


ComputingGalois images of Picard curves

.Setup
C-smooth projective curve of genus 3/4.

J - Jac() .

S = (bad primes]

T is simple & End (T) = E = R(FD) D>o

i : Ep-> Aut (5 [1]) = GSp (6 , Ife) .

Eg: C : y = x+ ac+bx+ C Picard curre .

Ant() <(3) : (x ,y) +-> (x , 333))
End (5) 2 # [33] =(3) = E .

l= 1 5 [1] = J [x .] * J [X2] into maximal isotropic subspaces

Iwase
·e= 7 where Ex = X Ft

1= 2 mode
-

↑Fe = IF Hermitionform:[23x[e]-
T(GE(e)) < (G2(3,(e)

if 1
= 1 mod3

=

Csp(6 , (fe)([333)-

GU(3 ,Fe) if I= 2
mod3

-

B3]E Sp(6 , (Fe)(kP,

<4) = 44
,

<9) = (dga)(4,4)

Em /E) E Nasplo , Ife) ([33])



Claim F(GERe)) < (Gate) itC-

(Wall 1963 , 2013) :Conjugacy
classes in symplectic groups.

Franceschi-Liebeck-Obrien 2024) :

Explicit centralizers
in finite classical groups.

in terms of factorization type of
characteristicpolynomial

erness-Gindai2016) : Classical groups, derangements and primes .

Def We say
I is surjective , if this

is an equality .
-

Otherwise
, we say

that I is a
non-maximal prime.

&: For a given carre
,Can we find all non-maximal primes?

&: Can we compute Fe(E) for
these primes ?



Main,

result
&

hm(C-Goodman)
I an efficient algorithm , guaranteed to terminate,
which takes

Input : the curve C

output a finite set of primes containing all
-

:

non-maximal primes.
-
Remarks (to say)
-

1 . Input really only need the set of bad primes,

and -polynomials at primes upto a
bound.

2 . outFirstwe produceabig
set

thaticesee

primes dividing

Lwe computeI
-

by sampling more (-polys ·

variousensThen
,

we
weed out extraneous primes

3. efficient ca sec per curve.C million Picard curvesiel jobs

Fast computation of Lupolys
4. eneck (Asif-Fite-Pentland's method for Picard

curves-
We use

#Wer92

wehaveaprobab listicmethodto
compesee

in the reducible case














