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Abstract: This paper reviews the measurements of absolute frequency of the transition of calcium ion optical frequency standard,
made by the Innovation Academy for Precision Measurement Science and Technology, Chinese Academy of Sciences, and describes the
history of the absolute frequency measurement results accepted by the Consultative Committee for Time and Frequency (CCTF) of the
International Committee for Weights and Measures (CIPM). During the years between 2011 and 2020, based on the laboratory optical
frequency standard and the transportable optical clock, by using the femtosecond optical frequency comb both referenced to the SI sec-

ond through the satellite links, and directly traced to a cesium fountain clock made by the National Institute of Metrology (NIM), the ab-
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solute frequency of the clock transition for the calcium ion optical frequency standard was measured for a few times, and the measure-

ment uncertainty was gradually improved from the order of 107" to the order of 107'"°. Four measurement results were adopted by the

CCTF to participate in the calculation of the internationally recommended frequency of the calcium ion optical clock transition, and the

recommended value was updated for four times in 2012, 2015, 2017 and 2021, respectively. The calcium ion optical clock transition

was recommended in 2021 as a new "secondary representation of the SI second".

Key words: optical frequency standard; transportable optical clocks; absolute frequency measurement; femtosecond optical fre-

quency comb; SI second
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optical range and microwave range using the femtosecond

optical frequency comb
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Fig.2 Schematic diagram of remote frequency traceability link based on laboratory optical frequency standard
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Fig.4 Schematic diagram of remote frequency traceability link

for absolute frequency measurement of calcium ion optical clock

referenced to the SI second
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Tab.l Uncertainty budget for absolute frequency measurement of calcium ion optical clock transition(2014-2015)*
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GIPAEAR ;2 0.05 0.05 0.05
GiitiRzz 13 0.3 0.4
U (FH UTC(NIM) B IF) 0.5 0.5 0.5
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TAI 0.11 0.11 0.16
Bt 1.6 1.0 1.2
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Fig.6 Schematic diagram of frequency comparison between transportable calcium ion optical clock and hydrogen maser clock

+411042129776400
50

40
30

20 7

F AR H R R TR % Hz

2%
=)
T

\

2020-I01-05 2020-61-10 2020-(;1-14 2020-0I1-19
3:00 0:00 6:00 10:00
WU A (]
BI7 ] gz £ 1O - U AR G !
Fig.7 Frequency comparison measurement between transport-

able calcium ion optical clock and hydrogen maser clock™
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