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Known surfaces with p; = 0 and K? =3

(Z)2)®2? x Z./4 irred 6-dim comp  [Keum88,MLP04]

Qs X Z/2 1-dim family [Bu66,Pet77,Inoue94]

ZLe X Lo family [BauerPign1l]

Ly X Lo family [BauerPignll]

H, =7/8 family [BauerPign1l]
Z]6 family [BauerPign1l]
7)]2 example [CartSteg09]

7]2 family [KeumLeePark10]

H, =7/2 family [ParkParkShin10]

{1} family [ParkParkShin09]



Theorem (-, Pignatelli)

Consider W = P! x P! x P! x P! C P'5.
B There exists a family of simply connected smooth surfaces
S =W nZ N Z, with a fixed point free action of Z/2 x Q.

B Their quotients form a 4-dimensional locus in M, 3 containing
the locus of the Burniat surfaces with K?> = 3.
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Theorem (-, Pignatelli)

Consider W = P! x P! x P! x P! C P'5.
B There exists a family of simply connected smooth surfaces
S =W nZ N Z, with a fixed point free action of Z/2 x Q.
B Their quotients form a 4-dimensional locus in M, 3 containing
the locus of the Burniat surfaces with K? = 3.

o

@ In parallel work, Bauer and Catanese have produced a 4-dim
locus of 91y 3 containg the Burniat surfaces whose closure is an
irreducible component.

@ We know that their locus and ours intersect in a subset of dim
4 but we don't know if the two loci coincide.
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The general idea

o W =P xP!xPxPCP?

o S=Wnznz Y=WnZz,

o K2 =48 and x(0z) = 16 (q(5) = 0)

0 G=Z/2x Qs X = Xops C PO

o leto=(1,-1)€Z/2x Qsand V=Y/o.

e V has 8 singular points of type (1,1, 1)

o Let T=S5/0. Then H= G/o = (Z/2)? acts freely on T and
R(T, Kt) needs 8 new generators of degree 2.

e V C P(17,28) anticanonically embedded.

e Setting up the action of (Z/2)® on X is easier.

@ To get V, use parallel unprojection on X.
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Unprojecting X C P7

o Let X35, C P7 be given by
Xo0Xo1 = X10X11 = X20X21 = X30X31-

@ X contains 16 divisors given by
Xoi = X1j = Xok = X3y = 0.
o Consider {(/,J, k,I) |i+j+k+Ieven}. Get 8 rational functions, e.g:
X11X20X30 ~ X01X20X30  Xp1X11X30  X01X11X20
Yoo11 <7 Poo11 = = = = .
Xo0 X10 X21 X31
o Identify these with the weight 2 variables of (18, 28).

o Get equations for V C P(18,28):

Xo0X01 = X10X11 = X20X21 = X30X31

Y0011X00 = X11X20X30, Y0011X10 = X01X20X30, €tC.
X01X11X30 X01X11X21 2 2 etc

X21 X30 01X11 Y

Yoo11Yooo0 =



(Z/2)3-action on X and V

e X3,5 C P s given by
X00Xp1 = X10X11 = X20X21 = X30X31.
X11X20X30  X0p1X20X30

® Yoo11 = = =
Xo00 X10




3_action on )A< and V

(Z/2

N—

e X3,5 C P s given by
X00Xp1 = X10X11 = X20X21 = X30X31.
X11X20X30  X0p1X20X30

® Yoo11 = = =
Xo00 X10

Qa1 Xpo <7 Xo1 X10 €7 X11 Yabed <7 Ya'bcd

Q2 Xpo < Xo1 X20 <7 X21  Yabed <7 Ya'bc'd

a3 Xpo < Xo1 X30 <7 X31  Yabed <7 Ya'bed’

Bi Xio = —Xio Xi1 = —Xi1  Yabed — —Yabed
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(Z/2)3-action on X and V

e X3,5 C P s given by
X00Xp1 = X10X11 = X20X21 = X30X31.
X11X20X30  X0p1X20X30

® Yoo11 = = =
Xo00 X10

o H=(afs,axfs, asp) = (Z/2)° = H(Opy(1)) = Reg(H).
o Then V =V N (xp0+x1=0), T=Vn(g=0) where
q = voSo + 151 + 125 + V383 + va)_(—1)"Yabed,

2 2
. X + X:
with s; = % and v, vy, 10,13 € C.
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Lifting to W

o W =P xP!xP! xPL Let
(u1,v1), ..., (us, v4) be coordinates.

o Vis the quotient of W by the
involution s =(+,-),(+,—).(+—),(+,—).

° <O713~2, o33, 0735~1> =7/2x Qg (1f2)’=(2f3)’=(azfpr)?=5s.
Zli ViloUzlg + UiV V3Vy = 0

Zy: > 1//-1( 2Hv2+v2Hu) 2V4(U1U§U§U§—V12V22“3“£+ ):O
1<i<4 J#i J#i

e S=Wn2ZnN2Zissmooth and G = Z/2 x Qg acts freely.
@ Hence, S is of general type, K? = 3, pe =0, m =7Z/2 % Q.

@ The construction depends on 5 parameters.



The bicanonical map of S

2 2
Xip + Xii

2

@ H0(2K5) = <507517S2753>1 Si =



The bicanonical map of S

2 2
Xip + Xii
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o H={IIL,a?8" | X(ar+ b) even}

o I~ H/H(Z/2)>
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The bicanonical map of S

2 2
Xip + Xii

2
o H= {H?Zl a?"ﬁf” | > (ai + by) even}

o M= H/H=(Z/2)>

@ H0(2K5) = <507517S2753>1 Si =

° T/ITI = S/I = Y3 C P® given by
81/2(51 — 50)(52 — 50)(53 — S()) — 50(7/05() + 1151 + VoS + 1/353)2 =0.

@ S is a bidouble cover of ¥5.



S as a bidouble cover of 33

8V§(51 — So)(52 — 50)(53 — 50) — So(i/oso + 1151 + s + V3S§)2 =0
L
@ 23 has 3 nodes:
n = (s—so = s3—s = L =0);
n, = (s1—sp = s3—sp = L =0);
ny = (s1—sp = $,—sp = L =0).




S as a bidouble cover of 33

8V§(51 — So)(52 — So)(53 — 50) — So(i/oso —+ V151 + US> + V3S§)2 =0
L
@ 23 has 3 nodes:
m = (s—sp = s3—s0 = L =0);
n, = (s1—sp = s3—sp = L =0);
ny = (s1—sp = $,—sp = L =0).
) (50+Si:0)ﬂZ3: LU G
@ S — Y3 is branched at:
{nl} U C2 U L3;
{nz} U C3 U Ll;
{n3} U Cl U Lz;




S as a bidouble cover of 33

8V2(51 — So)(52 — So)(53 — 50) — 50(\V0$0 —+ V151 —+ US> + V3S§)2 =0
L
@ 23 has 3 nodes:
m = (s—sp = s3—s0 = L =0);
n, = (s1—sp = s3—sp = L =0);
ny = (s1—sp = $,—sp = L =0).
) (50+Si:0)ﬂZ3: LU G
@ S — Y3 is branched at:
{nl} U C2 U L3;
{nz} U C3 U Ll;
{I'I3} U Cl U Lz;
@ Blow up nodes and contract
Nio, Ni3, Nos, A, B, C'.
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S as a bidouble cover of the plane

X3

FOFVO:V1:V2:V3
get the normalisation of:

X2 X1




S as a bidouble cover of the plane

X3

FOFVO:V1:V2:V3
get the Burniat surfaces

X2 X1




