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Abstract: Ensemble pulsar time-scale (PT) derived from long term timing observations by pulsar timing
array showed better long term frequency stability. Long term frequency stability of a steered atomic time-scale
by ensemble pulsar time-scale can be improved. Kalman filtering method for steering an atomic time-scale using
ensemble pulsar time-scale is described. As an example, the local atomic time-scale TA(USNO) kept by the
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Naval Astronomical Observatory is steered to the International Atomic Time-scale (TAI) and then further to an
established ensemble pulsar time-scale by Kalman filtration. Because the ensemble pulsar time-scale contains
larger white noise, a smoothed ensemble pulsar time-scale is derived. TA(USNO) is steered to TAI and then
further to the smoothed ensemble pulsar time-scale PT. Fractional frequency stability analysis showed that the
long term frequency stability for TA(USNO) steered to the smoothed PT is much improved than both the original
TAI-TA(USNO) and steered TAI-TA(USNO). Using TA(NIST) kept by the National Institute of Standards and
Technology as another example for steering atomic time to ensemble pulsar time-scale, the similar result is

obtained.
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161.3 -15.36 -15.36 -15.01 -15.27
3225 -15.08 -15.66 -15.08 -16.11
645.0 -14.89 -16.01 -15.33 -16.59
1290.0 -14.78 -15.94 -15.66 -16.76
2580.0 -14.58 -16.23 -16.46 -16.75
5160.0 -14.67 -16.81 -16.60 -17.40
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