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Graph Type Label Isomorphism Types LMFDB Label
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F3 FEy

B . (12,4],14],[4],[2,2],[2].12]) 24.a
N o B > - (12,4],[8],14],[2,2],[2],[2]) 21.a
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FIGURE 3.1. An abelian (a,b)-entanglement of type S, and a Weil (a,b)-
entanglement of type 7', where ¢ = lem(a, b) and d = ged(a, b).
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FIGURE 3.1. An abelian (a,b)-entanglement of type S, and a Weil (a,b)-
entanglement of type T, where ¢ = lem(a,b) and d = ged(a, b).
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Theorem A. Let E/Q be an elliptic curve, and let p and q be distinct primes such that E has
an abelian (p, q)-entanglement of type S, for some finite abelian group S. Then, there is a finite
set J C Q, that does not depend on p, q, or S, such that if j(E) € J and the entanglement is not
of Weil, Serre, or CM type, then S = Z/3Z and (p,q) = (2,7), and j(E) belongs to one of three
explicit one-parameter families of j-invariants (which appear in Section 8.1 of [DM20] ).

Theorem B. There are infinitely many Q-isomorphism classes of elliptic curves E over Q with:
(1) a Weil (3, n)-entanglement of type Z./27 where 3 1 n,
(2) a Weil (5,n)-entanglement of type Z./A4Z where 5 1 n,
(3) a Weil (7,n)-entanglement of type Z./67Z where 6 1 n,
(4) a Weil (m, n)-entanglement of type Z/27 where n > 3 and m € {3,4,5,6,7,9}.

Theorem C. Let E/Q be an elliptic curve with CM by an order O in an imaginary quadmtic
field K with A # —4,—8 and j(F) # 0 or with CM by an order of O where K = Q(\/—2). For
a choice of compatible bases of E[n] for each n = 2, the index of the image of pp in N'g_’@(Z) 15 2.

Theorem D. Let ¢ > 3 be a prime number. Suppose that { — 1 = 2e where e = 2g + 1 is some

odd integer. There exist infinitely many principally polarized abelian varieties A/Q of dimension g
which have a Weil (2,0)-entanglement of type Z./eZ..
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