Periods

5 5
M:P:in—5wﬂxi20 in P4
i=1 i=1

is Calabi-Yau:

¢; = 0 < 3 a holomorphic (3,0) — form £

T, — 'y, a’® =1, E n; = 0 mod 5
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P—>P—|—chasv, :L‘V:Hx;”, Zvi:5, v#(1,1,1,1,1)

\%
(1,1,1,1,1) | 1

(4,1,0,0,0) | 20

(3,2,0,0,0) | 20

(3,1,1,0,0) | 30

(2,2,1,0,0) | 30

(2,1,1,1,0) | 20 interior to codim 1 faces of A
(5,0,0,0,0) | 5 vertices

vt —a' +&(x), P(x) = Plx+&) = P(x)+ £ Pi(x), I=(Pz))
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h%t =101

1
0 0
0 1 0
hP? = 1 101 101 1
0 1 0
0 0
1

Arizona Winter School 2004 Candelas 3/13 3 10:00



O 1 eijklmxid:cjda:kdwldxm eijklmxidwjd:ckdazl

T omi P(x) — 9P(x)/dz™

Canonical set of coordinates: / Q

T;
Example:
£y = —dY / rtdx?dx3dz?
U (2mi)3 OP /D5
CQXCgXC4
where
Ci = {lzi| = €}
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f —dY / rtdx? - - - dad oY / dxl - dx® B
° T (2mi)? P ~(2mi)B P
Ca2x---xCs Ci1X--xCs
=Y / dxl - dx® B
— — = =
(2mi) BT GO  EDIC T =)

1 drt - dad S~ (2T = Gm) 1
/ JEZ ;(5¢H$i)r b MAS (59)°

m—
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Ifo =\2

4 then Lfy =0 for £ =0* — 5AT[,_, (50 + ).

Periods can also be realized as

m
d°x *
r P1—|—%deg m

where I' = Cy x -+ x U5, C; a contour around {P; = 0}, m any monomial of
degree divisible by 5.

The zV, QxV where () = x1x9x31475 transform in a certain way under G.

1 — Q — Q? — Q3 are associated to the 4 solutions of L.

x¥ — QuY give 100 differential equations L, of degree 2.

1d1 Q

5d P P?
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It suffices to consider

s [1 Q Q @Q°
/dw{F’PQ’P?”P‘l}

= [av QxY
/d x{PQ, 73 }

Lo =000 —14cy) —5°M0 +ay)(0 +by)

and

These satisty

which is
2F1 (aV7 bV7 Cv, ¢_5)
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A% (Gv, by, Cy)
(4,1,0,0,0) | (2/5,3/5,1)
(3,2,0,0,0) | (1/5,4/5,1)
(3,1,1,0,0) | (1/5,3/5,4/5)
(2,2,1,0,0) | (1/5,2/5,3/5)
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We want to solve L@ = 0, we use the method of Frobenius

Z A )\n—l—e

Since

O = mA\™"

we get

(n+ €)* A, (e —5H (n+€)—5+9)An_1(e) =0

An(e) — 5(n T 6) Hi:1(5(n -+ 6) + 1 — 5)

['(5n+5e+1) (e +1)

Ap(€) = Pn+e+1) I'(be + 1)
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w and its first 3 derivatives solve the differential equation.

wo = fo
w1 = folog A+ fi
wo = folog® A+ 2f1 log A + fo
w3 = folog® A+ 3f1log” A + 3f2log A + f3
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Problem:
Consider P(z) =0, x € F), ¢ € Fp, p # 5.

Let v(A) = #{P(x) =0z € F)}, A = How does it vary with \?

(5¢)5

Write v = vy + v1p + vap? + v3p° + V4p4, 0<y;, <p-—1.

p
V:Z(l— pl :Z
ZEEF% m=0
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