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Outline

UTC(k) generation using an optical clock

A UTC(K) : real signal generated in laboratory k

A Optically steered timescale (1):
Source oscillator + Frequency reference

A Optically steered timescale (2):
Source oscillator + MW clock ensemble + Frequency

reference
A Optically steered UTC(NICT) for 2 years

A Recent improvements

Option 2 in the redefinition of the S| second

A Graphical picture of the option 2a and 2b for the
redefinition of the S| second




UTC(k) generation using an optical clock
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JST generation

Atomic clocks
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et DMTD system performance

XHM rf signal transfer

Xcomb upconversion We similarlyexaminethe performance Constant errors are bounded by
of the Japan Standard Time system comparing DMTD measurement
dual-mixer time-differencesystem againsta time interval counter (TIC)
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Reliability (Power & Signals)

Measurement, steering, and choosing signals
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Hydrogen masers at NICT

Mote than half of HMs reach less than

2x 1016 at the bottom. {10715
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Japan Standard Time before 2020

Onehydrogenmaseris sourceoscillatorfor UTC(NICT)
N \ ‘

Twomore masersserveasbackup
Anensembleof 18 cesium507 1A clockssteersthe timescale

Behavior of UTC(NICT
Thedeviationfrom UTCstypicallylessthan 20 ns,
Allan deviation

Instabilityis2x 10> over 10to 30 days
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Optically steered timescale in 2016:
Source osclillator + Frequency reference 10*s measurement
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Interval for the drift estimationT=25days
Number of Optical frequency standard (OFS)
operation inT : N+1 >4

(once per week or more frequently)

One HM free evolution timeéDT = T/N
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Comparison against UTC & TT(BIPM16) A the frequency offset of

UTC is clearly identified.

A Phase difference against
TT(BIPM16)

H. Hachisu
< 1ns after 5months

TA(SHTT(BIPM16)

\

TT(BIPM16UTC

A Stability 4e16 @ 20 days

TA(SHUTC
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