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The possibility of measuring with high resolution and simultaneously the phase of many signals
increases the possibilities of analysis beyond current practice. In the simplest case, with the com-
parison of two clocks, one can at most arrive at the difference of the measurements, and then
calculate the variances (classical, Allan, modified...) of the measurements, or their spectrum. With
three channels, in addition, one has access the three-cornered hat and the two-sample covariance,
or the cross-spectrum, that allow for obtaining the noise of each individual clock, in case they are
uncorrelated. With six channels, it is possible to reject also the noise contribution of the instru-
ment'. By further increasing the number of channels, the possibilities increase even more, becom-
ing practically infinite. For example, in the case of having many clocks of the same performance
class, one can compare each single clock with the weighted average of the others. In this case, the
measurement time is reduced compared to two

sample covariance and cross-spectrum, because Overlapping Allan Deviation
temporal averages are replaced by ensemble aver- 107 I A i
ages. When dealing with clocks of different clas-
ses, the weighted reference concept can be ex-
tended to include composite reference. In this ap- 1070}
proach, the measures of the individual clocks are
combined to create virtual composite references
that preserve the best performance of the different
clock classes at various measurement times.
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At the conference, we will present the benefits of
a multi-channel approach, using the signals of the
Oscillator IMP platform, which will be character-
ized at once as a whole using a 16-channel high-
resolution phasemeter. The data obtained from the
platform will be utilized for extensive monitoring
and quick and simple detection of anomalies, as
well as for demonstrating the virtues of composite WS s
references. For this purpose, we will present the Averaging time 7, s
analysis conducted to assess the frequency stabil-
ity of a high-performance cryogenic sapphire os- Fig. 1: For using composite references, it is re-
cillator for averaging times spanning from sec- quired a simultaneous measure of the oscillator un-
onds to days?. der test with respect to different classes of refer-
ences. In this case: CSOs, masers, and UTC(OPB).
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