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Magma Scripts

The following are Magma scripts used for calculations in the paper. They run well in Magma
v2.13 − 6. Here is a brief description of the scripts. They should be run in the order listed
below.

(1) lines: This script is designed to characterize implicitly the coefficients of the equa-
tions for the exceptional curves of the surface w2 = z3 + x6 + y6. Its output is used
in the script CoeffEqs

(2) CoeffEqs: This script computes the coefficients of the exceptional curves of the
surface w2 = z3 + x6 + y6 using the output from the script lines.

(3) LinesCalculated: In this script we put together an array called “LINES” whose
entries are of the form [z, w], where z = Q(x, y) and w = C(x, y) and C2 = Q3 +x6 +
y6.

(4) Intersection This script calculates the 240× 240 matrix of intersections of the ex-
ceptional curves on the surface w2 = z3+x6+y6. It assumes the file LinesCalculated
has been loaded. The output is stored in the matrix IntersectionMatrix. It takes
a few seconds for this file to compile.

(5) GaloisAction This script computes the action of the Galois Group of the splitting
field of the 240 lines in the ‘generic’ case. The generic Galois Group has size 216 and
is generated by 〈σ, τ, φ1, φ2〉. See the paper for details.

(6) WE8: This script creates a 9-dimensional representation of W (E8) where we can embed
the matrices that generated the generic Galois action in the script GaloisAction.

(7) Cohomology This script computes the cohomology group H1(Gal(K/k),PicXK). The
parameter WhichField near the top of the script can be adjusted to specify whether
or not k contains 3

√
2 and/or ζ. The script generates the output files “DataFile” and

“CyclicSearchSpace” where the strategy of §3.3 has been applied and generators for
kerNL/k and im ∆ are given. See the paper for more details.

(8) WarmUpExample: These computations are useful for verifying the warm-up example
of the paper. The output is a Groebner Basis for the ideal I of the example.

(9) MainTheorem: This file contains some computations that help prove the Main The-
orem. The reader is advised to understand the proof well before plunging into this
file.
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9× 9 matrices

The following 9×9 matrices correspond to σ, τ, ιA and ιB, respectively, as explained in §6.

Mσ =

0BBBBBBBBBBBBBB@

1 0 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0 0

0 0 −1 −1 0 −1 −1 −1 2

0 0 0 −1 −1 −1 −1 −1 2

0 0 −1 0 −1 −1 −1 −1 2

0 0 0 0 0 0 −1 −1 1

0 0 0 0 0 −1 0 −1 1

0 0 0 0 0 −1 −1 0 1

0 0 −1 −1 −1 −2 −2 −2 4

1CCCCCCCCCCCCCCA
Mτ =

0BBBBBBBBBBBBBB@

1 0 0 0 0 0 0 0 0

0 −2 −1 −1 −1 −1 −1 −1 3

0 −1 0 −1 0 −1 −1 −1 2

0 −1 −1 0 0 −1 −1 −1 2

0 −1 0 0 −1 −1 −1 −1 2

0 −1 −1 −1 −1 −1 −1 −2 3

0 −1 −1 −1 −1 −1 −2 −1 3

0 −1 −1 −1 −1 −2 −1 −1 3

0 −3 −2 −2 −2 −3 −3 −3 0

1CCCCCCCCCCCCCCA

MιA =

0BBBBBBBBBBBBBB@

−2 −3 −2 −2 −2 −2 −2 −2 6

0 −2 −1 −1 −1 −1 −1 −1 3

−1 −2 −2 −2 −1 −2 −2 −2 5

−1 −2 −1 −1 0 −1 −1 −1 3

−1 −2 −2 −2 −1 −1 −1 −1 4

−1 −2 −1 −2 −1 −2 −1 −1 4

−1 −2 −1 −2 −1 −1 −2 −1 4

−1 −2 −1 −2 −1 −1 −1 −2 4

−3 −6 −4 −5 −3 −4 −4 −4 0

1CCCCCCCCCCCCCCA
MιB =

0BBBBBBBBBBBBBB@

−3 −2 −2 −2 −2 −2 −2 −2 6

−2 −3 −2 −2 −2 −2 −2 −2 6

−2 −2 −1 −1 −2 −1 −1 −1 4

−2 −2 −2 −2 −3 −2 −2 −2 6

−2 −2 −1 −1 −2 −2 −2 −2 5

−2 −2 −2 −1 −2 −2 −1 −2 5

−2 −2 −2 −1 −2 −2 −2 −1 5

−2 −2 −2 −1 −2 −1 −2 −2 5

−6 −6 −5 −4 −6 −5 −5 −5 0

1CCCCCCCCCCCCCCA
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