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Measuring Time

or thousands of years, the second was defined by the Earth’s rotational rate, which was limited in accuracy

to ~1 millisecond/day. In 1967, the second was redefined as the duration of 9,192,631,770 energy transitions
of the cesium atom. In 2025, a comparison of optical clocks across six countries marked a major step toward
redefinition of the S| second and international time scales based on more accurate optical standards.

Louis Essen (right) and Jack Parry with the first cesium-133 atomic
clock at the NPL, London, UK. NPL
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A ytterbium lattice clock at NIST that uses photons to measure time. I-
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reports frequency measurements accurate to within
2.2 parts in 10'¢ (~1 second in 100 million years).

June 2025: A coordinated international comparison of
optical clocks across six countries marks a major step
toward redefinition of the Sl second and establishment of
a global optical-time standard.

July 2025: A “quantum logic” clock, an optical atomic
clock based on a trapped aluminium ion developed at NIST,
achieves a systematic uncertainty corresponding to

5.5 parts in 10" (~1 second in 30 billion years).

2030: Target date for possible redefinition of the second.
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