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— weekly files
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Support to laboratc
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Results, publications

« Monthly Circular T
— April 2003
« [UTC-UTC(k)], [TAI-TA(k)] to 0.1ns
» Time links used for the calculation
— January 2004
Time links,
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1 - Coordinated Uniwversal Time UTC and its local realizations UTC(k). Computed valuss of [UTC-LUTO(RDD.
From 1999 Janwary 1, Oh UTC, TAD-UTC = 32 s.

Date 2004 0h UTC JAN 30
HID 53034
Laboratory &
ADS  {Borowiec) -27.0
APL  {Laurel} -208.1
AUS  (Sydney) -481.1
BEV {Wien) 27.0
BIRM {Beijingh 1671.5
CAD (Cagliari) -4072.7
CH  (Berm) -1.8
CHH  {Queretaro) 1.9
CHHEF {Panama) -2217.8
CRL  (Tokyod -12.8

C5IR
DLR
DTAG
IEN
IF&G
IGHA
THRL
JATE
JV
KRIS

LOS
LT

M5L
HAl
HIM
HIHE
NINT
NIST
HHC

HMIJ

{Pretorial 2047,
{Oberpfaffenhofen) 17.
{Darmstadt} 221.
{Torino) -26.
{Wettzall) - 2658
{Busnos Aires) -a3.
{Jerusalen} -0345,
{Lintong) -11080.
{Kjeller) -9884q .
{Dasjon) 18,

{Leeds) 48493,
{¥ilnius) 124.
{Lower Hutt) -an.
[Mizusawa) -30.
{B=ijing) - 2658,
{Bucharsst) -324 .
{Bangkok) -882.
{Boulder) -3,
[Sofiva) -3584.
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2 - Internaticnal Atomic Time TALI and Local atomic time scales TA(k). Computed walues of [TAI-TA(K)].

Date 2004 th UTEC JAN 3 FEE 4 FEB 9 FEE 14 FEE 1% FEB 24 FEE 2%
HJID 53034 53039 53044 5304% 53054 53068 53064
Labaratory & [TAI-TATk)] fns
CH  {Bern) 40459 . 6 40844 .5 40784 .0 40827 .4 41068.8 41207.9 41345, 2
CRL  {Tokyo) 183248.7 1834518 183652.0 183855.1 1840693 184261.5 184451 .9
F {Paris) 16%365.1 169363.8 16%386.9 1653647 1659361.0 169361.9 165360 .0
IEN {Torino} 33447 .3 338635 136880 J31813.5 33825.2 34045.0 Jal6l. 9
JATC {Lintong) - 340565 - 34044 L8 - 340856 -34138.2 -34179 .8 34217 .7 -3424% .0
ERIZ {Tasjon) 6730.1 G762 67709 67844 G804 .5 68259 BEAT .G
WIST {Boulder) -A65255%887.7 -45260086.8 -45260281.6 45260479 .8 -45280676.1 -45260872.1 -45261070.0
MRC {Ottawal ZETBS. 0 287731 28773.2 2ET79.0 28re1.7 2877%.9 28782.9
WTEC {Limntong) 414.1 426.0 424.4 421.3 4264 431.8 435.9
FL {Warszawal -2074.% -2088.0 -2103.5 -211%.5 -2130.7 -2141.4 -215£.2
FTE {EBraunschweig) -355245.4 3692470 -36%242.0  -35%241.8  -359233.2 -360226.5 3552248
50 {Moskval 2T240971.%  ET240873.0  2TEA0O7E 6  ET2409T72.0  EV240%72.1 27240075.4 27240877 (1)
USND (Washington DI} -348925100.1 -3452540% .2 -34%25715.8 -34926022.6 -140926131.9 3492683153 -34926045 .2

- Note on section 2:

(1) S0 : Listed waluss are TAI-TA(SU) - 2.80 ssconds.

1 - Difference between the normalized freguencises of EAL (free atomic time scale) and TAI.

Interval of validity T{EAL) - FUTAL)

Stesring correcticn SAN34 - 53094 £.930x10°%* (2004 JAN 30 - 2004 MAaR 30)
New correction foreseen 53094 - 53124 £.920x10°" (2004 MAR 30 - 2004 APR 29)



4 - Duration of the TAI scale interval.

TAl is a realization of coordinate time TT. The following tables giwe the fractional deviation & of the scale
interval of TAI from that of TT {the 5I second on the geaid). i1.e. the fractional freguency deviation of TAI
with the opposite sign: d = -¥yy. In this section, a freguency aver a time interwval 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 exprezszed as the gquadratic sum of three components with ¢ in days: (1) a white frequency noise of

B.Ox1D* 7 Jt; {2) a flicker frequency noise of 0.&x10" and (3) a random walk frequency noise of

1.6x10* = W¢. The relation between EAL and TAI is given in Circular T and the Annual Report of the BIPM

Time Zection.

In the first table, d 135 obtained. on the given periods of estimation by compariszon of the TAI freguency with
that of the given indiwidual Primary Fregquency 3tandards (PF3). In this table: w, iz the uncertainty originating
in the instability of the PF5. w, is the combined uncertainty from systematic effects, Reflug) 15 a reference
giving information on the stated walue of wg or 15 the Circular T where this reference was first given, e 13
the wncertainty in the Tink betwesn the PFS and the clock participating to TAL, including the uncertainty due fo
the dead-time, i 15 the uncertainty in the Tink to TAI, w iz the guadratic sum of all four uncertainty values.
A1l walues are expressed im 10°%°,

Standard Period of d Uy wy Reflus) Wow  Oypa o Note
Estimation

SYRTE-FO2 52014 53044 1.5 0.2 0.2 Tig3 0.5 1.0 1.4 {1
SYRTE-FOM 22015 G304% 6.6 0.3 1.1  T183 0.7 1.0 1.7 {1
SYRTE-JPD 52034 5305%  17.7 0.5 6.5 T160 0.3 1.2 G.6 {2)
IEM-C53F1 53034 53044 2.6 0.4 1.2 Ti91 0.4 3.0 3.3 HEH
PTE-C51 53034 63084 4.3 5.0 8.0  Tiad 0.4 1.0 9.5 (4}
PTE-C52 53034 63084 B.8 3.0 120 Tias 0.a 1.0 12.4 (%)

Notes:
(1) Report 5 March 2004 by EWM-S5YRTE.

{2} Report 4 March 2004 by BHM-SYRTE.

(3} Report 2 March 2004 by IEN.

{4} Continuously operating as a clock participating fo TAI.

The zecond table gives the BIFM estimate of 4. based on all available PFS measurements over the period MJID
52674 -53064. taking into account their individual uncertaintizs and characterizing the instability of EAL as
noted abowe. w is the computed standard uncertainty of d

Period of estimation d u

53034 - 53084 7.1e10°% 1.Ex10 (2004 JaN 30 - 2004 FEE 29)
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E - Relations of UTC and TAIL with GPS time and GLOMASS time.

[UTC-GR5 £ime]
[UTC-GLONASS £ime]

-1 [TAI-GPS time]

[TA-GLONASS time]

19 = + £.. glokal uncertainty is of order 10 mns.
32 s + £,. glokal uncertainty is of order hundreds ns.

35+ L.
s+ L,

The £, values are cbtained using the walues [UTC-UTO(OP)] and the GPS data taken at the Paris Observatory., corrected
for IG5 precisze arbits, clocks and 1onosphere maps. The £, values are cbtained using the values [UTC-UTCCWEL)] and
the GLONASS data taken at the KMi Van Swinden Laboratorium (¥EL). M, and ¥, are the numbers of measurements. The
standard deviations &, and ¢ characterize the disperszion of individual measurements. The actwal wncertainty of
user's access to GPS and GLOWASS times may differ from these walues.

For this circular, &, = 2.0 ns, o = 26.6 ns

Date 2004  Oh UTC  MJD Cofns My C.ins W,
JAN 30 53034 0.2 43 205.5 29
JAN 31 53035 S1.B 43 200.2 0
FEE 1 53036 -1.0 42 187.1 0
FEE 2 53037 1.2 40 185.0 5
FEE 3 53038 4.7 4z 185.7 55
FEE 4 53039 6.3 43 204.9 49
FEE & 53040 4.4 4z 192.5 63
FEE & 53041 1.0 42 173.2 &0
FEE 7 51042 0.8 43 168.0 75
FEE & 53043 0.8 43 176.7 71
FEE © 53044 231 43 170.2 76
FEE 10 51045 3.0 42 166.6 81
FEE 11 53046 -6.9 42 182.4 56
FEB 12 53047 6.6 43 199.5 5B
FEE 13 53048 T 208.0 &3
FEB 14 53049 S1.6 44 204.7 &5
FEE 15 53050 3.1 44 189.4 46
FEB 16 51051 -1.6 45 185.3 &5
FEB 17 53052 -1.B 42 170.4 40
FEB 18 51053 2.4 4z 168.2 35
FEB 19 51054 5.4 40 184.9 71
FEB 20 53055 4.9 42 201.9 &8
FEB 21 51056 1.7 41 212.1 &9
FEE 22 53057 2.2 42 205.4 5§
FEB 23 51058 0.1 40 214.6 22
FEB 24 51059 0.7 40 217.3 72
FEB 25 53060 1.0 410 209.7 80
FEE 26 51061 3.7 39 215.6 &9
FEE 27 51062 5.9 42 296.4 &0
FEB 28 51063 B2 41 292.6 29

53064 8.2 40 219.9 39

BIPM - T 194 - 5



& - Time links wsed for the computation of TAL and their uncertainties

The time Tinks used im the elaboration af this Circufar T are listed in this section. The technique far the Tink is
indicated as follows: GPS 5C for GPS common-view single-channel CFA data; GPS MC for GPE common-view multi-channel
CFA data; GPE P3 for GPS common-wisw multi-channel dual-freguency P code data: GPS GT for "GPS time” observations:
INT LK far internal cable link and TWSTFT for two-way satellite time and freguency transfer data.

For each Tink, the following uncertainties are provided: w, 15 the statistical wncertainty evaluated by taking into
account the lewel of phase noize in the raw data, the interpolation interval between data points and the effects
with typical duration between 5 and 30 days. ug 15 the uncertainty on the calibration, estimated by the BIPH.

The calikration type of the Tink iz indicated as: GPE EC for GPS equipment calibration: TW EC for two-way eguipment
calibration: LC (techmigue) for a link calibrated using 'techmnigue'; BC {techmique} for a Tink calibrated using
“technique” o transfer a past eguipment calibration through a discontinuity of Tink operation.

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 link in the case of LT and BC.
N& stands for mot availale, in this case estimated walwes are provided

Link Type [T - U/ s Calibration Type Calibration Dates

ADE SPTE  GPE MC 1.5 5.0 GPE EC JGPE EC 2001 Oct/2003 Aug
APL JUSHO GRE MC 1.5 20.10 NA SGPE EC MA S2002 Apr
AUS SCRL GRS MC 1.0 5.0 GPS EC/GPE EC 2002 Sep/2002 Aug
BEY fFTE GRS HC 1.5 5.0 GPS EC/GPE EC 2001 Dec/2003 Aug
EIRMSCRL  GPE HC 2.5 20.0 NA SGPS EC HA /2002 Aug
CAD /PTE GPT SC 7.0 20.10 NA SGPS EC HA F2003 Aug
CH fPTE GPE 5SC 2.5 20.0 NA SGPE EC MA /2003 Aug
CHM SNIST GRE SC 5.0 20,10 NA SGPE EC MA 2003 Jul
CHHFSUSHD GRE MC 4.0 7.0 GPS EC/GPFE EC 2002 Octs2002 Apr
CREL /FTE GRE MC 2.0 5.0 GPS EC/GPE EC 2003 Oct/2003 Aug

CSIRSFTE  GRE MC 1.0 20.10 NA SGFE EC MA /2003 Aug
DLR fPTE GPE P3 0.7 5.0 GPS EC/GPT EC 2003 Aprs2003 Aug
DTAGS/PFTE GRS SC 10 0.0 GPS EC/GPE EC 1598 May /2003 Aug
IEN fFTE TWETFT 1.0 5.0 LC (GPE 5C) 2002 Feb
IFAGS/FTE GRS P3 0.7 5.0 GPS EC/GPFE EC 2003 Jun/2003 Aug
IGHASNIST GRE GT 5.0 20.10 NA SGPFE EC MA /2003 Jul
INPLSPTE GRS SC 4.0 10.0 GPS EC/GPE EC 1%87 Jun/2003 Jun
JATC/NTSC INT LK 0.2 20.10 HA NA&
J¥ SPTE GPE GT 5.0 20.10 NA SGPE EC HA f2003 Jun
KRISSCRL GRS HC 2.5 20.10 NA SGPE EC MA /2002 Aug
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Link Type i, ns Calibration Type Calibration Dates

LDS /PTE GRE SC 3.0 20.10 N& FGPE EC WA F2003 Jun
LT JPTE GPE MC 1.5 5.0 GPS ECFGPE EC 2001 Mow/2003 Jun
MSL FCRL GRS MC 1.0 20,10 N& GRS EC WA F2002 Aug
WAD FCRL GPE EC 3.0 20,10 N& SGFE EC WA F200Z Aug
NIM FCRL GPE 5C 3.0 20,10 N& SGPE EC WA F2002 Aug
NIMB/PTE GPE 5C 15.0 20,10 N& SGPE EC WA F2003 Jun
NIMT/CRL GPE MC 3.0 20,10 N& FGFE EC WA FE00E Aug
MIST/PTE TWETFT 0.5 5.0 LC{GPE EC) 2003 Sep
WMC /PTE  GPE GT 5.0 20.10 H& FGPE EC WA F2003 Aug
NMIJFCRL  TWETFT i.5 5.0 LC{GPE 5C) 2001 Det
NMLE/CRL GRS MC 1.0 20,10 N& GRS EC WA F2002 Aug
NPL fPTE TWETFT 0.5 5.0 LC{GPS 5C) 1999 How
NPLISPTE GPE 5C 3.0 20,10 N& SGPE EC WA F2003 Aug
NRC FUSND GRE SC 3.0 15.4 GPS ECFGPS EC 1582 fF200E Apr
NTSCSCRL  TWETFT 1.5 5.0 LC{GPE EC) 2001 Oet
OMH /PTE GPE 5C 2.5 20,10 N& GRS EC WA F2003 Aug
ONBASUSND GPE MO 5.0 7.0 GPS ECFGPE EC 2000 Oct/2002 Apr
ONRJSNIST GRE SC 5.0 20.10 H& FGFE EC WA F2003 Jul
OF  fPTE GPE 5C 2.5 5.0 GPS ECFGPE EC 2004 Jan/2003 Aug
ORE fPTE GPE P3 0.7 5.0 GPS ECFGPE EC 2003 Jul/2003 Aug

FL /PTE GPE MC 1.5 5.0 GPS ECSGPE EC 2001 Oct/2003 Aug
ROA SPTE  TWETFT 1.0 5.0 LC{GPE 5C) 2001 Dec
SCL FCRL GPE EC 4.0 0.0 GPS EC/GPE EC 1593 May /2002 Aug
56 JFCRL GPE MC 3.0 20,10 N& SGFE EC WA F2002 Aug
SMU SPTE  GRE SC 5.0 20.10 H& FGFE EC WA F2003 Aug
5 FPTE GRE SC 3.0 10.40 GPS ECFGFE EC 1597 Oct/2003 Aug
50 /PTE GRE SC 3.0 5.0 GPS EC/GPE EC 2003 Apr/2003 Jun
TCC ANIST GPE 5C 5.0 20.10 N& FGPE EC WA F2003 Jul
TL FCRL  TWETFT 1.5 5.0 LC{GPS 5C) 2001 Oct
TP fPTE GPE 5C 2.5 5.0 GPS ECFGPE EC 2001 Oct/2003 Jun

UME /PTE GPE EC 15.0 20,10 N& SGFE EC WA F2003 Jun
USNOSPTE  TWETFT 0.5 3. BC{GFE P3) 2003 Sep
VSL /PTE  TWETFT 1.0 5.0 LC{GPE 5C) 1599 Dec
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