ELLIPTIC FACTORS IN JACOBIANS OF HYPERELLIPTIC
CURVES WITH CERTAIN AUTOMORPHISM GROUPS
ERRATA

JENNIFER PAULHUS

1. EXPLANATION OF ERROR

In [2], we computed the decompositions of Jacobian varieties of hyperelliptic
curves of genus up to 20 with certain automorphism groups. The technique used
to decompose these Jacobian varieties is correct, however it requires computing the
irreducible Q-characters of certain groups. At this point in the technique, we made
a small error which impacted the computations for a few groups. We erroneously
computed irreducible Q-characters by only determining the Galois conjugates of
each C-character and adding those together. This is not always correct, as the
Schur index must also be considered. As a side note, other papers by the author
using this technique are not impacted, as those papers study groups with characters
of Schur index one only.

Definition. Let G be a finite group and x an irreducible C-character of G. Let
Q(x) denote the finite extension of Q containing all the values of x on elements of
G. The Schur index of y over Q is the smallest degree of all field extensions
[S : Q(x)] where S varies over all fields such that Q(x) € S C C and so that x is
realizable in S.

As mentioned above, the Schur index impacts the irreducible Q-characters.

Proposition. [I, Exercise 70.30.2] Let {x1, ..., xr} be the irreducible C-characters
of a finite group G. Then 0 is an irreducible Q-character if and only if § = m(x;) -
(Xi + X7 + ---) where the {x7} are the distinct conjugates of x;, an irreducible
C-character of G.

Of the groups considered in [2], the following four have character(s) with Schur
index greater than one: SLy(3), SLa(5), Wa, and W3. All other groups in the paper
(and corresponding decomposition of Jacobians of curves with those automorphism
groups) are unaffected. Below we modify the results of [2] to account for the proper
computation of the irreducible Q-characters.

2. IRREDUCIBLE Q-CHARACTERS

For completeness, for each of the four groups impacted by this error (groups
having at least one character with Schur index over Q greater than one) we present
its table of irreducible Q-characters here.
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Conjugacy class order

Character 1 2 3 3 4 6 6
X1 1 1 1 1 1 1 1
X2 2 2 -1 -1 2 -1 -1
X3 4 -4 -2 =2 0 2 2
X4 4 —4 1 1 0o -1 -1
X5 3 3 0 0 -1 0 0

TABLE 1. Irreducible Q-characters for SLa(3). The red character
comes from an irreducible C-character of Schur index 2.

Conjugacy class order

Character 1 2 3 4 5 5 6 10 10
X1 1 1 1 1 1 1 1 1 1
Yo 8 -8 -4 0 -2 -2 4 2
X3 6 6 0 —2 1 1 0 1 1
X4 4 4 1 0 -1 -1 1 -1 -1
X5 8 -8 2 0 -2 -2 -2 2 2
X6 5 5 —1 1 0 0 -1 0 0
X7 12 —12 0 0 2 2 0 -2 =2

TABLE 2. Irreducible Q-characters for SLy(5). The red characters
comes from irreducible C-characters of Schur index 2.

Conjugacy class order

Character 1 2 2 2 3 4 4 4 4 6
X1 1 1 1 1 1 1 1 1 1 1
X2 1 1 1 1 1 -1 -1 -1 -1 1
X3 2 =2 2 =2 2 0 0 0 0 -2
X4 4 —4 4 -4 -2 0 0 0 O 2
X5 2 2 2 2 —1 0 0 0 0 -1
X6 3 3 -1 -1 0 1 1 -1 -1 0
X7 3 3 -1 -1 0 -1 -1 1 1 0
X8 6 —6 —2 2 0 0 0 0 0 0

TABLE 3. Irreducible Q-characters for Ws.
comes from an irreducible C-character of Schur index 2.

The red character
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Conjugacy class order

Character 1 2 3 4 4 6 8 8
X1 1 1 1 1 1 1 1 1
X2 1 1 1 1 -1 1 -1 -1
X3 2 2 -1 2 0 -1 0 0
X4 8 -8 —4 0 0 4 0 0
X5 3 3 0 -1 1 0o -1 -1
X6 3 3 0 -1 -1 0 1 1
X7 8 8 2 0 0 -2 0 0

TABLE 4. Irreducible Q-characters for W3. The red characters
comes from irreducible C-characters of Schur index 2.

3. CORRECTED RESULTS

In this section we correct the results from [2]. First, Theorem 1 in the paper
is not correct, as this curve has automorphism group SLo(3). The theorem should
state:

Theorem 1. The hyperelliptic curve of genus 4 with affine model
Xy = - 1)(z* +2v/-32% +1)

has a Jacobian variety that decomposes as E? x Ay for an elliptic curve E and a
dimension 2 variety As.

Next, Theorem 5 from the paper includes a table of results from our computa-
tions. The correct decompositions follow in Table 5 of this errata. The red entries
are those that have changed due to the Schur index. For three of the groups in the
table (A4 x Cy, S4 x Cy, and W), the groups may act in several different ways on
the space of all curves of a fixed genus with that automorphism group. As such, it
is now possible to find finer decompositions in some cases (or even slightly different
decompositions depending on the action) but we have kept here the decompositions
that were computed at the time the original paper was written. Also, we took this
opportunity to fix a typo on the g = 11 example with automorphism group Sy x Cs.

Finally, in section 5 of the original paper, we computed the Jacobian variety de-
composition for certain groups for arbitrarily large genus. However, these groups all
have character(s) with Schur index greater than 1. The corrections for this section
are below where, once more, modifications from the original paper are highlighted
in red.

5.1: The group SL3(3). Suppose X is a curve of genus g with automorphism
group SLa(3). Let d = |(g — 1)/6] be as above. The computation of xy depends
on the value of g modulo 6.
e Suppose g = 2 mod 6. Applying the monodromy information given in Table
5 of the original paper to Equation (3) of the original paper yields

Xv = 2Xuiv + (d+ 1)xa) — X@) — 2x3) — dX@)-
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Jacobian
Genus  Aut. group Dimension decomposition
3 54 X CQ 0 E‘3
4 SL(3) 0 E2 x Ay
5 Ay x Cy 1 E3 x A,
Wo 0 E3 x Ay
As x Cy 0 E3
6 GLs(3) 0 E? x E}
7 Ay x Cy 1 E, x B3 x E3
8 SL2(3) 1 A2 x Ay
W 0 A2 x Ay
9 Ay x Cy 1 E3 x A3
Wo 0 E x Ay x A3,
As x Co 0 E} x E3
10 SL(3) 1 A2 x A,
11 Ay x Cy 2 Ay x A3
Sy x Cy 1 E? x E3 x A3
12 SL»(3) 1 Agy x A3,
W3 0 Agq x A2,
13 Ay x Oy 2 Ex Az x A3,
14 SL»(3) 2 A2 % Ag
GL2(3) 1 A3 x A2
SLy(5) 0 A3 x A3, x Ay
15 Ay x Cy 2 A3 x A3
Sy x Co 1 Ey x E3 x A3 | x A3,
As x Cy 0 El x B3 x A3
16 SLa(3) P A2 x Ag
17 Ay x Oy 3 Ex Ay, x A},
Ws 1 E x Ay x A},
18 SLy(3) 2 Ag x AZ,
GL2(3) 1 A3 x A3,
19 Ay x Cy 3 E x A3 x A3
20 SLa(3) 3 A2 x Ag
Wi 1 A2 x Ag
SLa(5) 0 AZ x Ay x A3,

TABLE 5. Corrected Jacobian variety decompositions. For each
genus g and automorphism group G, we list the dimension of the
moduli space of genus-g hyperelliptic curves with automorphism
group G, along with a decomposition of the Jacobian of these
curves. The notation is explained in Theorem 5 of the original

paper.
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Computing the inner product of each irreducible Q-character (see Table 1)
with vy gives Jx ~ Aygy1) X A%d.

Suppose g = 4 mod 6. Applying the monodromy information from Table 5
of the original paper, we find that

Xv = 2Xuiv + (d+ 1)X (1) — X@) — X6) — X©3) — dX(2)-

This gives Jx ~ Azgi1) X A§d+1'
Finally, suppose ¢ = 0 mod 6. Using Table 5 of the original paper, we
compute that

Xv = 2Xuiv + (d+ 1)X(1) = X(4) — 2X(6) — dX(2)-

This gives Jx ~ Asgq1),1 X A%(d+1),2‘

5.2: The group SLi(5). Computing the inner products of the irreducible Q-
characters (listed in earlier section) with xy (listed below for the four congruence
classes of g) produces decompositions of the form Ay1) x Aglj x A3, where
d, j, and k are determined by the congruence class of ¢ modulo 30, and where
d =|(g—1)/30] is the dimension of the family of curves with this automorphism

group.
paper.

Note that the values of j and k below are unchanged from the original

e Suppose g = 14 mod 30. Then the Hurwitz character is

Xv = 2Xuiv + (d+1)X (1) — X@) — X@3) — X5) — dX(2)5
and we have j =2d+ 1 and k = 3d + 1.
Suppose g = 20 mod 30. Then the Hurwitz character is

Xv = 2Xuriv + (d+ 1)x1) — X4) = X(3) — X(10) — dX(2)
and we have j =2d 4+ 1 and k = 3d + 2.
Suppose g = 24 mod 30. Then the Hurwitz character is

Xv = 2Xuiv + (d+1)X (1) — X@a) — X6) — X(5) — dX(2)5
and we have j = 2(d+ 1) and k = 3d + 2.
Finally, suppose g = 0 mod 30. Then the Hurwitz character is

Xv = 2Xtriv + (d+ 1)X (1) — X(4) — X(6) — X(10) — dX(2),
soj=2(d+1)and k=3(d+1).

5.3: The group W3. We compute the decomposition of the Jacobian in the two
cases as follows, where d = |(¢g — 1)/12]

e When g = 8 mod 12, the Hurwitz character is

Xv = 2Xtriv + (d+ 1)Xx(1) — X)) — X@3) — X©) — dX(2)

and Jx ~ Aygq1) < Ag(2d+1)'

e When g = 0 mod 12, the Hurwitz character is

Xv = 2Xtriv + (d+ 1)Xx(1) — X)) — X(6) — X©) — dX(2)

and Jp = Ayg1)1 X A1) -
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