ConjectureMy , L is the Fourier - Laplace
trans form of the PF.ec .

L on the Variable

Part H on the minor L G - mode 1
.

. For a b a is is { (だり
、
. . .

.
( がり } of the Solutions of が

S. t . で公 = o for k < I
,

で !" = 六
with Mk : -_- た ! でした ( the inverse FL - trans for- )

,

Det
=

The A pey constant of I are
gets

(i )
(i) ひた

!= | im ーーか
。
m 。 ひで



5.Golyshev 's results are given by (ひだ ) = ( au)
、

(ひぜう ( こ (ひで ) = ( ba )
・ How Can are construct が% directly in

theB-models.de?~hs
Arithmetic Mirror Symmetry Conjecture .

For each Easeu.to/deeEwithatoric degeneration,
the re exist a minor 1 - parameter Family of CY

|ー、立たと.EE?aiiEiiiiiii-eEekefnclespa:ringwith

a Family of holo morph : c form { We 1
.
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Thm [ V .
G 。 lyshev 、

M
.
Kerr

,
T

.
S

'

2 0 ]

This holds for Vw
、
V、2

,

V
.4
,

V . .
.

V. .
.

hs B - mode I Side Construction of A pEy constant,

We construct eel the his her Chow Cycles
which defines the de sivedhighe.ru o renal
function S

.
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SSHigheuchowcyde.co
X : Smooth quasi - Project i ve Variety / G .

The Chow groups CHP ( X ) : =
( algebraic cydy

~ Lat
Can be Generalized to the highest Chow Cycles 、

CHP ( X
,
n )

・ CHP ( X
,
n )
Q
E H

"こ ( X . Q (p ) E Gな K (X)a
.

. A L G - mode I of the Fano theefold が Can be

obtain from a General Laurent polynomial 4
asafamilyofhype.ir surfaces

が、 = { × t : 1 - t 4 = 0 } C Poo
in the tonic Variety

用
△ q
often the MP CP desingular i ratio。

(A 4 : = ( Convex had of Marine で 1 が is in 4 1)



o More Precise ly.yeneedtoesolvetheuou-toriczs.IS
siy.ulariteees_teE.TNe Take a Successル

often along each Component of the basa locus Z
.

X. へXt
.

. We construct afamilyofhgl.eu Cycles on

A ! = { I }
t t R

'

H
*
= H | ( Singular fibers )

Case I
.

VI. V、 6
,
V ,8 . . . 2 E CH

'

( が 、
3 )

、

Case E

V. 。 . V,4 . . . 2 E CH
2

( が 、
1 )

.

た。3ffddvi.TV?T-EVi4VioVis
1品 点 |※緋緋訓が



(K - theory election ) X.us?XotGH(Xo.)SNCD.highncydes
、

hgheneydesce.CH」

( x .
.
D
.

※が橋で
:::淼iiisi)

で

Castro CH
と

( K . . i ) pe 、

HiP蠟𠠇
、 一 銭蒲! )
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・ Each 2 E CP( x . Can be represented by

○ in X × ( P
'

ヽ 1 1 1 Pan algebraic Cycle of Cool in p
re

l(

口 '

o Case I ( re CH
'

( が ,
3 ))

が J Gli has the symbol { x . y
, z l t CH

'

( Gi
、
3)

( graph s of x . Y
.
Z )

.

Def
-

A Laurent polynomial 4 is called temper ed

if { NE CH
"

( I
,
n ) extends to a highest

Cycle in CH
"

( El , n )

(※ n = 2
.
case a each Edge polynomial is 4𦥯
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• For each V.i.at G - mode I with the MinkonSki

polynomial 4 is known and [ G . da Silva Jr
、
行

Shows that4istIhsweobto.int
E CH

'

( が
、
3)

.

. Case I
.
( よ E Cげ (T.T) )

.

Each Cycle in CHP ( Xt
、

is represented by

F ( fj 、 Zj ) with Zj E Xt codim.pt Cycle

fj : ratione I function on g
S.

t.FIdfj ) = 0
.

O & Tinder out 、



"

• As Zj , We Take an inducible Component Got
the Base locus Z of だ

。

If Cj isaeenaleeee.cn Choice of Cjも P
'

defines fj 。
Put the boundary

"

O
"

and
''

o
"

on

Cin Cjs.t.EC/iulfj)cancelsout.ggYghtSinceZjCZ,8t:=f(Zj,fj)ECH4Xt
、
1 )

cnn.ca
n be Extended to a ( constant ) Family of

highest Cycles in CH
'

l が
.
I )

.



Example of Case I
.
( V,4 )

に

A minor L G - mode I of V 、4 is given by
q =

( 1 txt は t Z )
2

+
( 1 txt y t Z ) ( 1 t t t Z ) ( 1 tが

K xyz
、

い、 -1.3) で I = ( ひ 、 ひ 、
w ?

w ?※べ
いに )

err .n ・

△ = △ 4 : 澁。𡵅 : is
,
状
で嘘が

• . . . . .
. .

. .
.
. . • ( - 1

.
1
.

- 1 ) ・

い、 - 1 , - 1 ) • ?
Z

無、
1 0
,
- 1 . - 1 )

'

( 0 .
0
,
- i )

( The Lack fact of △ )

u = 0 ⇒ 4 = ( termin (二一 (1.net?=olmel
Con : c C .
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§ Higher Normal Functions .
. Since CH疷 ( Xt.ir?ECHP(Xt.n)wheuXeisSmoothcndproject:ve,wecangeneuali2e the actual

Abel - Jacobi
map

to the Higher Abel - Jacobi map
AJ をし 、 CHTxt

,
n ) → J

'"

( Xt )
T

"

Ext.is ( Q 、
ぽでふ ) (p )

.

• A
givenfamilyothghercydesrdefinesaholomouphi_horizontalsectionge.in「 ( S

. J
'" (だ ) )

( with が→ SC R
'

丿
,
which is called

a geometric highest nominal function は (1 )
.
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※ We many consider Up as aeいe迎
ava_tey.no/-mixedHodee.urCVMHS)

0 → H → V → Q ( o) → 0
,

which is a General hig her nominal function .

When V has the limitiy mixed Hodge structure

( LM HS ) on each singular fiber,
We Say 2 isanadmissiblenorw.nl function

( AN F )

Geometric HN F is an example of AN F .

( [ J
.

- L . By IinSki ,
S

.
Zucker J )



• For the Variable Part Hで
は
of the cohomology

は

of General fibers, with the projection

AN F ( H ) → AN F ( H"で (p ) 、
we obtain

A J
で

: CH
"
( が

、
r ) → AN F ( 2(恐 ( p , ?

(
Bei l ionson - Hodge Conjecture .

AJ で issunjeci.ve - )
.

. For the Caseleee ( TECH
'

( が
、
3 )

、
the induced

geometric HN F has an other unter pre ta
: t : on

relating to the A - mode I Side :



With F
た
( X で ) に Coke ( H

h
(ぶ ) - H

た
( Xで ) )

"

で Xtn Ci

日 た ( 心 ) i = Ken ( H h ( XE ) → Ha ( E )?
We many consider an Extension of VMHS

(1) 0 → IT
"
(心 ) → Vol

. t
→ H

"

(ぶ ) - 0

on du al y aい げ ( Rd Xe
、 略川

が Qにい)

Sい
た
t.is co-plein

(2) 0 → H
"

( 13
,

1%) → UI, t (en ) → Im ( XE ) (- n ) to
i= Pol GE

and the Extension classes are given by

(l) -.- < Vol
. e ,
2 > 三

af AJ ( { 1 1 1
y

)
、
2 >

dlofne(2) -.- ( The period ) 二 )
いが f T.ci に Ru ) 1 - 七 4は

言いたい I 、 いい 、
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Thm ( A . Huang , B . Lian
,
S - T

.
Yau

,
X

. Zhu
'

1 6 )
-

Edz に EGY"
" ×△
E H

"

( Rd Xe
、
D。 1 2 )

(to
I ( with TGM forな、、 the △ - modde sur

- )
.

and く た
. e , [We ] > is a G KZ - integral to obtain

a Local Solution of the G KZ - System .

I General ize from Not to Un
Det
-
-

For WE AN F 1 Hで (p )
、

the truncated H NF

Associated to U is defined by

V (t ) に 〈 E (い
,
[We ] 〉 ( E : こ ん

。 4)
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This V ( t ) defines an in homogeueous.PE - equation
LV ( t ) に g (t ) E ¢ (t )

Lem

_

In Our Five cases of Fano thee folds
, deg は ) = 1 .

• We www.alizevtoVS.e.glt?=-t.p
From the Construction of 2

,
in both Case I and I

,

tg has n o singular ities (ご obstruct :on to extent
s %と、

よ、 to a singular t.be ) at t = 0
. きば、

気で
い

い -
Then the limitofVctypo.tt = 0 is the ofsie d

APEyconstant.cee.ee たい。が いいがいヅ
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Ext ( V ,4 . Airy = うち に) ) で

Vit ) = にaiihwe 爾 、獮
で

n n
Xo X した = 1 ( ひ

、 ひ、w) Exe?
T

劇
、機 tfii、せい」

がご 長川がいいことぶき嗒
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Coefficient for k = 0 : S ( 2)
.

for k = 1 i - 7 + 4 S (2)

.hr
、 V (t ) = 5 (2) t ( -7 t 4 S ( 2 ) ) t t . . .

(m L (いい ) = -7 一〇し )

his V (t ) 二 方 ち (2) t ( - 1 十 台 S (い ) t t . . .
感 がい


