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Coranks of Selmer groups over p-division extensions of elliptic curves

Iwasawa theory studies arithmetic properties of field extensions whose Galois group is a p-adic Lie group e.g. [image: ]  or certain finite index subgroups of [image: ] .
The former case occurs in infinte cyclotomic extensions, and an example for the latter is the p-division field of an elliptic curve which is the minimal field containing all the p-power torsion points of an elliptic curve. John Coates and others have investigated the arithmetical properties of an elliptic curve over its p-division field using noncommutative Iwasawa algebras.
Following Coates, Fukaya, Kato and Sujatha we denote by [image: ] the rank of the Pontryagin dual of the Selmer group of an elliptic curve (conjectured to be closely related to its rank, considered over the p-division field) over a certain Iwasawa algebra. This is the corank mentioned in the title.
By a theorem of Howson, this [image: ]  is determined by its behaviour in a certain finite extension of Q. Thus it is possible to investigate it in a relatively elementary way i.e. without using Iwasawa-theoretic methods, as done in this work. The new result obtained is that [image: ]  is at least 2 with the possible exception of finitely many Q-isomorphism classes of elliptic curves, all of which have integral j-invariant. This is remarkable because an elliptic curve having [image: ]equal to 1 and non-integral j-invariant would be the first example where a conjecture of Coates in noncommutative Iwasawa-theory could be proven to hold.
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