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ON ANALOGUES OF MAZUR–TATE TYPE
CONJECTURES IN THE RANKIN–SELBERG SETTING

Antonio Cauchi and Antonio Lei

Abstract: We study the Fitting ideals over the finite layers of the cyclotomic Zp-ex-
tension of Q of Selmer groups attached to the Rankin–Selberg convolution of two 
modular forms f and g. Inspired by the theta elements for modular forms defined by 
Mazur and Tate in [32], we define new theta elements for Rankin–Selberg convolu-
tions of f and g using Loeffler–Zerbes’ geometric p-adic L-functions attached to f 
and g.

Under certain technical hypotheses, we generalize a recent work of Kim–Kurihara 
on elliptic curves to prove a result very close to the weak main conjecture of Mazur and 
Tate for Rankin–Selberg convolutions. Special emphasis is given to the case where f 
corresponds to an elliptic curve E and g to a two-dimensional odd irreducible Artin 
representation ρ with splitting field F . As an application, we give an upper bound of 
the dimension of the ρ-isotypic component of the Mordell–Weil group of E over the 
finite layers of the cyclotomic Zp-extension of F in terms of the order of vanishing of 
our theta elements.

2020 Mathematics Subject Classification: Primary: 11R23; Secondary: 11F11, 
11R20.

Key words: Iwasawa theory, Rankin–Selberg convolution, elliptic modular forms, 
Mazur–Tate conjectures.


	1. Introduction
	1.1. Refined main conjectures for elliptic curves
	1.2. The work of Kim and Kurihara
	1.3. Theta elements for Rankin–Selberg convolutions
	1.4. Main theorems: the ordinary setting
	1.5. Main theorems: the supersingular setting
	1.6. Selmer groups of elliptic curves
	1.7. Acknowledgements

	2. Notation
	2.1. Iwasawa algebras and distribution algebras
	2.2. Galois representations and Dieudonné modules

	3. Theta elements for Rankin–Selberg convolutions
	3.1. Beilinson–Flach elements and p-adic L-functions
	3.2. Definition and basic properties of theta elements

	4. Selmer groups and their structure
	4.1. Definitions of Selmer groups in the ordinary setting
	4.2. Plus and minus Selmer groups in the supersingular setting
	4.3. Non-existence of proper -submodules of finite index

	5. Control theorems
	5.1. The ordinary case
	5.2. The supersingular case

	6. Results on Fitting ideals
	6.1. The ordinary case
	6.2. The supersingular case
	6.3. Study of elliptic curves over number fields

	Appendix A. Perrin-Riou pairings and arithmetic construction of theta elements
	A.1. The Perrin-Riou pairing
	A.2. Wach modules and integral elements
	A.3. Arithmetic construction of theta elements and integrality

	References



