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,
and coamoebae

- A mirror of a variety X is a symplectic monifold [
↑

Zi . e .
a manifold / nondegenerate 2-form WeM"()) whose

symplectic gromtry reflects the algebrare grometry of X .

- Rudimentary form : one-to-many correspondence between

subvarieties ECX and Lagrangians Lc ↑ equipped w/ a

local system E (i. e. dim L = EdimY
, Wh0 ,

E : T
,
(1) + ELnD).
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a manifold / nondegenerate 2-form WeM()) whose

symplectic gromtry reflects the algebrare grometry of X .

- Rudimentary form : one-to-many correspondence between

subvarieties ECX and Lagrangians Lc ↑ equipped w/ a

local system E (i. e. dim L = EdimY
, Wh0 ,

E : T
,
(1) + ELnD).

Ex X = (KY) " is self-mirror (symplectic via (DYIT *TY) .

z = CY Y C 3

↳ =T
E trivial

L = S
z

z : <z]
·

C 2 E(U) = z ,
where

W generator + ,
()
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- To z c (KY)"one associates the following .

· amorba A(z)CR"
,
its image

under (zi) (log(Zil)
· coamoba [(E)CT"

,
its image

under (Ei) + (Arg zi)
- Theme : interesting combinatorial approximations of A(z) and ((z)

.
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encoding coarse features .

of A(z) (Mikharkon'02)
- We may choose a

mirror

(L
,
E) of E so that ALL)

is E-close to Atrop for

any Ec0 (Hicks 15) .

(Brugelle-Itenberg-
Mikhalkin-Shaw
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- Fong-Ho-Konnaway-Vafa 'Os : for ZC(KY"a cove ,
((z)

retracts in good cares onto a bipartite graph ↑ for which

& arises as a spectral cove .

- Futaki-Urda'10
, Franco-Leer

Seong-Vafa' 16 : for Z= V(f)(/K *)"

a hyperswface , ((z) retracts in

good cares onto an (n-1)-dim'l

polyhedral complex whose

faces are the valisting
thimbles off .

f(x ,y ,
z) = 1 + x + y + z

+ yz



Mirror coamoebae for u : 2
- Homologica Ms : a Lagrangian LC * W) local system
definer a coherent sheaf E on X (ECX OpECoh(x)

.

- For z = V(f)c(KY)"a curve
,
let TCT be any minimal

bipartito graph w/ the same Newton polygon af
(i . e . primitive edges ofNf classes of zig-zag in H , (T4= ).



Mirror coamoebae for u : 2
- Homological Ms : a Lagrangian (c * W) local system
definer a coherent sheaf E on X (ECX OpECoh(x)

.

- For z = V(f)c(KY)"a curve
,
let TCT be any minimal

bipartito graph w/ the same Newton polygon af
(i . e . primitive edges ofNf classes of zig-zag in H , (T4= ).
- Treumann-W .

-Zaslow '18 : for
generic E ,

there is a

mirror (L ,
E) to E 5

. t
.

C(L) is E-close to M
.

Topologically L is the Goucherov-Kenyon conjugate
surface of T

,
hence edgo-weightings of T define

local systems on L . The mirror sheaf of L

W) such a local system is the spectral transform

of the Kaitlyn matrox KCZ
,N) of the edge-weighting

④5 K(z
,W)(i . e. cok($[z*, W*] --> K(z+,why TN) .
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Mirror coamoebae for > 2
- Let PCM be a bipartite graph in on u-manifold ,

and define π(X)CM by (1) smoothing on E-ubld of T
(2) pinching to a point in the middle of each edge .
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Mirror coamoebae for > 2
- Let PCM be a bipartite graph in on u-manifold ,

and define π(X)CM by (1) smoothing on E-ubld of T
(2) pinching to a point in the middle of each edge .
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- Let W
,
BCM be the union of the white and black

Irobow,and takefecol) positivonWuErodre
ene

It is a Lagrangian which retracts onto T and is

arymptotic to a Legendian submanifold ACTOM

( fiberwise boundary of T
*M)

.

·

· When n= 2
,
L(P) i the GK conjugate surface of T

(c .

f
. Shonde-Treumann-W

. -Zwlow)
,
π() are its zig-zag

paths ,
and 1 is the arrociated link

.



Mirror coamoebae for > 2
- Now assume n 2 and fox a convex lattice polytop- PCIR".
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Mirror coamoebae for > 2
- Now assume n 2 and fox a convex lattice polytop- PCIR".
-Writei : R" -> Th = RY/E" and choose a generic BtInt(P).
- Lot TpCTh be the graph with

To = Eπ(X) , π(8)3
,
T
, =E π((5 , 9)) Jaepnet
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Mirror coamoebae for > 2

Theorem (Kuo-W . ) Let FER(z *, ...,zl be gemorie w
Nowfor polytope P ,

and lot MCT" and L(P) < +*Th

be the bipartite graph and Lagrangian given by
the above constructions. Then (L(P)

, Ef) is mirror

to z = V(f)
,
where Ef is the local system induced

by weighting each edge of T by the coficient of the

corresponding monomial in f .

- In particular , the mirror ofE can be chosen to

have coamoeba d-close to ↑ for my 20. .
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