A NEW LEHMER PAIR OF ZEROS AND A NEW LOWER BOUND FOR THE DE BRUIJN-NEWMAN CONSTANT Λ^∗

G. CSORDAS^† , A.M. ODLYZKO^‡ , W. SMITH^§ , AND R. S. VARGA^¶

Dedicated to Wilhelm Niethammer on the occasion of his 60th birthday.

Abstract. The de Bruijn-Newman constant Λ has been investigated extensively because the truth of the Riemann Hypothesis is equivalent to the assertion that Λ ≤ 0. On the other hand, C. M. Newman conjectured that Λ ≥ 0. This paper improves previous lower bounds by showing that

−5.895 · 10^{−9} < Λ.

This is done with the help of a spectacularly close pair of consecutive zeros of the Riemann zeta function.

Key words. Lehmer pairs of zeros, de Bruijn-Newman constant, Riemann Hypothesis.

AMS subject classifications. 30D10, 30D15, 65E05.

∗Received November 24, 1993. Accepted for publication December 13, 1993. Communicated by A. Ruttan. Corrected June 29, 1994. The original manuscript is stored in vol.1.1993/pp104- 111.dir/pp104-111orig.ps

†Department of Mathematics, University of Hawaii, Honolulu, HI 96822, USA. (e-mail:

george@kahuna.math.hawaii.edu).

‡AT&T Bell Labs, 2C-355, Murray Hill, NJ 07974, USA. (e-mail: amo@research.att.com). §Department of Mathematics, University of Hawaii, Honolulu, HI 96822, USA. (e-mail:

wayne@kahuna.math.hawaii.edu).

¶Institute for Computational Mathematics, Kent State University, Kent, OH 44242 (e-mail:

varga@mcs.kent.edu).