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@ GK curve and generalizations

@ subcovers of the first generalized GK curve

© their automorphism groups

@ subcovers of the second generalized GK curve

© their automorphism groups

@ a characterization of the GK curve
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Algebraic curves over finite fields

o X C PG(r,Fy)

projective, absolutely irreducible, non-singular algebraic curve

fA(x,...,x)=0
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Algebraic curves over finite fields

o X C PG(r,Fy)

projective, absolutely irreducible, non-singular algebraic curve

fA(x,...,x)=0

frfl(Xla"'axl’) :0

o fi,....frr1 €Fglx1,...,x] == X is defined over F,
e g =g(X): genus of X
o X(Fy) =X NPG(r,q) : Fg-rational points of X

Hasse-Weil bound:
g+1-2gy/q < [X(Fq)| < g+1+2g/q
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Maximal curves over finite fields

o Fg-maximal curve:  X(Fq) =g+ 1+2g,/9
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Maximal curves over finite fields

o Fg-maximal curve:  X(Fq) =g+ 1+2g,/9
e many applications, e.g. algebraic geometric (AG) codes
@ Example: Hermitian curve

Hg: yVatl — xvVa 4 x

° g(’H\/a) = q—T\/E, |H\/6(]Fq)| = q\/aJr 1 = Fg-maximal
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Maximal curves over finite fields

Fg-maximal curve:  X(Fq) =q+1+2g,/q9

many applications, e.g. algebraic geometric (AG) codes
@ Example: Hermitian curve

Mgt yVatl — xvVa 4 x

g(H\/ﬁ) = q—T\/E, |H\/E(]Fq)| =qy/9+1 = Fg-maximal

P= H\/E(Fq)
L={H 0L Lisa (y/q+1)-secant Fg-rational line}

— classical unital (P, )
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Maximal curves from subcovers

X C PG(r,Fq) with affine coordinates xi,...,x
q

Y C PG(s,F,) with affine coordinates y1,...,ys
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Maximal curves from subcovers

X C PG(r,Fq) with affine coordinates xi,...,x
q

Y C PG(s,F,) with affine coordinates y1,...,ys

Non-constant rational map:

_ Fi(xq,e,xr)
y1= G1(X1,...,%r)

p: X =), Fi,Gj € Fglx1,...,x/]

_ Fs(x1,e0%r)
Ys = Gs(X17-~-7Xr)

Y is a subcover of X, ) is covered by X
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Maximal curves from subcovers

X C PG(r,Fq) with affine coordinates xi,...,x
q

Y C PG(s,F,) with affine coordinates y1,...,ys

Non-constant rational map:

_ Fi(xq,e,xr)
M= Gl

901X—>y, Fianqu[Xlw"?Xr]
Fs(X17~~~7Xr)

Ys = Gs(X17-~-7Xr)

Y is a subcover of X, ) is covered by X

Theorem
if X is Fg-maximal and Y is an F4-subcover of X = ) is F4-maximal J
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Maximal curves from Galois subcovers
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Maximal curves from Galois subcovers

@ p: X — ) birational : rational and invertible, with rational inverse
o Aut(X)={p: X — X birational} : automorphism group

o Autp (X)={p: X — X birat. and over Fy} : Fg-aut. group

o G < Aut(X) subgroup, X /G = {orbits of G on X'} is a curve

quotient curve, Galois subcover of X
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Maximal curves from Galois subcovers

@ : X — Y birational : rational and invertible, with rational inverse

Aut(X) = {p: X — X birational} : automorphism group

Autp, (X) = {¢: X = X birat. and over F4} : Fg-aut. group

G < Aut(X) subgroup, X /G = {orbits of G on X'} is a curve

quotient curve, Galois subcover of X

Theorem
X Fg-maximal + G < Autp (X)) = &/G Fg-maximal J

maximal curve X' with Autp (&) rich = many maximal curves X'/G

Example:

F4-max. Hermitian curve H\/a,
— ~
Aut(H, jq) = Autg,(H 4) = PGU(3, /q)
generalized GK curves and automorphisms 1 September 2022 6/20



GK curve

Giulietti-Korchmaros 2009:

glc'{zm:yqz_y g +1

e GK is qu—maximal

e for any g > 2, GK is not covered by H s
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GK curve

Giulietti-Korchmaros 2009:

Gk : 2" =yT —y ¢ +1
' g+l _ ,q +1
y = X7+ X q

e GK is qu—maximal
e for any g > 2, GK is not covered by H s

e PGU(3,q) < Aut(GK)
PGU(3,q) actson x,y ason Hg:y9tt=x9+x
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GK curve

Giulietti-Korchmaros 2009:

Qlc'{zm:yqz_y g +1

yq+1 =x9 4+ x g+1
e GK is qu—maximal

e for any g > 2, GK is not covered by H s

PGU(3, q) < Aut(GK)
PGU(3,q) actson x,y ason Hg:y9tt=x9+x

Cm < Aut(GK), (x,y,2) = (x,y,Az), \™ =1
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N
GK curve

Giulietti-Korchmaros 2009:

2
GKC : Zm:yq -y m:q3+1

e GK is qu—maximal
e for any g > 2, GK is not covered by H s

e PGU(3,q) < Aut(GK)
PGU(3,q) actson x,y ason Hg:y9tt=x9+x

o Cp <Aut(GK), (x,y,z)—(x,y,Az), A" =1
o Aut(GK) = PGU(3,q) - Cm, contains PGU(3,q) X Cp/ged(3,m)
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-
first generalized GK curve: GGS

Garcia-Glneri-Stichtenoth 2010:

m_ g _ ny1q
ggs,,;{z yt oy m:q+1, n>3 odd

e GGS, is qun—maximal
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-
first generalized GK curve: GGS

Garcia-Glneri-Stichtenoth 2010:

z’":yq2—y q"+1
Sh: = > 3 odd

e GGS, is qun—maximal

@ Duursma-Mak 2012, Giulietti-Montanucci-Z. 2016:

for n > 5 and any q, GGS,, is not Galois covered by Hgn
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-
first generalized GK curve: GGS

Garcia-Glneri-Stichtenoth 2010:

2
GGS,, : ZM=y7 —y m:qn+1

e GGS, is qun—maximal

@ Duursma-Mak 2012, Giulietti-Montanucci-Z. 2016:

for n > 5 and any q, GGS,, is not Galois covered by Hgn

@ Giineri-Ozdemir-Stichtenoth 2013, Guralnick-Malmskog-Pries 2012: Aut(ggS,,)
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-
first generalized GK curve: GGS

Garcia-Glneri-Stichtenoth 2010:

m_ g _ ny1q
ggs,,;{z yt oy m:q+1, n>3 odd

yIth = x9 4+ x g+
e GGS, is qun—maximal

@ Duursma-Mak 2012, Giulietti-Montanucci-Z. 2016:

for n > 5 and any q, GGS,, is not Galois covered by Hgn

@ Giineri-Ozdemir-Stichtenoth 2013, Guralnick-Malmskog-Pries 2012: Aut(ggS,,)

for n>5: Aut(GGS,) = PGU(3,q)p,. - Cm = Sgz ¥ Cq2_1)m fixes Peo
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-
first generalized GK curve: GGS

Garcia-Glneri-Stichtenoth 2010:

m_ g _ ny1q
ggs,,;{z yt oy m:q+1, n>3 odd

yIth = x9 4+ x g+
e GGS, is qun—maximal

@ Duursma-Mak 2012, Giulietti-Montanucci-Z. 2016:
for n > 5 and any q, GGS,, is not Galois covered by Hgn
@ Giineri-Ozdemir-Stichtenoth 2013, Guralnick-Malmskog-Pries 2012: Aut(ggS,,)
for n>5: Aut(GGS,) = PGU(3,q)p,. - Cm = Sgz ¥ Cq2_1)m fixes Peo
PGU(3,q)p., =S3xCpo1 ={(x,y,2) = (a7 x + ab%y + ¢, ay + b, z)
a,b,ceFp,a#0,c74c=bit}

— m __
Cn={(x,y,2) = (x,y,Az) | A" =1}
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|
Subcovers Y, s of the GGS curve

n>3o0dd, m= %, s divisor of m

Tafazolian, Teherdn-Herrera, Torres (2016):

Zm/s = yq2 -y
yn,s : {

Yyt = x9 4 x
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|
Subcovers Y, s of the GGS curve

n>3o0dd, m= %, s divisor of m

Tafazolian, Teherdn-Herrera, Torres (2016):

Zm/s = yq2 -y
yn,s : {

Yyt = x9 4 x

es=1— V,1=6GS, s=m — Vpm=Hq
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.
Subcovers Y, s of the GGS curve

n>3o0dd, m= %, s divisor of m

Tafazolian, Teherdn-Herrera, Torres (2016):

Vs Zms =y —y

ns - yq.q_l:Xq_’_X
@s=1— Vo1 =06GS, s=m — Vpm="Hqg
°yn,s:gg8n/cv Cs:{(x,y,z)»—>(x,y,)\z) | AS:]'}

= Vn,s is [ gon-maximal
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.
Subcovers Y, s of the GGS curve

n>3o0dd, m= %, s divisor of m

Tafazolian, Teherdn-Herrera, Torres (2016):

Zms = Yo —y
yn,s : {

Yyt = x9 4 x

05:1—>3),,,1:QQS,, Szm%yn,m:

° yn,S:ggSn/C51 Cs:{(X,y,Z)H(X,y,AZ) | A= 1}

= Vn,s is [ gon-maximal

oif n=3 and s(s+1)<q = Y3 is not covered by Hgn

Technique: find a contradiction to

(Hgn ()| 2(Har) — 2
Ll AR | < 8 e 2
naor)] = VB S 2530 2
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|
Automorphism group of YV, s

Zm/s — P _
yn,s : { Y d

Yyt = x9 4 x

Problem
Determine Aut(Yn,s)

q"+1
g+1
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|
Automorphism group of YV, s

Vs : Zms=yT —y q"+1
n,s yq+1 = x9 4+ x q_|_]_

Problem
Determine Aut(Y s) J

For s = 1: prove that Aut(GGS,) fixes the unique point at infinity Ps
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|
Automorphism group of Vs

Vs : Zms=yT —y q"+1
n,s yq+1 = x9 4+ x q_|_]_

Problem
Determine Aut(Y s) J

For s = 1: prove that Aut(GGS,) fixes the unique point at infinity Ps

@ Giineri-Ozdemir-Stichtenoth:
o determine the Weierstrass semigroup H(Ps) = ( ¢°, gqm, (g +1)m)
o show H(Q) # H(Px) for all Q € GGS,(F 4n)

@ Malmskog-Guralnick-Pries:
e structural results on groups with TI p-subgroups

_ q'+1
° usethatm—m >> q
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|
Automorphism group of YV, s

Ve - zms =y T —y q"+1
n,s yq+1 = x9 + x q_|_]_

Theorem (Montanucci-Tizziotti-Z.)

o If 3f{n or ¢ % = Aut(Vns) = Sgs X Cgo_q)m fixes P

e If 3 | n and % ‘ % - yn,s = gIC/ququ and

m/s

Aut(Vns) = (PGU(3,q), Cyys) . of order (¢* +1)q°(q> — 1) 2

S
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|
Automorphism group of Vs

Ve - zms =y T —y q"+1
n,s yq+1 = x9 + x q_|_]_

Theorem (Montanucci-Tizziotti-Z.)

o If 3f{n or ¢ % = Aut(Vns) = Sgs X Cgo_q)m fixes P

o If 3 | n and % | % — yn,s = gIC/Cq2*q+1 and

m/s

Aut(Vns) = (PGU(3,q), Cyys) . of order (¢* +1)q°(q> — 1) 2

S

Notice: if 3| n = Fgan = Fgea with d odd

— the Iqu—maximaI curve GK is also qun-maximal
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|
Automorphism group of YV, : steps

Vs : zmls=yT —y _q"+1
n,s - yq+1:Xq—|—X q+]_
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|
Automorphism group of YV, : steps

Vs : zmls=yT —y _q"+1
n,s - yq+1:Xq—|—X q+]_

O:={P=(ab,0) | abecFp, bt =a9 1 a}
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-
Automorphism group of )V, : steps

Vs : Zms =y T —y _q"+1
n,s - yq+1:Xq—|—X q_|_1

O:={P=(ab,0) | abecFp, bt =a9 1 a}

e Prove: Aut(Vis)p, = Sgz X Cgz-1)m
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-
Automorphism group of )V, : steps

Vs : zmls=yT —y _q"+1
n,s - yq+1:Xq—|—X q+]_

O:={P=(a,h,0) | a,b€Fp, b7 =a%+a}
e Prove: Aut(Vis)p, = Sgz X Cgz-1)m

e Prove: Aut(Yns) actson OU{Py} = {fixed points of Cp, s}
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-
Automorphism group of )V, : steps

Vs : Zms =y —y _q"+1
n,s - yq+1:Xq+X q+]_
O:={P=(a,h,0) | a,b€Fp, b7 =a%+a}
e Prove: Aut(Vis)p, = Sgz X Cgz-1)m

e Prove: Aut(Yns) actson OU{Py} = {fixed points of Cp, s}
= Aut(Vns)/Crys < Aut(Vns/Crys) = Aut(Hg) = PGU(3,q)
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-
Automorphism group of )V, : steps

¥ :{z’”/szqu—y _q"+1
s Y9+l = x9 4 x g+1
O:={P=(a,h,0) | a,b€Fp, b7 =a%+a}
e Prove: Aut(Vis)p, = Sgz X C(qz,l)%
e Prove: Aut(Yns) actson OU{Py} = {fixed points of Cp, s}
= Aut(Vns)/Crys < Aut(Vns/Crys) = Aut(Hg) = PGU(3,q)

— either %&”5) = Aut(Vns)p., or %32”’5 ~ PGU(3,q)
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-
Automorphism group of )V, : steps

¥ :{z’”/szqu—y _q"+1
s Y9+l = x9 4 x g+1
O:={P=(a,h,0) | a,b€Fp, b7 =a%+a}
e Prove: Aut(Vis)p, = Sgz X C(qz,l)%
e Prove: Aut(Yns) actson OU{Py} = {fixed points of Cp, s}
= Aut(Vns)/Crys < Aut(Vns/Crys) = Aut(Hg) = PGU(3,q)

— either %&”5) = Aut(Vns)p., or %32”’5 ~ PGU(3,q)

. AU ns ~ g>+1
e Prove: o =PGUB,q) < 3|nand T[T T
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Automorphism group of Y, : some tools
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Automorphism group of Y, : some tools

To prove that Aut(Vss)p,, = Sg3 % Cgo_1ym
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Automorphism group of Y, : some tools

To prove that Aut(Vss)p,, = Sg3 % Cgo_1ym

o Aut(Vns)p,, =S = C, S:pSylow, C: cyclic
o Hurwitz genus formula for ~ Vps — Vns/Eq, Vs — Vns/Sg
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Automorphism group of V, s : some tools

To prove that Aut(Vss)p,, = Sg3 % Cgo_1ym

o Aut(Vns)p,, =S = C, S:pSylow, C: cyclic
o Hurwitz genus formula for ~ Vps — Vns/Eq, Vs — Vns/Sg

To prove that Aut(Y,s) actson A:=OU{P}
e ™ > g3 : show explicitly H(P) # H(Q) for Pc Aand Q ¢ A
o 7 < g3 use the structure of

o short orbits of Aut(Y,) when |Aut(V,)| > 84(g — 1)
o curves X when |[Aut(X)| > 8g3
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Automorphism group of V, s : some tools

To prove that Aut(Vss)p,, = Sg3 % Cgo_1ym
o Aut(Vns)p, =S xC, S: p-Sylow, C: cyclic

o Hurwitz genus formula for ~ Vps — Vns/Eq, Vs — Vns/Sg

To prove that Aut(V,s) actson A:=OU{Py}
o T > g3 : show explicitly H(P) # H(Q) for P€ Aand Q ¢ A
o 7 < g3 use the structure of

o short orbits of Aut(Y, ) when [Aut(V,s)| > 84(g — 1)
o curves X when |[Aut(X)| > 8g3

To find when Aut(YVns)/Cm/s = PGU(3,q) = (PGU(3,q)p,., 7)

1 September 2022 13 /20

Giovanni Zini (Unimore) generalized GK curves and automorphisms



Automorphism group of V, s : some tools

To prove that Aut(Vss)p,, = Sg3 % Cgo_1ym
o Aut(Vns)p, =S xC, S: p-Sylow, C: cyclic
o Hurwitz genus formula for ~ Vps — Vns/Eq, Vs — Vns/Sg
To prove that Aut(V,s) actson A:=OU{Py}
o ™ > q*: show explicitly H(P) # H(Q) for P € Aand Q ¢ A
o 7 < g3 use the structure of
o short orbits of Aut(Y,s) when |[Aut(V,s)| > 84(g — 1)

o curves X when |[Aut(X)| > 8g3
To find when Aut(Vns)/Cuys = PGU(3,q) = (PGU(3,q)p.., 7)

o lift of 7 + fundamental equation —  element of H(P)

- H(POO) is known (Tafazolian, Teherdn-Herrera, Torres)

Giovanni Zini (Unimore) generalized GK curves and automorphisms 1 September 2022 13 /20



|
Subcovers X, p, s of the GGS curve

n > 3 odd, m:%, s|m, qg=p? §=p° with b|a, c91=-1

Tafazolian, Teherdn-Herrera, Torres (2016):

2
Xabns: Zm/s:yq -y
a,b,n,s qu+1:X+X¢7+...+X‘7/¢7
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|
Subcovers X, p, s of the GGS curve

n > 3 odd, m:%, s|m, g=pd G = p? with b| a, c91=-1

Tafazolian, Teheran-Herrera, Torres (2016):

2
Xabns: Zm/s:yq -y
a,b,n,s qu+1:X+X¢7+...+X‘7/¢7

® X, pns is Fgn-covered by GGS, = X, pns is Fgan-maximal
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|
Subcovers X, p, s of the GGS curve

n > 3 odd, m:%, s|m, g=pd G = p? with b| a, c91=-1

Tafazolian, Teheran-Herrera, Torres (2016):

2
Xabns: Zm/s:yq -y
a,b,n,s qu+1:X+X¢7+...+X‘7/¢7

© X,pnsis ]qun—covered by GGS, = X, pnsis qun—maximal
e if a>2b+1, then X, 371 is not covered by H s

e if b < a, then &, p 51 is not Galois covered by Hgn
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|
Subcovers X, p, s of the GGS curve

n > 3 odd, m:%, s|m, g=pd G = p? with b| a, c91=-1

Tafazolian, Teheran-Herrera, Torres (2016):

2
Xabns: Zm/s:yq -y
a,b,n,s qu+1:X+X¢7+...+X‘7/¢7

Xabns is ]qun—covered by GGS, = X, pnsis qun—maximal
e if a>2b+1, then X, 371 is not covered by H s

e if b < a, then &, p 51 is not Galois covered by Hgn

Aut()(a,bm,s) ?
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Automorphism group of X, p s

wm/s = 9 _y z’"/szyq2—y

Xabns : 5 G
Vq+1:uq_|_u e qu+1:X+Xq++Xq/q

yn,s :

® Xopns=Ins/Eq with Eg={(u,v,w) = (u+2,v,w) | a € Fg}
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Automorphism group of X, p s

V. wm/s = @ _y pe i z’"/szy"2—y
n,s - Vq+1 :uq+u a,b,n;s - qu+1 :X+X6++Xq/a

© X, pns=Vns/Eg with E5 = {(u, v,w)—= (u+2,v,w) | a € Fﬁ}

Cc

° Cpys = {(x,y,z) = (x,y,Az) | Am/s = 1} < Aut(Xspns)
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Automorphism group of X, p s

V. wm/s = @ _y pe i z’"/szy"2—y
n,s - Vq+1 :uq+u a,b,n;s - qu+1 :X+X6++Xq/a

© X, pns=Vns/Eg with E5 = {(u, v,w) — (u+ v, w) | a€ Fﬁ}

° Cpys = {(x,y,z) = (x,y,Az) | Am/s = 1} < Aut(Xspns)

o Normalizer: NAut()),,,s)(EE]) = <5q3 X C(Q+1)(5*1)7 Cm/s>
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Automorphism group of X, p s

V. wm/s = @ _y pe i z’"/szy"2—y
n,s - Vq+1 :uq+u a,b,n;s - qu+1 :X+Xé++xq/<7

© X, pns=Vns/Eg with E5 = {(u, v,w)—= (u+2,v,w) | a € Fﬁ}

o Cos = {(x,y,2) = (x,y,Az) | A/ =1} < Aut(Xapns)

o Normalizer: NAut()),,,s)(EE]) = <5q3 X C(Q+1)(5*1)7 Cm/s>

Theorem (Montanucci-Tizziotti-Z.)

S,
Aut(Xapns) = £ 1 Carn)g-1)z
g
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-
Second generalized GK curve: BM

Beelen-Montanucci 2018:

2
BM,, : Zm:y;"il_—xl m= q"+1 n> 3 odd
n yq—l-l:Xq—i-l_]_ g+1’ -
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Second generalized GK curve: BM

Beelen-Montanucci 2018:

2
BM,, : Zm:y;"il_—xl m= q"+1 n> 3 odd
n yq—l-l:Xq—i-l_]_ g+1’ -

e BM, is Fgan-maximal
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Second generalized GK curve: BM

Beelen-Montanucci 2018:

2
BM,, : Zm:y;"il_—xl m= q"+1 n> 3 odd
n yq—l-l:Xq—i-l_]_ g+1’ -

e BM, is Fgan-maximal

e for n =3, BM3 is (a different model of) the GK curve GK
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-
Second generalized GK curve: BM

Beelen-Montanucci 2018:

2
BM,, : Zm:y;"il_—xl m= q"+1 n> 3 odd
n yq—l-l:Xq—i-l_]_ g+1’ -

e BM, is Fgan-maximal
e for n =3, BM3 is (a different model of) the GK curve GK
o g(BM,)=g(GGS,), but BM, ¥ GGS,, for n>5
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Second generalized GK curve: BM

Beelen-Montanucci 2018:

2
BM,, : Zm:y;"il_—xl m= q"+1 n> 3 odd
n yq—l-l:Xq—i-l_]_ g+1’ -

e BM, is Fgan-maximal

e for n =3, BM3 is (a different model of) the GK curve GK
e g(BM,) = g(GGS,), but BM, % GGS,, forn>5

e for g > 2 and any n > 3, BM, is not Galois covered by Hgn
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-
Second generalized GK curve: BM

Beelen-Montanucci 2018:

2
BM,, : Zm:y;"il_—xl m= q"+1 n> 3 odd
" yatl — xatl 1 g+1’ -

e BM, is Fgan-maximal

for n =3, BM3 is (a different model of) the GK curve GK
g(BM,) = g(GGS,), but BM, % GGS,, forn >5

e for g > 2 and any n > 3, BM, is not Galois covered by Hgn

forn>5:
Aut(BM,) = (PGU(3,q)¢, Cumys) = SL(2,9) % Cgrya
Aut(BM,) is the lift of the stabilizer PGU(3, q),
of a (q+1)-secant £ to F,: y9tt = x9t1 1
generalized GK curves and automorphisms 1 September 2022 1620



|
Subcovers JNJ,,’S of the BM curve
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|
Subcovers JNJ,,’S of the BM curve

Theorem (Montanucci-Tizziotti-Z.)

e If 3tn or %Tﬂ — Aut(Jns) = SL(2, q) x Clgr+1)/s

g+1
341 ~
o If 3|n and 7| % = Vns = glC/Cq2—/q+1 and

Aut(Y,s) = (PGU(3,q), Cpnys )+ Of order (¢ +1)g* (> - 1)2
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.
Subcovers JNJ,,’S of the BM curve

Theorem (Montanucci-Tizziotti-Z.)

e If 3tn or %T% — Aut(Jns) = SL(2, q) x Clgr+1)/s

o If 3|n and 2| % = Vns & GK/Cp_yy and

m/s

Aut(Y,s) = (PGU(3,q), Cpnys )+ Of order (¢ +1)g* (> - 1)2

In the first case:  g(Vns) = &(Vns) but Vns % Vns

= new F n-maximal curves not covered by Hgn
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Subcovers /'\N,’a,bm’s of the BM curve

n>3o0dd, m=%H s|m, q=p? §=p® b|a

q+1"
~ Zm/s — quzil—x - ~
. - 1 .
yn,s . x4 1 Xa,b,n,s = yn,s/Ed
yq+1 _ Xq+1 -1

where E; < Aut(J,) is the lift to Y, s with E5(z) = z
of an elementary abelian group of elations
fixing a point P € Fq(Fp2), Hq: yITt =xIt1 -1
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Subcovers /'\N,’a,bm’s of the BM curve

n>3o0dd, m=%H s|m, q=p? §=p® b|a

q+1"
~ Zm/s — quzil—x - ~
. - +1__ .
yn,s . x4 1 Xa,b,n,s = yn,s/Ed
yQ+1 — 9+l _ 1

where E; < Aut(J,) is the lift to Y, s with E5(z) = z
of an elementary abelian group of elations
fixing a point P € Fq(Fp2), Hq: yITt =xIt1 -1

Theorem (Montanucci-Tizziotti-Z.)

AUt(Xa,b,n,s) = NAut(j)nys)(EEI)/EEI = (Eq/Eé) ~ C(qul)((_l*l)%
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Subcovers /'\N,’a,bm’s of the BM curve

n > 3 odd, m:%, s|lm qg=p® G=p° b|a
2
~ zm/s: Xqi_x ~ ~
yn,s : {yq+1 _i;(irll__ll Xa,b,n,s = yn,s/Ed

where E; < Aut(J,) is the lift to Y, s with E5(z) = z
of an elementary abelian group of elations
fixing a point P € Fq(Fp2), Hq: yITt =xIt1 -1

Theorem (Montanucci-Tizziotti-Z.)

AUt(Xa,b,n,s) = NAut(j)nys)(EEI)/EEI = (Eq/Eﬁ) ~ C(qul)((_l*l)%

g(Xa,b,n,s) = g(Xa,b,n,s)v Xa,b,n,s %}é Xa,b,n,s
= new F n-maximal curves not covered by Hgn
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Conclusion

@ Subcovers Vis, Xabns, Vns: Xabns

of the first (GGS) and second (BM) generalized GK curve
@ their automorphism groups
@ new maximal curves not covered by the Hermitian curve

@ a characterization of the curves

gIC/Cs € { yn,57 Xa,b,n,s: j}ms, ')?a,b,n,s}

by PGU(3,q) < Aut(GK/C:)
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Thank you for your attention!
Guten Appetit!
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