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-Motivated by HMS
Morrison formulated a conjecture
about monodromy about max unipolar
boundary points of moduli of compact
CY manifolds



MAXIMAL UNI POTENT Bdry pts .
GENERAL Picture: y → M smooth, proper
family of alg. -mfds ofdim -

n
. Fiber yn.

The "nice" completion of M .

P e th-m p t of maxdepth, int. of
h
"-"ly)= k divisors .

V nbhd of p ,

VIVA M p



IT
, ( U ) free abelian , gen. H . . . -% .

Monodromy K.↳Tie AutoCHUY;21)
commuting# unipotent transformations

Ni = log Ti N = Fai Ni , ai > o ti
N nilpotent- monodromy wt filtrationTogether w/ limiting Hodge filtration
gives limiting MHS.



Morrison Cong. for Y Calabi-Yau n- fold .

I pent -m
,
cymaxuni potent (NH o)

(2) 'limiting MHS is HODGE-Tate
⇐> h" Cbniit ) =L"-"r CY)]

(3) Th (U) ④ Wenham, %nnIz
Since MHS is HODGE -TATE

www./n..hasrk1andW2wn-I=hasrk=h
" ' 'GI



HMS predicts deformations of complex Str.
( B - side) are mirror to LE to) deform.

of symplectic structure (A- side).

(B-side) i) Gauss - Manin connection
2) Flat lattice HMY; 2)
3) non-deg. flat pairing CR.

D
.]

4) Hodge filtration f-* satisfying
Griffiths transoasality
I (FP) CFP- i

5) limiting MHS at bdry points



A-side: X " compact symplectic.
Holo V. B . HMX; d) NIKI →H'kid

FLAT CONNECTION:
-

Dubrovin connection .

which
comes from Q . cohomology.



On HMX; E) there is formal Q.
ooh

.

<aob
,
c> = E ha , b.a} off&

Here b
.. .. ..brbasis for HIX's2)

go : HEX: →Q ist , bi>

for f-Epi bi we set off gift



Ex
. X-- fpn Qeoh

. QHIX) =QH8¥n=q
Properties Ci) aob = boa , Cii) Gobi>Ha, boe>
Ciii) (Ceob)oc = a o (boe )
Civ) divisor eqn : La, p, b)q=L9b7q Plf

)

Hpe #4×0,2)

A/¥tp
'

P



Fort c- HIKE) set caoab, c> =§sa,be>pest'Twill converge on U wh.ee Lap> ←off effectivelog(fit- Ti
DU BROWN CONNECTION

ND -d -¥ Edf÷ . pig
flat for any z e Ext .



Flat extension to .

HMX: d) xH CX; G)x = F

H e) ×e*

'

There. is a flat non-degenerate pairing
on F

.

< a, bye Kui = Fatih , bki-ZDI
.

D
.



Flat LATTICE
.

(IRHANEEKatzarkor-koytseahfed.tl-
TCH = Sode-ttz- lat ; Mnf Cn - it !
F IV) = II f. ( Hailu) di Chern roots.

Kha → HMX;
V 1-> (2xTnk fytxlulznidekchfv)

Embeds KANTOR as a lattice wi HMX;



Any flat section of F is asymptotic
to ETZ a for some -a e H'* (X: Q) .

Identifies flat sections w/ HMX: CD.
& hence embeds K for as a lattice
of flat sections

.

Prop IIri Tani) .
.

Under this embedding the

pairing ON FLAT sections pulls
back TO ID. onKCX)



At this point on the A -side we

have a hot
.
V .B

.
over HEX; G) x

a flat connection with non-deg. pairing
and a flat lattice identified with KAD

.on which the pairing is non-degenerate .
No Hodge structure . In some sense
the extra factor of replaces the HS.

as explained by both Irritant and
katzarkov-kontsev.ch. - Panter

.



Monodromy is an action of H' (x;1)
The induced action on KCX) sends
3 C- HUX'D) to ④L*z .

Dividing out gives a holy . B. with flat connection
flat lattice and non - degenerate pairing
over fthkicyzaiyyx.az) x ④*

Monodromy assoc. with Lai 3 is ④ [I



MORRISON - TYPE Conjecture holds
for A-SIDE & K - theory : the monodromy
consists of rk H'IN ammutuig unepotent
transformations

.

The assoc. wt filtration is :
Wzhhklxl = I ae KH l child⇒ for is n- tf
uknlwzmlklxl ) ¥ 2.
Wen-Yahn, I Kai HYX;I)
and monodromy is H'kik)④ww÷

,

→ YwIn



H MS
We have similar types of structure
on A-side & B- side. It is time to

introduce the mirror isomorphism .

In general , it is conjectural .
There

is one class of examples where there
are theorems: Tonic varieties assoc.

with reflexive polytopes & hypersurfaces
in them

.
This relies on Giantal 's work



TORKFANO-s.lv lattice ; {c N④R reflex . poly. lytope

Xg assoc. toric variety (automatically FANo)
what is itsmirror? Landau- Ginzburg model
EXAMPLE:
-

Ah ; E' = con vet hull he, . . , m - e.- -- -en}
Wg :

"
→ a

Ch , - . . .Tn) i
→ It - - - tht 8-

I. fi



The L- G model consists of
"'

HYE ;e*)
with fibers Yg are isomorphic to M④
[ M dual lattice to N ]
And W :(q*)htk→ ¢
W = Z

,
t - - - t Zntk

.

For each qettyxs; we denote by
Wq the restriction Wfy

Wg : Yg → e .

8



fqz = Re(Woolf) : Yg → IR

Hn ( Yg , fqzsso; 2) -- Run Cqgz)

µ
vomiting gas..

Rnlqz) dual lattice to Ring it)
Intersection pairing is Run Iq,a④ Run Iq,#→Z



ThatIrian) Mirror E between
Flat Debruin connection for XE
and the flat V. bundle Rn④0y×e*
on L- G mirror . This isomorphism sends

the lattice KCXg) to
'

RRE H'tf,tank974.
Compatible with monodromy action,
the lattices and the pining.



CY hypersurfaces-:

Y c Xg anti- canonical hypersurface .
Wg :yes e the L

- G mirror
.

of
Mirror ofY in compactification E of
Z =W'q Cl)

C Yg
'

,
a compactification

-

coming
from dual polytope EEMXOIR toSin N④IR .



We DEFINE

Ca) Kamb (Y ) c K(Y ) to be cmiege u¥dw
pullback by inclusion .

KHd→ NY)
✓ v

(b) Hmm's (Z ) c Hn
- '(z ; 2 ) is I . D.

✓

to the subgroup of Hn- i tf k)
generated by the V . C . for E¥N④



Thmttntani Let Uc HYE ; e)
be a domain near T-- o on which
the Q product converges . Suppose
Mi HWI, Q) → AYY ; Q) is an E.
Then there is a mirror isomorphism
from U↳Ayy;D ← Mpolytt ) .

This mirror isomorphism sends the bundle
HMY 's KU Kai H'ly;#g)→ Hai HYYR)



to the bundle of
of relative in-n ooh. of the fibersv

of 3 → ME sending the Dutroux
connection to the Gauss - Manin coom .

andthe flat lattice Kamb ly) to relative

Hennes ( vz ) and preserves the pairings
and monodromy



-

K (Xd - kami.H) c KH)

1M¥or
Riaz>→ III.tis a#' ti;D

Isomorphisms preserving pairings,flat Conn.
& monodromy .



Under our assumption there are
No non-polynomial deformations of Z

Kamba) a KH) & Hmres (E) cH"ER)
are of finite index (the same index)

Core . In this case the monodromy
of Hn-'LE;21 about thehint bdry point
corresponding to the large radiusleniit of Y satisfies Q -versionof
MORRISON's conjecture .



Furthermore
, under these hypotheses

for CY 3-folds MORRISON's Conj .
over 2 holds⇒ the isomorphism
extends to KY) Es Hh-YE ;D

.



Adderley : There is a Hodge filtration
oh H"H) defined by FE

,I,,mflY; E)
The monodromy wt filtration in
Wak = ⑦ H"LY : e)

2 I 3 2 ( h- I - k )

Those filtration, agree with those
of the hinting MHS for the family
§ at the corresponding bdry Pt .


