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Following the significant advancements in optical clocks, the time and frequency metrology com-
munity has been actively discussing the redefinition of the second. At the General Conference on
Weights and Measures in 2022, there was a request for a proposal on how to redefine the SI second
to be presented at the 2026 conference, in anticipation of its redefinition at the 2030 conference.'.

Currently, the Consultative Committee for Time and Frequency (CCTF) is evaluating three ap-
proaches for this redefinition:

1. Selecting a single atomic transition to replace the cesium hyperfine transition.

2. Utilizing multiple transitions and defining the frequency as a weighted geometric mean of
those transition frequencies.?

3. An indirect definition by fixing the value of a physical constant to a defined value.
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straint slope to find the frequency v2. This defini- Fig. 1: Graphical picture of the option 1, 2.1, and
tion need not be linear, provided it intersects with 2-2 for the definition of the second.

the slope. The curve b represents option 2, with

the formula v¥5v2> = 50954095 illustrating the concept graphically. This visualization helps
clarify the distinction between sub-options 2.1 and 2.2. Option 2.1 keeps the definition curve static,
with revised frequencies moving along the original curve. Conversely, option 2.2 allows for ad-
justing the weights and adding transitions, effectively creating a new definition curve. The inter-
section and subsequent curve are defined by the newly selected weights and transitions, demon-
strating the increased flexibility in redefining the second.
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