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Parities of ranks

Let C be a curve over a number field.

The Parity Conjecture (PC)

( rk(Jac C) _ H Wv Jac C

Goal: Arithmetic analogue of PC Find an error term
(—1)kacO) — H)\ (Jac ) + w,=H, A, and [[H, =+1

Work in progress (Dokchitser, G., Morgan)
Assume #111 < co. The parity conjecture holds for all semistable* hyperelliptic curves.
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Nice hyperelliptic curves

B:{w?=f(x), 22 =g(x)}
Set up: K(X7 \/?7 \/E)

m K a number field, / \

m f(x), g(x) € K[x] with f(x)g(x)  Gr:w?=Ff(x) Cgp:y?=Ff(x)g(x) GCg:2°>=g(x)

separable. K(x, V) K(x,v/fe) K(x,/Z)
Assume #I11 < oo. P!
K(x)

Theorem (Dokchitser, G., Morgan)

rk(Jac Cg) = rk(Jac Gr) + rk(Jac Gg) + Z)‘V mod 2
v

where )\, is an explicit expression in the data attached to Cr, Cg, Cg, B over K,.
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Example: Elliptic curves

B:w?=2z*+az>+b
Let K = Q, f(x) = x>+ ax + b, g(x) = x. E' = JacB

m There's a 2-isogeny E — E’.

1 L2 2 1
m (Cassels) Assuming #I111 < oo, I 5y S A e ) I

BSD(E) = BSD(E')

P
0.oke) _ Rea(E) _ #E(Qs  #UI(E) Q(E) [l c(E)
Reg(E/) #EI(Q)gors #H-I(E) Q(E) ]._[p CP(E)
= rk(E) = rk(JacP') + rk(JacP!) + A + ZAP mod 2 J
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The Parity Conjecture

Work in progress (Dokchitser, G., Morgan)

Assume #111 < co. The parity conjecture holds for all semistable* hyperelliptic curves.

rk(Jac Cgy) + rk(Jac Gr) + rk(JacG,) = ZAV mod 2 (%)

Strategy
Reduce to PC for C : y? = h(x) with Gal(h) a 2-group = C = Cgz or C;7
m Find error term for (x) = PC holds for Jac Cg; iff it holds for Jac Cr x Jac Cg

ie., w(Jac Ce)w,(Jac Cr)wy(Jac Gg) = H, - (=1)* and T[], Hy = +1
m Find error term for ... = PC holds for Jac C;7 iff it holds for Jac Cr/K (/)

m Argue by induction on deg(h)

Thank you for your attention!
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