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F&T Project Updates

« UTC(NRC) —replacement of clock from Cs to HM
« FCs2 - Primary Sl second standard reporting to BIPM

« POC - Portable Sr lon Optical Clock

* Frequency combs

« TimeLink —remote dissemination and calibration at ns level
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UTC(NRC) performance

(o ][O ]

Print 5ave ExportData
&

autoscale

J HH:MM:SS ... DD/MMAYYYY
00:00:00  17:46:40 14:40:00 11:33:20 08:26:40 05:20:00 02:13:20 23:06:40 20:00:00 00:00:00
1/1/2020 2/6/2020 -1;‘4}‘:21]21] 61 fIZDZD ?fZB:I’ZDZD 3;"25;;‘2'021} 1 1:’22:‘2{]2'0 141 3;:‘21]21 A ?::21]21 5f2/|2|]21

2E-8-! !

CHOOSE SATELLITES

1E-8-
-2E-23-
-1E-8-
-2E-8-

PHASE [zec]

-3E-8-
-4E-8-

5E8-
58349.0000588857407 589436111 590014815 590833519 591172222 591750926 532329630 592908333 593360000 P — |

J MJD
A

-
NATIONAL RESEARCH COUNCIL CANADA / // 000 -




NRC FCs2 — Caesium Fountain atomic clock

Table 1. Uncertainty budget of NRC-FCs2 listing the systematic
effects, as well as the associated frequency biases and uncertainties,
given in parts in 10'. Effects with frequency biases and associated
uncertainties < 10~'7 are neglected.
Effect Bias Uncertainty
Zeeman Effect 724.6 0.2
Blackbody radiation —162.3 0.7
Gravitational redshift 104.52 0.03
Cold collisions® 10 1
Microwave leakage 0.1 1.0
Synchronous phase transients - 0.8
DCP m=0 0.07 0.36
DCP m=1 - 1.3
DCP m=2 - 0.2
Microwave Lensing 0.6 0.2

. Total 671.6 2.3

u ncertal nty uB = 2 .3 *A typical value for normal operation.

stability: o, = 1.7 X 1
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NRC FCs2 performance
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Sr* Portable Optical Clock
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Frequency combs
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Next Steps

 Develop automated steering of UTC(NRC) with FCs2
« Complete the development of Sr* POC

 Measure Sr* POC against FCs2 with the new frequency combs

* Further upgrades to system automation and monitoring
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Automation and Monitoring
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NRC F&T Team
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MC-CNC NRC.CANADA.CA- Q) ©

THANK YOU

Marina Gertsvolfe F&T Team Leader  Marina.Gertsvolf @nrc-cnrc.gc.ca
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