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𝑪𝑪𝒖𝒖 = 𝟐𝟐𝟐𝟐𝒓𝒓𝒖𝒖 = 𝟐𝟐𝟐𝟐 𝟏𝟏 − cos 𝜽𝜽𝒖𝒖 = 𝟐𝟐𝟐𝟐 𝟏𝟏 − cos
𝝅𝝅𝒕𝒕
𝒕𝒕𝛀𝛀

 = 𝟐𝟐𝟐𝟐 𝟏𝟏 − cos 𝝅𝝅𝒕𝒕𝒖𝒖

𝒕𝒕𝒖𝒖 =
𝒕𝒕
𝒕𝒕𝛀𝛀

𝜽𝜽𝒖𝒖 = 𝝅𝝅𝒕𝒕𝒖𝒖 =
𝝅𝝅𝝅𝝅
𝒕𝒕𝛀𝛀

𝑯𝑯𝐭𝐭 =
𝒅𝒅𝑪𝑪𝒖𝒖
𝒅𝒅𝒕𝒕𝒖𝒖

=
𝒅𝒅 𝟐𝟐𝟐𝟐 𝟏𝟏 − cos 𝝅𝝅𝒕𝒕𝒖𝒖

𝒅𝒅𝒕𝒕𝒖𝒖
= 𝟐𝟐𝝅𝝅𝟐𝟐 sin

𝝅𝝅𝝅𝝅
𝒕𝒕𝛀𝛀

𝜽𝜽𝒖𝒖
𝜽𝜽𝛀𝛀= 𝝅𝝅

𝒕𝒕,𝜽𝜽𝒖𝒖= 𝟎𝟎 𝒕𝒕𝛀𝛀

𝑪𝑪𝛀𝛀= 𝟒𝟒𝟒𝟒

𝒓𝒓𝒖𝒖𝑪𝑪𝒖𝒖
𝒕𝒕𝒖𝒖

𝒓𝒓𝛀𝛀= 𝟐𝟐
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Presenter Notes
Presentation Notes
Normalizing to the cycle duration implied by accelerating expansion provides a simpler set of cycle metrics.
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