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1. Introduction

T(a+k)
I'(a)

symbol, where I'(x) is the Gamma function. For r a nonnegative integer and «;, 3; € C,

Set (a)p =ala+1)---(a+k—-1) = , the rising factorial or the Pochhammer

the (generalized) hypergeometric series 11 F,. defined by
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converges for |A| < 1 if it is well-defined. When any of the «; is a negative integer and
none of the f3; are negative integers larger than all a;, the above sum terminates. We
set
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the truncation of the series after the A" term.

Hypergeometric series are of fundamental importance in many research areas includ-
ing algebraic varieties, differential equations, Fuchsian groups and modular forms. For
instance, periods of algebraic varieties such as elliptic curves, certain K3 surfaces and
other Calabi-Yau manifolds can be described by hypergeometric series [6]. Indeed, the
Euler integral representation of o F} (Theorem 2.2.1 of [4])
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holds when R(c) > R(b) > 0 and A € C\[1,00). When a = b = 3 and ¢ = 1 the

right side p{%’%;l}()\) is a period of the Legendre family of elliptic curves Ey : y? =

z(x — 1)(x — \) parameterized by A. It is known that for general a, b, ¢ € Q under some
suitable assumptions p{a b} (A) is a period of a generalized Legendre curve of the form
yN = 2'(1 — x)7(1 — A\z)*¥ where 4,7, k can be computed from a, b, ¢, see [13]. It is worth
mentioning that there are finite field analogues of hypergeometric series, in particular, the
o F1 finite field analogues due to Greene can be used to compute the Galois representations
of the generalized Legendre curves. For more information, see [13]. A generalization of
the Euler integral representation to ,.41F, is presented in [27, §4.1]. These periods are
in general complicated transcendental numbers. They are much more predictable when
the elliptic curve has complex multiplication (CM), e.g. A = —1. The Selberg-Chowla
formula predicts that any period of a CM elliptic curve is an algebraic multiple of a
quotient of Gamma values [26]. For instance, using a formula of Kummer (see (3.9)) one
var ()’ by
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. Similarly, 72 - 3F [ 2 2 2 ;)\} is a

can compute that pr1 1.4y(=1) = C 1
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