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Abstract. For the family a0x4 = a1y4 + a2z
4 + a3v4 + a4w

4,
a0, . . . , a4 > 0, of diagonal quartic threefolds, we study the behaviour of
the height of the smallest rational point versus the Tamagawa type number
introduced by E. Peyre.

1. Introduction – A computer experiment

1.1. Let V ⊆ Pn
� be a Fano variety defined over�. If V (�ν) �= ∅ for every

ν ∈ Val(�) then it is natural to ask whether V (�) �= ∅ (Hasse’s principle).
Further, it would be desirable to have an a-priori upper bound for the height
of the smallest�-rational point on V as this would allow to effectively decide
whether V (�) �= ∅ or not.

When V is a conic, Legendre’s theorem on zeroes of ternary quadratic
forms proves the Hasse principle and, moreover, yields an effective bound
for the smallest point. For quadrics of arbitrary dimension, the same is true
by an observation due to J. W. S. Cassels [1]. Further, there is a theorem
of C. L. Siegel [6, Satz 1] which provides a generalization to hypersurfaces
defined by norm equations. For more general Fano varieties, no theoretical
upper bound is known for the height of the smallest�-rational point. Some of
these varieties fail the Hasse principle.

In this note, we present some theoretical and experimental results concern-
ing the height of the smallest�-rational point on quartic hypersurfaces in P4

�.

∗The computer part of this work was executed on the Sun Fire V20z Servers
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Institute. Both authors are grateful to Prof. Y. Tschinkel for the permission to use
these machines as well as to the system administrators for their support.
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