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Advantages of contributing to UTC

Get direct access to UTC through your local realization of UTC, so called ‘UTC(k)’

« via the BIPM CircularT monthly publication: differences [UTC-UTC(k)] are
published, with time spacing of 5 days.

CIRCULAR T 488 ISSN 1143-1393
2821 MAY 11, @7h UTC
BUREAU INTERMATIONAL DES POIDS ET MESURES
THE INTERGOVERNMENTAL ORGANIZATION ESTABLISHED BY THE METRE CONVENTION
PAVILLON DE BRETEUIL F-92312 SEVRES CEDEX TEL. +33 1 45 @7 7@ 7@ tai@bipm.org

The contents of the sections of BIPM Circular T are fully described in the document "Explanatory supplement to BIPM Circular T"
available at https://webtai.bipm.org/ftp/pub/tai/other-products/notes/explanatory_supplement_v@.4.pdf

1 - Difference between UTC and its local realizations UTC(k) and corresponding uncertainties.
From 2817 January 1, @h UTC, TAI-UTC = 37 s.

Date 20821 8h UTC MAR 31 APR 5 APR 18 APR 15 APR 20 APR 25 APR 38 Uncertainty/ns Notes
MID 59384 59389 59314 9319 9324 59329 59334 uh ub u
Laboratory k
A0S (Borowiec) -1.5 -1.8 -1.8 -2.1 -2.2 -2.4 -2.4 8.3 2.9 2.9
APL  (Laurel) -8.9 -1.@ -8.4 -8.2 8.1 a.5 8.9 8.3 19.6 19.6
AUS  (Sydney) -472.8  -476.6  -468.6 -476.5 -474.9 -491.6  -498.3 8.3 11.2 11.2
BEV (Wien) 11.4 16.1 16.7 14.2 9.6 6.5 11.2 8.3 3.3 3.3
BFKH (Budapest) - - 2481.8 24325.2 2457.7  2482.7 - 1.5 208.e¢ 208.1
BIM (Sofiya) 14443.4 14468.8 14474.6 14496.2 14532.1 14575.1 14585.9 8.7 7.1 7.2
Bureau BIRM (Beijing) -7.7 -18.@ -8.3 -9.7 -8.9 -6.9 -3.6 8.7 2.8 2.9
Infernqtionql des BOM  (Skopje) -4388.2 -4398.2 -4414.0 -4419.2 -4413.9 -4418.2 - 5.8 7.5 9.1
T POiCIS et BY  (Minsk) 8.1 8.7 8.9 8.6 8.8 1.2 1.1 1.5 12.1 12.2
CAD (Cagliari) -26534.8 -26647.1 -26755.3 -26863.4 -26975.3 -27088.6 -27196.8 1.5 28.8 20.1
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Advantages of contributing to UTC

UTCr-UTC

Additional services to monitor your local realization of UTC: ¢

4

« arapid UTC (UTCr) computation is weekly computed to provide a daily ¢
comparison [UTCr -UTC(k)]. : Bk
Typical variations between UTCr and UTC are below 2ns. ; :

[N}

« results [UTC-UTC(k)] and [UTCr-UTC(k)] are accessible through o e @ e s we o me
machine readable data on the web, for possible automatization of

monitoring in laboratories UTCr-UTC(NIST)

— UTC-UTC(k) =—UTCr-uTC(k)

Nanoseconds

Bureau g - — — -
58800 58850 58900 58950 59000 59050 59100 59150 59200 59250 59300 593

lnterpohonol des Modified Julian Date
T Poids et

} Mesures

4



Advantages of contributing to UTC

nanosecond

INTERNATIONAL ATOMIC TIME

i PERCENT) OF THE CLOCKS

.
° Ava | |a ble prOd ucts can be accessed th rough FOR INTERVALS OF ONE MONTH ENDING AT THE GIVEN DATES
. (===== DENOTES THAT THE CLOCK WAS NOT USED)
BIPM website:

- CIOCkS rates’ dﬂfts’ We|ghts |n UTC APL 35 1264  ©.921  0.825  0.628  0.029  8.829  0.824

APL 35 1791 0.883 0.873 0.089 0.872 0.872 0.861
APL 35 3842 09.839 0.e40 @.e49 @.858 9.855 0.855

- time links and their differences e Ten wam i oS e e
- time scales differences (UTC, UTC(k), GNSS Time scale, UTCr, TT,...)
- calibration status and results

UTC(NIST)-UTC(PTB) UTC'GNSS Time _—
{ iermtional des BIPM Time Department Data Base
i i 1 L . 3 1 Masares
104 L 35 s e I W
Status of ongoing, planned, requested and past GNSS calibration exercises
30
Ongoing, planned and requested GNSS calibration exercises
v 25 CALID Author | Comment/report Type of trip | Creation date
5 - T 1201-2021 PTE w G2 Gokden 201-03-02 12:53:43
g 20 1014-2020 ‘NIET | AGGO-IGNA-INTI-ONBA ‘Gl |2021-05-06 15:31:26
o 1013-2021 ‘WI! w ‘('-I .znn-m-m 12:37:53
Q 15 1012-2020 ‘WE SYRTE CNES-ILNAS ‘GZ .IURI 01-22 10:51:24
] 1201-2020 ROA SMD G2 Golden 202000-14 14:27:10
cc) 10
[ (1] Past GNSS calibration exercises
Z 5 CAL_ID Author Comment/report Validation date
102021 RO 1103-2021_GPAPIC1-GALE_ROA-TC_VI-0.pc 20103
g MJVV\ M r\/\ 10112021 ) 1011-2021_GP5P3 202103
102020 ternal TC 1106-2020_GP597._ 200000
5 L 5
2104 NISTPTB.T3TAS  TWSTFT (Xpea) , GPSPPP (0y} 380Ep 59000 59050 59100 59150 59200 59250 59300
T T T T T T T % s
59305 59310 59315 50320 59325 59330 50335 Modified Julian Date

Modified Julian Date
mnuernanonal ues
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Administrative and technical requirements

Requirements are described in CCTF Guidance documents

from the WG on MRA :
Guideline 6: Requirements for participation in the computation of UTC at the BIPM

Guideline 8: Technical requirements for the time laboratories for the participation
in UTC

Bureau Documents available at :  https://www.bipm.org/en/committees/cc/cctf/waqg/cctf-wgmra
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T Poids et
} Mesures



https://www.bipm.org/en/committees/cc/cctf/wg/cctf-wgmra

Administrative requirements: Guideline 6

All interested institutes should send by email to the Director of the BIPM Time
Department a letter of application requesting participation in UTC.
v This letter includes :

* a description of the time laboratory equipment;

* the contact details of the recommended contact person;

v" NMls or Designated Institutes of Member States in T/F have no other administrative
requirement

www.bipm.org 7



Administrative requirements: Guideline 6

v" For other institutes in States Member of the BIPM or Associate of the General
Conference additional requirements are:

statement explaining the motivation for maintaining a local realization of UTC
the relevant NMI should provide a written statement of support

v" For International Organizations participating in the CIPM MRA
statement explaining the motivation for maintaining a local realization of UTC

... If the Director of the BIPM Time Department considers the application as acceptable,
communication will be established with the designated person

www.bipm.org



Technical requirements: Guideline 8

v Laboratories willing to participate in the calculation of UTC should be
equipped of :
— one or more atomic clocks (not disciplined for a UTC contribution)
— instruments to allow remote clock comparisons.
Current recommended equipments :

+ Timing GNSS receivers : Multi channel, dual-frequency, code and phase
measurements, compatible with multi-constellation and providing CGGTTS and
RINEX files (to be submitted to the BIPM)

+ Two-way satellite time and frequency transfer (TWSTFT) station
(need arrangements with TWSTFT working group)

Redundant systems are encouraged for continuous participation

v' Then fill dedicated form and send to tai@bipm.org

www.bipm.org


mailto:tai@bipm.org

Technical requirements: data reporting

v Contributing laboratories must have the capacity to submit data to the BIPM on a
regular basis (automatization should be considered)

v Guidelines on the type of data requested and their submission rules :
http://webtai.bipm.org/database/documents/ReadMe guidelines.pdf

v' The BIPM Time Department will evaluate the data submitted over a trial period of
approximately three months before taking the decision to include (or not) the Institute
in the calculation of UTC.

[WfPass
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http://webtai.bipm.org/database/documents/ReadMe_guidelines.pdf

Some CCTF recommendations to participating laboratories

It is recommended by the CCTF to keep UTC(k) close to UTC for a better worldwide time
coordination ( difference smaller than 100ns ) ccps recommandation S 5 (1993)

It is recommended to provide all data from at least two independent GNSS systems
Recommandation CCTF 4 (2017)

Concerning the calibration of equipment, it is recommended to RMOs or laboratories
contributing to RMOs to :
- organize periodically calibration trips for Group 2 laboratories,
- follow BIPM calibration guidelines
- organize calibration trips in collaboration with the BIPM for a complete coverage.
Recommandation CCTF 3 (2015)

...for calibration of equipments contributing to UTC, contact your RMO Technical Chair

www.bipm.org 11



Thank you for your attention
... hoping to see you later in UTC ©

Contact : tai@bipm.org

Useful links:
Bureau BIPM website access to FTP of the Time Department : https.//www.bipm.org/en/time-ftp
International des BIPM Time Department database website : https://webtai.bipm.org/database/
Poi d s et Full technical documentation available at :
T https.//webtai.bipm.org/database/quidelines.html
{ Mesures
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https://www.bipm.org/en/time-ftp
https://webtai.bipm.org/database/
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