(2) Abstract of results Makiko Mase

On Weierstrass semigroup of a pointed curve on a K3 surface (joint work with
Professor Jiryo Komeda) We consider the follwing problem:

PROBLEM: For a given numerical semigroup H, i.e., a subset of Ny := {0} NN such that the
complement Ny\H is finite, can one construct a pointed curve (C, P) lying on a K3 surface
such that the Weierstrass semigroup H (P) coincides with H ?

Here, the Weierstrass semigroup H(P) at a point P on a curve C' is defined by
H(P):={neNy|3df e C(C) st. (f)e =nP},

where C(C') is the field of rational functions on C', and (f) is the polar divisor of f.
In [KM19]!, we construct pointed curves on a K3 surface that admit the Weierstrass semi-
groups

H={2n,8 —2,12n—1), and H:< 8n —8, 8n — 6, 8n — 4, 8n — 2, >

8n, 16n — 5, 16n — 3, 16n — 1

with n > 3.

We construct a K3 surface S as the minimal model of the double covering of the weighted
projective plane P(1,1,4) branching in BU {(0 : 0 : 1)}, where B is the curve of degree 12
defined by

B Xy(Xy —2X5 — X1)( Xy — Xg —2X{) =0.

Here, the weighted projective plane P(1, 1,4) is defined by
P(1,1,4) := ProjClz, y, 2]

with grading in C[z, y, 2] being determined by taking the weights wtx = wty = 1, and wt z = 4
to the variables. For a curve F' C P(1,1,4) (resp. a point P € F'), denote by F (resp. ﬁ) the
pre-image of F' (resp. of P) by the double covering.

(1) Take the Fermat curve of degree 4n in P(1,1,4) : F, : 2" + ¢y + 2™ = 0 with a point
P, = (1 :¢ :0), where (" = —1 on it. By studying intersections of F, with the branch
locus, one can show that the pre-image EL of F), is lying on the K3 surface S. Moreover, the
Weierstrass semigroup of the pre-image P, of the point P, is given by

H(P,) = (2n, 8n — 2, 12n — 1).

(2) Take the following curve of degree 4n in P(1,1,4) : F, : 2?2 + ¢y + 2" = 0 with a
point P = (1:0:0) on it. By studying intersections of F}, with the branch locus, one can show
that the pre-image jfvn of F, is in the K3 surface S. Moreover, the Weierstrass semigroup of
the pre-image P, of the point P, is given by

~ 8n — 8, 8n — 6, 8n — 4, 8n — 2, 8n,
H(P)_<16n—5,16n—3,16n—1 >
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