The mirror image is

1
0 0
0 1 0
hP4 = 1 101 101
0 1 0
0 0
1
W=M/G

Kahler class:

htt (W) = h*H (M) = 101
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G = < -
Y A-D)A-p) 1= pPDONL - pT)

Ry 1

— (1-T)(1—pT)(1—p2T)(1 — p3T) ' (1 — pT)100(1 — p27)100

Fundamental period:

ZA AT = Z k'wk

Lz = 0 has 4 solutions wq, w1, s, w;3: et =0, € #£0
Y Y, ? Y Y
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We can calculate N = ;j

instead, in terms of wq, @y, ws, w3

We can set p* =0

For the quartic, At =1
For the octic, ht! =2
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3
P2[3] : Z x5 — 3priT973 = 0
i=1

™ m = (my,mgo,m3), m; >0, mi+mg+mz=3
A T]
(1,1,1)
=1
. . &
(0,3,0)
(3,0,0)
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We get a pair of reflexive polyhedra:
A = Newton polyhedron

V = polyhedron over the fan of P?

M~ (A, V)

Conversely, the toric data constructs a family of manifolds containing M.

W~ (V,A)

A point in A is a monomial corresponding to M and a divisor of the toric

variety in which WV is a hypersurface.

Arizona Winter School 2004 Candelas 3/15 5 27:40



M a CY hypersurface in Py

P(z) = Z cmT T — coQ
mecA
m#(1,1,1,1,1)

1w T(Dm+1) I'(=yDg — Do + 1) 4D

w(c, D) =
D)= TR+ 2 [Ty + Dot 1)

Where D,, are the toric divisors of Py,

C’V—}_D — H Cznm‘I'Dm’ DO — E /Dm

meA m

and the sum is over v in the Mori cone of Py.
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Apply to the mirror quintic:

Do {11111 1)
D; | 1500 0 0
Dy | 105 0 0 0
D; | 1.0 05 0 0
Ds | 1000 5 0
D; \'1 000 0 5)
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The columns give relations between the divisors:

D:(DOaDTn)a OZ_Z/Dma 7:(7077m)7 ,YO:_Z/,)/WL
Dy = —-5D,
Dy = —5Ds
Dy = —5Dx
Di=Dy=...=Ds=H
Dy =—-bH
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5 5 5
P(x) = c1x] + coxy + ... + C5T2 — CoT1T2X3T4X5

Change of coordinates: ¢, 1/ 5yz~ — x;:

P(y) =yl +v5 + ...+ Y2 — 5Uy1y2ysyays

Co
where 59 =
(0162030405)1/5
1 C1CoC3C4C
or A\ = :12245:ck
(5¢)° €o

and k = (—=5,1,1,1,1,1) generates the Mori cone
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The v in the Mori cone are then v = nk, and
k-H=1, —vDy = —y(—5H) = 5n, so

I°(H +1 I'(5n+5H +1)
>3 wr

A H
@\ H) = I'(6H + 1) [5(n+ H+1)
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