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The study of Mordell-Weil lattices has been focused on the following
subjects.
1. The multiplicative excellent family of rational elliptic surfaces has the defining Weierstrass
equation such that the coefficients form a set of fundamental invariants of the Weyl group in a
Laurent polynomial ring. So the Mordell-Weil lattices, originally of Diophantine nature, can have a
direct connection with the fundamental representations of Lie groups of the corresponding type,
which admits various applications.
2. We have examined the structure of Mordell-Weil lattices of higher genus fibration on a Fermat
surface. If the degree is relatively prime to 6, the structure (rank, height pairing etc.) is
determined. More generally, the method applies to smooth surfaces containing a line.



K3
K3
M. Schuett , Al
Kumar Degtyarev( ),
E 6
2012
Kumar E 7,

E 8
Er (r=6,7,8)

’W(E_r)

W(E_r)
,Brieskorn
del
Pezzo
E6
MWL-
6
@

WA= B A AR D

(m—1)



K3

5
I. Shimada, T. Shioda On a smooth
quartic surface containing 56 lines which
is isomorphic as K3 surface to Fermat
quartic, Manuscripta Mathematica 153,
279-297, 2017, DOI: 10.1007/s00229-016-
0886-3,

T. Shioda : The MWL-algorithms for
constructing cubic surfaces  with
preassigned 27 lines. Commentarii Math.
Univ. St. Pauli 64, 157-186 (2015) ,

T. Shioda > Mordell-Weil lattice
of higher genus fibration on a Fermat
surface, Journal of Math. Sci. Univ. Tokyo
22. 443-468 (2015),

T. Shioda : Elliptic fibrations
of maximal rank on a supersingular K3
surfaces, lzvestia RAS, Ser. Math. 77(3),
139-148 (2013),

A. Kumar, T. Shioda: Multiplicative
excellent families of elliptic
surfaces of type E7 and E8,
Algebra and Number Theory 7-7, 1613-1639,
(2013) DOI: 10.2140/ant.2013.7.1613,

2017 03 22 ,
lattices and

“

MordelI-Weil Invariant
Theory, [Igusa Conference Local zeta
functions and the Arithmetic of moduli
spaces”

2016 9 16 ,
Brieskorn’ s resolution and Excellent
families of elliptic surfaces, Workshop of
Algebraic Geometry,

2006 3 7 ,
An elementary algorithm for constructing
a cubic surface with 27 lines, Conference
“ Branched coverings, Degenerations and
related topics” ,

2006 3 8 ,
Mordell-Weil [lattice of higher genus
fibration on Fermat surfaces, Conference
“ Branched covering, Degenerations and
related topics” ,

2015 9 22
The MWL-algorithm for constructing a cubic
surfaces with 27 |lines, Seminar on
Algebraic Geometry,

2015 5 13 ,
Mordell-Weil lattice of higher genus

fibration on a Fermat surface, Katz' s

Conference “ Arithmetic Algebraic
Geometry” , CAS AMSS

2014 1 28 ,
Weierstrass transformation and cubic

surfaces, Conference “ Arithmetic and

Algebraic Geometry”



o

@

®

*

SHIODA, Tetsuji

00011627

AOKI, Noboru

30183130



