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Abstract

The second, the time unit, is one of the seven base units of the SI [1] defined since 1967 [2] in terms of the energy
separation of the unperturbed hyperfine levels of the Cs-133 ground state. Currently the uncertainty of the best
primary frequency standards is around one part in 10'® [3]. Time is probably the most measured quantity
worldwide. It is hard to overestimate the importance of time measurement in science, technology, and commerce.
The continuous accumulation of seconds from precise atomic clocks allows the formation of accurate time scales
that serve as references for applications that require synchronization to national and international standards. The
official time worldwide is named Coordinated Universal Time, the UTC [4], produced at the Bureau International
des Poids et Mesures (BIPM) with data contribution from 86 timing laboratories distributed around the globe.
Those timing laboratories generate a prediction of the UTC named UTC(k) [S5], where k is an acronym that
indicates a specific laboratory. In this paper we present, and discuss, a performance evaluation of several UTC(k)
timescales in the long-term analyzing the BIPM Circular T data [6]. More precisely, we evaluate the UTC(k)
performance starting from 50814 MJD (January 1%, 1998). In general terms, we found an improvement of about
two orders of magnitude on the UTC(k) time stability when a time window of several months is take as averaging
time. This progress is in line with the improvement of the SI second realization through the operation of primary
frequency standards, that reduce their uncertainty around one order of magnitude per decade. We also correlate
the UTC(k) performance improvement with the development of different techniques and technologies related to
time and frequency transfer [7].
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