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Legendre pencil  to was constructed over a finite extension of Q(t).
* In (Ahlgren, Ono, Penniston, 2002), certain Galois representations related to the K3

surfaces and abelian surfaces involved were shown to be 1somorphic. This suggested the

existence of an algebraic cycle realizing correspondence between  and

van Geemen and Top realized this algebraic cycle explicitly as the graph of the rational

map in the cartesian product.
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surfaces.
* The double coverings define correspondences between and ,and
and , generalizing the results of van Geemen and Top.
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For the six Weierstrass points of  and the
two ramification points of both double
COVeErS:



Conversely, for , the data determines
uniquely, and 1s equivalent to the unordered pair , Where
and



Jac(Cp) A= JaC(CO)
Pij = [PZ—I-PJ —2P6] EA[Q], with 1 <1< 5 <6

ere are 15 mequivalent Goepe
groups.

Proposition: For our 15 Goepel groups,

* One 1s such that (and )

 Six are such that (and )

 Eight are such that (and )
The 15 components of the Humbert surface  1n can be 1dentified

with the 15 Goepel groups.



The 1mage of two-torsion points label even eights on a Kummer surface. Taking
the double cover branched along these even eights gives us new K3 surfaces. We
then quotient by a Nikulin involution produced by translation by a 2-torsion point.
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W4+ X 4+ Y+ Z* 4+ 2DWXYZ — AW?Z* + X?Y?) — BW?X? + Y?*Z?) — C(W?Y? + X*Z*) =0

Theorem: Over , we have a similar quartic for 1f
and only 1f one of 15 relations hold.

The 15 components of  can be 1dentified with these relations.
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if and only 1f three non-adjacent nodes in the Kummer
plane are co-linear. (Birkenhake, Wilhelm, 2003). We can 1dentify the
co-linear points in the Kummer plane to the corresponding Goepel

group.




T11 +2’7'12 =0
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T11 +2T12 - (7'117'22—7'12) =0

A= Ao = Aa(1= )
Ar(1 = 23) = Aa(A1 = As)

{P14,P23,P56}
{P16,P23,P45}
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{P12,P35,P46}
{P13, P25, Pas }
{P157P26,P34}
{P15,P24,P36}

27’12 + Tog = 1

T11 + 27'12 =1

T11 + 2719 + Tog — (T11722 — 75) = 1
47'12 + 3(7’117’22 — Ti22) =1

47'12 + T99 +3(7’117’22 —7'122) =1

T11 +47’12 +3(7'117'22 —7’122) =1

T11 +4’7'12 + Too + 2(7’117’22 —Ti‘zz) =1
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A2 = Az) = Aa(1=As)
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A=Az = A (e — As)

Ao = Az = =A3(A1 = M)
A= Ao = A1 (A2 = \3)
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{P12, P34, P56 }
{P127P36,P45}
{p13, P24, P56 }
{p13, P26, P15 }
{P147P35,P26}
{p16, P24, P35}
{p14, P25, P36 }
{P167P25,P34}




X y? = z021(20 — 21) (20 — 22)(25 + 2p12122 + p327), with p1, p2 € Q

fibration on
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new K3 surfaces. Alternatively, we quotient by a Nikulin involution produced
by translation by 2-torsion section.
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such that Z 1s finite and surjective over each component of X. The double coverings
we constructed define correspondences between and ,and
and

 Using the tools developed in (Malmendier, Sung, 2019) and (Braeger, Malmendier, Sung,
2020), we aim to count the number of rational points on these K3 surfaces using character sums.

* The correspondences imply 1somorphisms between 4-dimensional Galois representations related
to the transcendental lattice of the K3 surface X (on the one hand) and the abelian surfaces
involved on the other.
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