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COMPUTING MORDELL-WEIL RANKS OF CYCLIC COVERS OF ELLIPTIC SURFACES Lisa A. Fastenberg



Yeshiva University October 2, 2000 Abstract. We give explicit formulas for computing the Mordell-Weil ranks of the elliptic surfaces Er : Y 2 = X 3 + a(tr )X + b(tr ) subject to some restrictions on the surface E1 .



Let  : E ! P1 be a smooth complex relatively minimal elliptic surface with section. For each positive integer r, de ne r : Er ! P1 to be the relatively minimal compacti cation of the Neron model of the generic ber of E P1 P1 of the pullback of E by the morphism of P1 de ned by t ! tr . The main result of [F1] [F2] is that under certain conditions on E , the rank of the Mordell-Weil group of sections of Er is bounded independently of r. The purpose of this paper is to use this result to compute or give explicit upper bounds on the rank of Er (P1) for several examples. We begin by showing that the following theorem is a consequence of the proof given in [F1], [F2]: Theorem 1. Let  : E ! P1 be a nonisotrivial elliptic surface. For each t 2 P1 let E1t be the ber of E over t, let ft be the conductor of E1t , and et the Euler characteristic of E1t . For t = 0 and 1, if E1t is of type In or In , let nt = n. Otherwise let nt = 0: De ne 
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and assume that < 1. For each positive integer r let r : P1 ! P1 be the morphism de ned by r (t) = tr , and let Er be the pullback of E via r . Let r = pm1 1 : : : pmn . Then n
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