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Again?

Reuvisiting Manin’s theorem of the kernel

D. Bertrand *
A la mémoire de Hiroshi Umemura

Version du 02/06/20

Résumé. - Dans la premiere partie de ce texte, on établit au moyen de 1’application de
Manin un énoncé de finitude reliant les sections d’un schéma elliptique et les solutions des
équations de Painlevé VI. Le reste de 'article concerne le théoréme du noyau de Manin
dans le cadre d’un schéma abélien sur une courbe, et passe en revue les divers énoncés
connus sous cette appellation.

Abstract. - In the first part of the paper, we use Manin’s map to establish a finiteness
result linking rational sections of an elliptic scheme and solutions of Painlevé VI equations.
The rest of the paper concerns abelian schemes over curves, and presents a survey of the
various statements encompassed by Manin’s theorem of the kernel.
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Yet again?
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Fabrizio Andreatta®*, Alessandra Bertapelle”
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ARTICLE INFO ABSTRACT
Amc(e history: We use the crystalline nature of the universal extension of a 1-motive M to define a
Received 20 July 2010 canonical Gauss-Manin connection on the de Rham realization of M. As an application we
Received in revised form 18 October 2010 provide a construction of the so-called Manin map from a motivic point of view.
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Not again

A NOTE ON MANIN’S THEOREM OF THE KERNEL

By CuiNG-L1 CHar

The purpose of this note is to show that Manin’s original statement
of the theorem of the kernel is an easy consequence of Deligne’s theory
of differential equations with regular singularities and Deligne’s Hodge
theory. Since this note is primarily of historical interest, some discussion
about the history may be beneficial to the reader, and I stand to be
corrected for any inaccuracy. More than a quarter of a century ago
Manin in [M] proved Mordell’s conjecture for function fields over C.
His major tool was what is now commonly called the Gauss-Manin
connection, introduced by Manin. A major step is a statement called
the theorem of the kernel, an equivalent form of which will be recalled
later. Recently, Robert Coleman found a mistake in elementary linear
algebra in the proof of the theorem of kernel in [M], which unfortunately
invalidated the whole proof. Coleman however proved a weaker version
of the theorem of kernel, and deduced Mordell’s conjecture over func-
tion fields following Manin’s original ideas, and he used analogue of
Siegel’s theorem on integral points over function fields over C. In this
note, it will be shown that Manin was right after all, and it is possible
to make a local correction using Deligne’s theorems. It may be of interest
to note that our proof uses global monodromy of the Gauss-Manin
connection systematically instead of the local monodromy as in [M].
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And, again, and again

Manin's construction has been revisited from many points of view over the
years.

Coleman 1990

Chai 1991

Buium 1990s
Hrushovski-Sokolovi¢ 1994
Marker 2000
Andreatta-Bertapelle 2011
Bertrand-Pillay 2016

André, Corvaja, and Zannier 2020
Bertrand 2020
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Manin's construction for Jacobians

HU3BECTUA AKAJEMUHN HAYK CCCP

Ceppm MareMaTndyecrasy
22 (1958), 737—756

10. 1. MAHIH

AJITEBPANYECKHE KPUBBIE HAJ TOJIAMI
C JUO®EPEHIIPOBAHIEM

(ITpeocmacenero arademurom W. M. BnrOrpamoBbiv)

B paGore crpomTea pmpdepennmanpno-anreSpandecKnii roMomopduam
IPYUOB KIACCOB [MBH30POB HYJIEBOW CTeNeHH KpPHUBOM, ompedaeleHHOH Haj
mojieM KOHCTaHT ¢ AuddepeHnnpoBanneM, B aJIATHBHYI0 TPYIIY BEKTOPHOIO
OpPOCTPAHCTBA KONEYHOM PadMepHOCTH HaJl MoJieM KOHCTAHT, JaCTHYHO HCCIIe-
AyeTcs sAPO ITOro roMomMopdusma.

Thomas Scanlon The Manin map, revisited (again) 14 November 2023 6/38



Reading Manin’s construction
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Reading Manin’s construction

Google Lens
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