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- Notes on section 1:

(1) Lv : Time activities are suspended for an undetermined period.
(2) TCC : Apparent time step of UTC(TCC) of +82.1 ns on MJD 55591.0 due to calibration.

ERRATUM 1 : Corrected values of uncertainties/ns in Section 1 of the Circular T 277:

Uy Ug
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2 - International Atomic Time TAI and Local atomic time scales TA(k). Computed values of [TAI-TA(k)].

Date 2011 0h UTC
MJD
Laboratory k

CH  (Bern)

F (Paris)

IT (Torino)

JATC (Lintong)

KRIS (Daejeon)

NICT (Tokyo)

NIST (Boulder)

NRC (Ottawa)

NTSC (Lintong)

ONRJ (Rio de Janeiro)

PL  (Warszawa)

PTB (Braunschweig)
SG (Singapore)

SU  (Moskva)

TL  (Chung-L1i)

USNO (Washington DC) -

- Note on section 2:

JAN 28
55589

43464.
167812.
99722.
-49163.
35359.
-148.
-45358543.
27166.
11654.
-8808.

-8244.
-329210.
7257.
27269908.
-536.
35079956.

O~NoOooONOON O

O R 00OWwWo

FEB 2 FEB 7 FEB 12 FEB 17 FEB 22 FEB 27
55594 55599 55604 55609 55614 55619
[TAI-TA(k)]/ns
43404 .2 43343.7 43279.7 43216.2 43153.9 43089.3
167812.0 167809.9 167806.2 167804.0 167802.0 167800.7
99852.6 99988.0 100121.5 100259.8 100401.3 100535.0
-49188.8 -49218.2 -49240.5 -49266.4 -49295.3 -49320.5
35430.3 35500.6 35563.3 35630.3 35692.5 35756.3
-149.3 -148.1 -150.7 -149.8 -150.1 -151.6
-45358736.2 -45358928.7 -45359121.7 -45359315.0 -45359507.8 -45359700.4
27133.5 27101.8 27071.2 27042.7 27008.0 26972.6
11679.8 11702.1 11729.4 11755.2 11776.8 11802.6
-8832.4 -8860.6 -8889.6 -8915.9 -8939.9 -8970.4
-8263.6 -8282.8 -8295.7 -8316.0 -8336.5 -8356.6
-329210.8  -329201.5 -329194.4  -329190.1 -329183.3 -329177.3
7268.6 7282.6 7295.8 7306.8 7321.5 7336.2
27270061.6 27270213.9 27270364.2 27270517.1 27270670.0 27270822.7 (1)
-532.4 -527.5 -526.2 -524.7 -520.1 -518.8
-35080249.9 -35080545.4 -35080840.6 -35081136.9 -35081433.2 -35081729.5

(1) SU : Listed values are TAI-TA(SU) - 2.

80 seconds.
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3 - Difference between the normalized frequencies of EAL (free atomic time scale) and TAI.

Interval of validity f(EAL) -f(TAI)
Steering correction 55589 - 55619 6.591x10 13 (2011 JAN 28 - 2011 FEB 27)
New correction 55619 - 55649 6.584x10 13 (2011 FEB 27 - 2011 MAR 29)
New correction foreseen 55649 - 55679 6.577x10° 13 (2011 MAR 29 - 2011 APR 28)

4 - Duration of the TAI scale interval.

TAI is a realization of coordinate time TT. The following tables give the fractional deviation d of the scale
interval of TAI from that of TT (the SI second on the geoid), i.e. the fractional frequency deviation of TAI
with the opposite sign: d = -y;,;. In this section, a frequency over a time interval is defined as the ratio of
the end-point phase difference to the duration of the interval. Whenever needed, the instability of EAL should
be expressed as the quadratic sum of three components with  in days: (1) a white frequency noise of

2.0x10* / \z, (2) a flicker frequency noise of 0.4x10* and (3) a random walk frequency noise of 1.0x107'® x .
The relation between EAL and TAI is given in Circular T and the BIPM Annual Report on Time Activities.

In the first table, d is obtained, on the given periods of estimation by comparison of the TAI frequency with that
of the given individual Primary Frequency Standards (PFS). In this table: u, is the uncertainty originating in the
instability of the PFS, u, is the combined uncertainty from systematic effects, u,,,, is the uncertainty in the
link between the PFS and the clock participating to TAI, including the uncertainty due to the dead-time, Uy rap 1S
the uncertainty in the Tink to TAI, u is the quadratic sum of all four uncertainty values. Ref(u,) is a reference
giving information on the values of u, or is the Circular T where the reference was first given. uz(Ref) is the u,
value stated in this references. Note that all uncertainties may vary over time and that the current u; values are
generally not the same as the peer reviewed values given in Ref(ug). See "http://www.bipm.org/jsp/en/TimeFtp.jsp"
for previous issues of Circular T and individual Reports of Evaluation of Primary Frequency Standards that explain
changes in uncertainties. A1l values are expressed in 10 and are valid only for the stated period of estimation.

Standard Period of d Uy Uy U Upjar u Ref(ug) wug(Ref) Note
Estimation

PTB-CS1 55589 55619 4.11 6.00 8.00 0.00 0.13 10.00 T148 8. (1)

NMIJ-F1 55589 55619 5.92 0.70 3.90 0.30 0.20 3.98 T213 3.9 (2)

NPL-CsF2 55579 55599 5.13 0.23 0.40 0.01 0.75 0.88 T271 0.41 (3)

SYRTE-F02 55594 55619 6.66 0.25 0.39 0.11 0.54 0.72 T227 0.65 (4)

SYRTE-FOM 55594 55614 6.52 0.30 0.82 0.22 0.66 1.12 Ti84 0.80 (4)

Notes:

(1) Continuously operating as a clock participating to TAI
(2) Report 01 MAR. 2011 by NMIJ

(3) Report 14 FEB. 2011 by NPL

(4) Report 04 MAR. 2011 by LNE-SYRTE
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The second table gives the BIPM estimate of d, based on all available PFS measurements over the period MJD
55229-55619, taking into account their individual uncertainties and characterizing the instability of EAL as
noted above. u is the computed standard uncertainty of d

Period of estimation d u

55589-55619 6.1x10*°*  0.5x10°° (2011 JAN 28 - 2011 FEB 27)

5 - Relations of UTC and TAI with predictions of UTC(k) disseminated by GNSS and their System Times.

[UTC-GPS time] = -15 s + C, . [TAI-GPS time] =19 s + C, ., global uncertainty is of the order of 10 ns.
[UTC-UTC(USNO) GPS] = C,' . [TAI-UTC(USNO)_GPS] = 34 s + C,', global uncertainty is of the order of 10 ns.
[UTC-GLONASS time]l = C, . [TAI-GLONASS time] = 34 s + C; , global uncertainty is of the order of hundreds ns.
LUTC-UTC(SU) GLONASS]= C,". [TAI-UTC(SU)_GLONASS]= 34 s + C,', global uncertainty is of the order of hundreds ns.

LUTC(USNO) _GPS] and [UTC(SU) _GLONASS] are, respectively, UTC(USNO) and UTC(SU) as predicted by USNO and SU

and disseminated by GPS and GLONASS. The C, and C," values provide realizations of GPS time and of the prediction

of UTC(USNO) broadcast by GPS, as obtained using the values [UTC-UTC(OP)] and the GPS data taken at the Paris
Observatory, corrected for IGS precise orbits, clocks and ionosphere maps. The C, and C,' values provide realizations of
GLONASS time and of the prediction of UTC(SU) broadcast by GLONASS, as obtained using the values [UTC-UTC(A0S)]

and the GLONASS data taken at the Astrogeodynamical Observatory Borowiec (AOS). N,, N,', N, and N,' are the numbers of
measurements; when N;, Ny', N, or N;' is 0, the corresponding values in the table are interpolated.

The standard deviations o;, o,", o, and o,' characterize the dispersion of individual measurements.

The actual uncertainty of users’ access to GPS and GLONASS times may differ from these values.

For this edition of circular, o= 1.3 ns, o,'= 1.3 ns, o= 8.0 ns, o,'= 9.3 ns

2011 0h UTC MJD Cy/ns N, C,'/ns  N,°  Ci/ns N, C,'/ns N’

JAN 28 55589 -2.3 89 3.3 8 -157.3 85 -316.8 89
JAN 29 55590 -1.7 89 4.1 89 -159.4 88 -318.9 89
JAN 30 55591 0.3 90 1.3 90 -158.9 90 -317.7 90
JAN 31 55592 -0.4 89 1.3 89 -156.7 86 -314.0 88
FEB 1 55593 -2.1 89 2.6 89 -154.9 69 -312.4 61
FEB 2 55594 -3.1 89 3.4 88 - - - -
FEB 3 55595 -2.0 90 0.9 90 - - - -
FEB 4 55596 1.7 89 6.5 89 -153.5 68 -304.6 64
FEB 5 55597 -0.9 89 3.5 89 -159.5 85 -307.6 87
FEB 6 55598 -4.5 89 1.9 8 -162.2 89 -309.8 89
FEB 7 55599 -2.3 90 1.4 90 -160.1 90 -308.2 90
FEB 8 55600 -2.4 89 2.0 89 -158.9 89 -307.9 89
FEB 9 55601 -1.9 88 2.0 88 -160.0 74 -310.9 74
FEB 10 55602 2.2 87 2.4 87 -164.5 84 -316.6 85
FEB 11 55603 2.6 90 3.0 90 -168.4 90 -318.2 90
FEB 12 55604 -1.0 89 0.9 88 -169.3 86 -327.1 84
FEB 13 55605 -6.0 89 5.4 89 -170.0 85 - -
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2011 0h UTC MJD Cy/ns N, C,'/ns N, C,/ns N, C,'/ns N’
FEB 14 55606 -2.8 89 -3.2 89 -168.2 83 - -
FEB 15 55607 -0.7 89 -1.2 89 -164.1 87 -320.1 90
FEB 16 55608 -0.9 89 -1.4 89 -163.9 89 -323.4 89
FEB 17 55609 -1.0 89 -1.5 89 -164.0 89 -329.0 89
FEB 18 55610 0.4 87 -0.4 87 -161.4 89 -328.4 89
FEB 19 55611 0.0 90 -1.7 90 -161.4 88 -329.4 90
FEB 20 55612 -1.9 89 -3.7 89 -162.1 87 -329.5 89
FEB 21 55613 0.2 89 0.4 89 -162.5 85 -329.3 89
FEB 22 55614 -0.7 89 -0.6 89 -161.5 87 -329.5 89
FEB 23 55615 0.4 90 -0.8 90 -160.8 90 -329.5 90
FEB 24 55616 2.2 89 1.6 89 -160.6 89 -329.3 89
FEB 25 55617 1.8 89 2.6 89 -158.4 89 -327.8 89
FEB 26 55618 0.2 89 -0.3 89 -156.4 88 -327.0 89
FEB 27 55619 0.2 90 -1.3 90 -155.4 90 -327.0 90

ERRATUM 2: Corrected values of Cy/ns in Section 5 of the Circular T 276:

MJD C,
55556 -7.0
55557 -4.4
55558 -6.5
55559 -7.9

6 - Time 1links used for the computation of TAI and their uncertainties.

The time Tinks used in the elaboration of this Circular T are listed in this section. The technique for the Tink is
indicated as follows: GPS SC for GPS all-in-view single-channel C/A data; GPS MC for GPS all-in-view multi-channel C/A
data; GPS P3 for GPS all-in-view multi-channel dual-frequency P code data; GPS PPP for GPS Precise Point Positioning
technique; GPS GT for 'GPS time' observations; GLN MC for GLONASS common-view multi-channel C/A data; GPSGLN for the
combination of GPS MC and GLN MC Tinks; TWGPPP/TWGPP3 for the combined smoothing of TWSTFT and GPS PPP/GPS P3; INT LK
for internal cable Tink and TWSTFT for two-way satellite time and frequency transfer data.

For each Tink, the following uncertainties are provided: u, is the statistical uncertainty evaluated by taking into
account the level of phase noise in the raw data, the interpolation interval between data points and the effects
with typical duration between 5 and 30 days. u, is the estimated uncertainty of the calibration.

The calibration type of the 1link is indicated as: GPS EC for GPS equipment calibration; TW EC for two-way equipment
calibration; LC (technique) for a link calibrated using 'technique'; BC (technique) for a link calibrated using
"technique’ to transfer a past equipment calibration through a discontinuity of 1link operation. DIC is used for direct
internal calibration.

The calibration dates indicate: the most recent calibration results for the two laboratories in the case of EC and
the most recent calibration of the 1ink in the case of LC and BC.
NA stands for not available, in this case estimated values are provided.
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Link

A0S /PTB
APL /PTB
AUS /PTB
BEV /PTB
BIM /PTB
BIRM/PTB
BY /PTB
CAO /PTB
CH /PTB
CNM /PTB

CNMP/PTB
DLR /PTB
DMDM/PTB
DTAG/PTB
EIM /PTB
HKO /PTB
IFAG/PTB
IGNA/PTB
INPL/PTB
INTI/PTB

IPQ /PTB
IT /PTB
JATC/NTSC
JV /PTB
KIM /PTB
KRIS/PTB
Kz /PTB
LT /PTB
Lv /PTB
MIKE/PTB

MKEH/PTB
MSL /PTB
NAO /PTB
NICT/PTB
NIM /PTB
NIMB/PTB
NIMT/PTB
NIS /PTB
NIST/PTB
NMIJ/PTB

Type

TWGPP3
GPS MC
GPSPPP
GPS MC
GPS MC
GPS MC
GPS MC
GPS MC
TWSTFT
GPS MC

GPS MC
GPSPPP
GPS MC
GPSPPP
GPS MC
GPS MC
GPSPPP
GPS MC
GPS P3
GPS MC

TWSTFT
TWSTFT
INT LK
GPS GT
GPS MC
GPSPPP
GPS MC
GPS MC
GPS P3
GPSPPP

GPS SC
GPS P3
GPS MC
GPSPPP
GPS P3
GPS MC
GPS P3
GPS P3
TWGPPP
GPSPPP

u,/ns
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Calibration Type

BC(GPS MC)

GPS EC/GPS EC

LC(GPS MC)

BC(TWSTFT)

GPS EC/GPS EC

NA /GPS EC

GPS EC/GPS EC

GPS EC/GPS EC
LC(TWSTFT)/BC(GPS PPP)
BC(GPS SC)

GPS EC/GPS EC
GPS EC/GPS EC
GPS EC/GPS EC

LC(GPS MC)
GPS EC/GPS EC
GPS EC/GPS EC
GPS EC/GPS EC
GPS EC/GPS EC

NA /GPS EC

NA /GPS EC

LC(GPS MC)
LC(TWSTFT)/BC(GPS PPP)
DIC

NA /GPS EC

NA /GPS EC

GPS EC/GPS EC

NA /GPS EC

GPS EC/GPS EC

LC(GPS MC)

NA /GPS EC

NA /GPS EC

NA /GPS EC

NA /GPS EC

GPS EC/GPS EC

GPS EC/GPS EC

NA /GPS EC

NA /GPS EC

LC(GPS MC)
LC(TWSTFT)/BC(GPS PPP)
GPS EC/GPS EC

Calibration Dates

2008

2003 Dec/2006
2009

2008

2007

NA /2006

2008 Jun/2006
2004 Nov/2006
2008 Sep/2009
2008

2004 May/2006
2007 Feb/2004
2007 Jan/2006
2009

2007 May/2003
2004 Sep/2006
2003 Jun/2004
2004 Aug/2006
NA /2004

NA /2006

2010

2008 Sep/2009
/2006

NA /2003

NA /2006

2005 Aug/2004
NA /2006

2006 Oct/2006
2010

NA /2004

NA /2006

NA /2004

NA /2006

2005 Jun/2004
2009 Dec/2004
NA /2006

NA /2004

2010

2005 May/2009
2002 Apr/2004

May
Sep
Nov
Jan
Nov
Sep
Sep
Sep
Aug
May

Sep
Aug
Sep
Jul
Aug
Sep
Aug
Sep
Aug
Sep

Aug
Aug
Sep
Aug
Sep
Aug
Sep
Sep
Jun
Aug

Sep
Aug
Sep
Aug
Aug
Sep
Aug
Jun
Aug
Aug
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Link

NMLS/PTB

NPL

/PTB

NPLI/PTB

NRC
NRL

/PTB
/PTB

NTSC/PTB
ONBA/PTB
ONRJ/PTB

op
ORB

PL
ROA
SCL
SG
SIQ
SMD

UA
UME

/PTB
/PTB

/PTB
/PTB
/PTB
/PTB
/PTB
/PTB
/PTB
/PTB
/PTB
/PTB

/PTB
/PTB
/PTB
/PTB

USNO/PTB

VMI
VSL
ZA

/PTB
/PTB
/PTB

Type

GPS MC
TWSTFT
GPS MC
GPSPPP
GPSPPP
GPS MC
GPS MC
GPS MC
TWSTFT
GPSPPP

GPS MC
TWGPPP
GPS MC
GPSPPP
GPS SC
GPS MC
GPS MC
TWGPPP
GPSGLN
GPSPPP

GPSPPP
GPSPPP
GPS MC
GPSGLN
GPSPPP
GPS P3
TWSTFT
GPS P3

u,/ns
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<
w
~
>
(%]

N

N
OO O0C1IO1TO1O01TN 01O

OO oOoOoOooOooOoooo

oo oo oOocoooOo

ORR OO OoOOoOCOoOoOoOoOoOo

Calibration Type

NA /GPS EC

LC(GPS P3)

GPS EC/GPS EC

GPS EC/GPS EC

GPS EC/GPS EC

GPS EC/GPS EC

GPS EC/GPS EC

NA /GPS EC
LC(TWSTFT)/BC(GPS PPP)
GPS EC/GPS EC

GPS EC/GPS EC
LC(TWSTFT)/BC(GPS PPP)
LC(GPS SC)

GPS EC/GPS EC

NA /GPS EC

NA /GPS EC

NA /GPS EC
LC(TWSTFT)/BC(GPS PPP)
LC(GPS MC)

GPS EC/GPS EC

GPS EC/GPS EC

GPS EC/GPS EC

NA /GPS EC

GPS EC/GPS EC

GPS EC/GPS EC

NA /GPS EC
LC(TWSTFT)/BC(GPS PPP)
NA /GPS EC

Calibration Dates

2008
2005
2003
2002
2004
2004

2008
2003

2006
2005

2010

2006
2011

2005
2009

2005
2001

2006

NA /2006
Sep/2009
Ju1/2006
Nov/2004
May/2004
Sep/2006
Ju1/2006
NA /2006
Sep/2009
Ju1/2004

Oct/2006
May/2009

1993
Mar/2004
NA /2003
NA /2006
NA /2006
Mar/2009

2009
Feb/2004

May/2004
Feb/2004
NA /2006
Dec/2006

/2004
NA /2004
Mar/2009
NA /2004

Sep
Nov
Sep
Aug
Aug
Sep
Sep
Sep
Aug
Aug

Sep
Aug
May
Aug
Aug
Sep
Sep
Aug
May
Aug

Aug
Aug
Sep
Sep
Aug
Aug
Aug
Aug
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