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Ngô, Bao Châu
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Mukundan, V., Şega, L. M., Sosa, G., Thompson, P. and
Tracy, D. R.: Detecting Koszulness and related homological

properties from the algebra structure of Koszul homology . . . . . . . . . . . 47

Kikuta, K., Shiraishi, Y. and Takahashi, A.: A note on entropy

of auto-equivalences: lower bound and the case of orbifold projective

lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Koike, T.: Higher codimensional Ueda theory for a compact

submanifold with unitary flat normal bundle. . . . . . . . . . . . . . . . . . . . . . . . 104

Skodlerack, D. and Stevens, S.: Intertwining semisimple

characters for p-adic classical groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Dummit, D. S.: A note on the equivalence of the parity of class

numbers and the signature ranks of units in cyclotomic fields . . . . . . . 206

Ene, V., Rinaldo, G. and Terai, N.: Powers of binomial  
edge ideals with quadratic Gröbner bases  .  .  .  .  .  .  .  .  .  .  .  .  .   233

Matsubara-Heo, S.-J. and Takayama, N.: An algorithm of  
computing cohomology intersection number of hypergeometric  
integrals   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   256

Degtyarev, A.: Conics in sextic K3-surfaces in 

Nagoya Math. J., 246 (2022), 273–304
DOI 10.1017/nmj.2021.3

CONICS IN SEXTIC K3-SURFACES IN P4

ALEX DEGTYAREV

Abstract. We prove that the maximal number of conics in a smooth sextic

K3-surface X ⊂ P4 is 285, whereas the maximal number of real conics in a real

sextic is 261. In both extremal configurations, all conics are irreducible.

§1. Introduction

All algebraic varieties considered in the paper are over C. A sextic (surface) is a degree

six K3-surface in P4; it is the intersection of a cubic and a quadric.

1.1 The principal result

Counting rational curves in projective surfaces is a long standing classical problem

in algebraic geometry. Each smooth cubic surface X ⊂ P3 contains exactly 27 lines [3],

whereas a typical quartic surface has no lines at all, and the question changes to bounding

the number of lines that a special surface may have. In 1882, Schur [26] constructed a

quartic with 64 lines, but the problem was not settled until 1943, when Segre [28] proved

that 64 is indeed the maximum. A minor gap in Segre’s proof was discovered and bridged

by Rams and Schütt [22], and a partial classification of large configurations of lines was

given by Degtyarev et al. [9].

Little is known about surfaces X ⊂ P3 of higher degree: in spite of considerable efforts

(see recent papers [10] or [23] and references therein), the known bounds are still too far

from the known examples. On the other hand, smooth quartics being K3-surfaces, one

can change the paradigm and consider other polarizations, that is, smooth K3-surfaces

X ⊂ Pd+1 of degree 2d. In this direction, we do obtain sharp upper bounds and a plethora

of examples (see [5], [7]).

Even less is known about rational curves of other degree, even in K3-surfaces X ⊂ Pd+1.

For conics in quartic surfaces, the best examples have 352 or 432 conics (see [1], [2]),

whereas the best known upper bound is 5016 (see [2] with a reference to Strømme). There

also are some asymptotic bounds as d → ∞ (see [17], [24]). In this paper, we suggest to

attack the conic problem using a modification of an approach that already proved useful

in two similar counting problems (cf. [7], [8]). We expect it to work for the “interesting”

degrees 2� 2d� 8, where the surfaces are complete intersections, and we test it in the case

2d = 6, sextic surfaces in P4, mainly because we can partially reuse some results of [8] in

the computation. It is worth emphasizing that, in our approach, we intentionally cut off

the lines and work with an abstract combinatorial configuration (dual adjacency graph) of

conics, counting both irreducible and reducible ones. Lines are recovered at the very end,

when the lattice is embedded to H2(X), and it is at this point that reducible conics can be
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POWER SERIES PROOFS FOR LOCAL STABILITIES OF KÄHLER
AND BALANCED STRUCTURES WITH MILD ∂∂-LEMMA

SHENG RAO∗ , XUEYUAN WAN† and QUANTING ZHAO‡

Abstract. By use of a natural map introduced recently by the first and third

authors from the space of pure-type complex differential forms on a complex

manifold to the corresponding one on the small differentiable deformation of

this manifold, we will give a power series proof for Kodaira–Spencer’s local

stability theorem of Kähler structures. We also obtain two new local stability

theorems, one of balanced structures on an n-dimensional balanced manifold

with the (n−1,n)th mild ∂∂-lemma by power series method and the other one

on p-Kähler structures with the deformation invariance of (p,p)-Bott–Chern

numbers.
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§1. Introduction

The local stability of some special complex structure is an interesting topic in deformation

theory of complex structures and the power series method, initiated by Kodaira–Nirenberg–

Spencer and Kuranishi, plays a prominent role there. One main goal of this paper is to

present a power series proof for the classical Kodaira–Spencer’s local stability of Kähler

structures, which is a problem at latest dated back to [39, Remark 1 on Page 180]: “A good
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