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Elements of a time scale

Reliable

Stable and accurate
In frequency

Accessible

Algorithm
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Atomic standards performances

e Secondary standards
Stability Accuracy

Cs standard (st. tube) 5x10%  1x1072
@ 5 days
Cs standard (high perf.) 1x10%* 5x1013
@ 5 days
H- maser (active) <2x1016
@ 1 day
* Primary standards few 10-16
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Principles of calculation of UTC/TAI with the algorithm ALGOS

Time and frequency
differences
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O H-maser @5071A [10ther clocks
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The difference (prediction-reality) of the
EAL-CS Clock with standard deviation
(red lines).
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Effect of the new prediction algorithm
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Percentage difference
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Difference of total weight of H-masers when a linear and a quadratic
prediction is used. Weights increase. The drift of EAL increases
when the prediction model is quadratic. Four months used for
estimating the drift.

*Revise the weighting strategy

*Re-considering the use of clocks in the scale formation (caesium-
based scale for long-term stability + H-masers for improving short
term stability)
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Primary standards in TAI
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Uncertainty of Optical Clocks

Optical transitions

» have five orders of magnitude higher frequency n; Q = n/Dn

« allow for higher frequency stability

e can be measured with arbitrar QOptical standards 3

« allow for higher accuracy as compared to microwave transitions

Primary Cs clocks

F. Rihele, Report to CCL-
CCTF WG, June 2009

In the future a new definition for the second will be required.
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More work is needed to adapt the algorithm to the proposed frequency
prediction.

PFS number and accuracy has increased; the accuracy of TAI is
approaching 10-16,

The challenge is to be able to compare the optical frequency
standards at the level of their performances.
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