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Notations 
 
As presented in [Petit et al., 2001] for the Z12-T, the calibration of a geodetic system is 
divided in (up to) 6 different parts (Figure 1) 

•XP = Delay of the 1PPS-in with respect to the laboratory reference 

•XO = Delay of the “internal reference” with respect to the 1PPS-in 
 
(XP + Xo) = REFDLY. 

•XC = antenna cable delay 

•[XD = short cable + splitter delay] 
 
(XC + XD) = CABDLY. In practice, XD is generally not used. 

•XR = receiver internal delay, measured from the “internal reference” 

•XS = antenna delay 
 
(XR + XS) = INTDLY. 
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Figure 1: Definition of the different delays used in the most general set-up of a geodetic 
system (here shown for a Z12-T) from [Petit et al, 2001]. 
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2/ phase 2 
 
Laboratories: BIPM, SU 
 
 
2.1/ BIPM (18096) 
 
 
Period 
 
MJD 58214 to 58220 
 
Delays 
 
BP1J: 
 XO = 133.98 ns       (187.86-53.88) 
 XP = 47.60 ns       (BP1R+C139+BP1S+C172) 
 REFDLY = 181.58 ns 
 CABDLY = 128.73 ns      (C138) 
 
BP1K: 
 10 MHz factory calibration = 4.45 ns 
 1PPS-freq offs = 89.51 ns 
 1PPS-freq corr = 2.01 ns 
 Total delay = 49.71 ns 
 
 XO = 2.01 ns 
 XP = 47.70 ns       (BP1R+C139+BP1S+C162) 
 REFDLY = 49.71 ns 
 CABDLY = 141.57 ns      (C131) 
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Setup at the BIPM 
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BP1K-BP1J 
 
 COMPUTATION OF BASELINE 
 
 Number of codes to fit baseline and biases = 143665 
 Number of huge residuals =    13. New iteration 
 Computed code bias (P1/P2)/m =     15.495    14.862 
 Computed baseline (X,Y,Z)/m =      1.765     0.260    -0.981 
 RMS of residuals /m =      0.642 
 
 Number of phase differences to fit baseline = 139973 
 A priori baseline (X,Y,Z)/m =      1.765     0.260    -0.981 
 20156 clock jitters computed out of  20156 intervals 
 AVE jitter /ps =    0.2 RMS jitter /ps =    4.8 
 
 Iter  1 Large residuals L1=    1 
 Iter  1 Large residuals L2=    4 
 Computed baseline L1 (X,Y,Z)/m =     -0.272    -0.047    -0.246 
 RMS of residuals L1 /m =      0.004 
 Computed baseline L2 (X,Y,Z)/m =     -0.257    -0.048    -0.243 
 RMS of residuals L2 /m =      0.005 
 
 Iter  2 Large residuals L1=    1 
 Iter  2 Large residuals L2=    4 
 Computed baseline L1 (X,Y,Z)/m =     -0.272    -0.047    -0.246 
 RMS of residuals L1 /m =      0.004 
 Computed baseline L2 (X,Y,Z)/m =     -0.257    -0.048    -0.243 
 RMS of residuals L2 /m =      0.005 
 
 Final baseline L1 (X,Y,Z)/m =      1.493     0.213    -1.228 
 Final baseline L2 (X,Y,Z)/m =      1.508     0.212    -1.224 
 
 COMPUTATION OF CODE DIFFERENCES 
 
 Number of code differences = 145520 
 
 Global average of individual differences 
 Code #pts, ave/ns, rms/ns 
 C1: 144639    53.167     2.733 
 C2:  86744    50.892     2.635 
 P1: 143375    52.581     2.510 
 P2: 143270    50.436     2.711 
 
 Number of  300s epochs in out file =  2016 
 Code #pts, median/ns, ave/ns, rms/ns 
 C1:  14478    53.224    53.215     1.231 
 C2:   8667    50.979    50.929     1.327 
 P1:  14336    52.683    52.619     1.198 
 P2:  14328    50.524    50.449     1.464 
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2.2/ SU (18146) 
 
 
Period 
 
MJD to 58264 to 58272 
 
Delays 
 
BP1K:  (cf page 10) 
 XO = 1.30 ns 
 XP = 219.50 ns) 
 REFDLY = 220.80 ns 
 CABDLY = 141.57 ns 
 
SU19: (cf page 10) 
 XO = -3.05 ns 
 XP = 197.50 ns 
 REFDLY = 194.45 ns 
 CABDLY = 48.17 ns 
 
SU31: (cf page 11) 
 REFDLY = 207.50 ns 
 CABDLY = 143.20 ns 

INT DLY: 39.2 ns GPSC1, 38.3 ns GPSP1, 37.5 ns GPSC2, 36.8 ns GPSP2 
 
SUCL: (cf page 12) 
 REFDLY = 207.50 ns 
 CABDLY = 128.20 ns 

INT DLY: -33.8 ns GPSC1, -34.6 ns GPSP1, -33.7 ns GPSC2, -34.5 ns GPSP2 
 
  



1001-2018-phase2-cv 
last update : 12/11/2018 

  Page 
10 

 
  

Setup at the SU 
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BP1K-SU19 
 
COMPUTATION OF BASELINE 
 
 Number of codes to fit baseline and biases = 262874 
 Number of huge residuals =     6. New iteration 
 Computed code bias (P1/P2)/m =     17.374    16.178 
 Computed baseline (X,Y,Z)/m =     -1.114     1.564     0.214 
 RMS of residuals /m =      0.635 
 
 Number of phase differences to fit baseline = 254533 
 A priori baseline (X,Y,Z)/m =     -1.114     1.564     0.214 
 24271 clock jitters computed out of  24271 intervals 
 AVE jitter /ps =   -0.0 RMS jitter /ps =    4.0 
 
 Iter  1 Large residuals L1=    3 
 Iter  1 Large residuals L2=    6 
 Computed baseline L1 (X,Y,Z)/m =     -0.104    -0.112    -0.068 
 RMS of residuals L1 /m =      0.004 
 Computed baseline L2 (X,Y,Z)/m =     -0.101    -0.105    -0.067 
 RMS of residuals L2 /m =      0.005 
 
 Iter  2 Large residuals L1=    3 
 Iter  2 Large residuals L2=    6 
 Computed baseline L1 (X,Y,Z)/m =     -0.104    -0.112    -0.068 
 RMS of residuals L1 /m =      0.004 
 Computed baseline L2 (X,Y,Z)/m =     -0.101    -0.105    -0.067 
 RMS of residuals L2 /m =      0.005 
 
 
 Final baseline L1 (X,Y,Z)/m =     -1.218     1.452     0.147 
 Final baseline L2 (X,Y,Z)/m =     -1.215     1.459     0.148 
 
 COMPUTATION OF CODE DIFFERENCES 
 
 Number of code differences = 263587 
 
 Global average of individual differences 
 Code #pts, ave/ns, rms/ns 
 C1: 263482    58.151     2.672 
 C2: 156732    54.328     2.908 
 P1: 262805    58.180     2.350 
 P2: 262725    54.188     2.552 
 
 Number of  300s epochs in out file =  2535 
 Code #pts, median/ns, ave/ns, rms/ns 
 C1:  26417    58.185    58.143     1.240 
 C2:  15704    54.411    54.332     1.395 
 P1:  26336    58.232    58.179     1.161 
 P2:  26326    54.303    54.192     1.331 
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BP1K-SU31 
 
COMPUTATION OF BASELINE 
 
 Number of codes to fit baseline and biases = 221054 
 Number of huge residuals =    12. New iteration 
 Computed code bias (P1/P2)/m =    -35.015   -35.658 
 Computed baseline (X,Y,Z)/m =      2.677    -0.860    -0.815 
 RMS of residuals /m =      0.517 
 
 Number of phase differences to fit baseline = 215117 
 A priori baseline (X,Y,Z)/m =      2.677    -0.860    -0.815 
 24846 clock jitters computed out of  24846 intervals 
 AVE jitter /ps =    0.0 RMS jitter /ps =    3.9 
 
 Iter  1 Large residuals L1=    1 
 Iter  1 Large residuals L2=    1 
 Computed baseline L1 (X,Y,Z)/m =     -0.122    -0.129    -0.064 
 RMS of residuals L1 /m =      0.004 
 Computed baseline L2 (X,Y,Z)/m =     -0.114    -0.118    -0.056 
 RMS of residuals L2 /m =      0.004 
 
 Iter  2 Large residuals L1=    1 
 Iter  2 Large residuals L2=    1 
 Computed baseline L1 (X,Y,Z)/m =     -0.122    -0.129    -0.064 
 RMS of residuals L1 /m =      0.004 
 Computed baseline L2 (X,Y,Z)/m =     -0.114    -0.118    -0.056 
 RMS of residuals L2 /m =      0.004 
 
 
 Final baseline L1 (X,Y,Z)/m =      2.555    -0.989    -0.879 
 Final baseline L2 (X,Y,Z)/m =      2.563    -0.978    -0.871 
 
 COMPUTATION OF CODE DIFFERENCES 
 
 Number of code differences = 221613 
 
 Global average of individual differences 
 Code #pts, ave/ns, rms/ns 
 C1: 221532  -115.819     1.816 
 C2: 135146  -118.707     2.083 
 P1: 220988  -116.500     1.767 
 P2: 220974  -118.673     2.016 
 
 Number of  300s epochs in out file =  2566 
 Code #pts, median/ns, ave/ns, rms/ns 
 C1:  22181  -115.750  -115.800     0.883 
 C2:  13524  -118.656  -118.679     1.086 
 P1:  22113  -116.458  -116.487     0.904 
 P2:  22115  -118.606  -118.664     1.147 
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BP1K-SUCL 
 
COMPUTATION OF BASELINE 
 
 Number of codes to fit baseline and biases = 221491 
 Number of huge residuals =    17. New iteration 
 Computed code bias (P1/P2)/m =    -35.093   -35.898 
 Computed baseline (X,Y,Z)/m =     -4.896     3.239     1.166 
 RMS of residuals /m =      0.607 
 
 Number of phase differences to fit baseline = 215546 
 A priori baseline (X,Y,Z)/m =     -4.896     3.239     1.166 
 24846 clock jitters computed out of  24846 intervals 
 AVE jitter /ps =    0.0 RMS jitter /ps =    5.0 
 
 Iter  1 Large residuals L1=    0 
 Iter  1 Large residuals L2=    9 
 Computed baseline L1 (X,Y,Z)/m =      0.049    -0.051     0.105 
 RMS of residuals L1 /m =      0.005 
 Computed baseline L2 (X,Y,Z)/m =      0.050    -0.046     0.099 
 RMS of residuals L2 /m =      0.006 
 
 Iter  2 Large residuals L1=    0 
 Iter  2 Large residuals L2=    9 
 Computed baseline L1 (X,Y,Z)/m =      0.049    -0.051     0.105 
 RMS of residuals L1 /m =      0.005 
 Computed baseline L2 (X,Y,Z)/m =      0.050    -0.046     0.099 
 RMS of residuals L2 /m =      0.006 
 
 
 Final baseline L1 (X,Y,Z)/m =     -4.847     3.188     1.271 
 Final baseline L2 (X,Y,Z)/m =     -4.846     3.193     1.266 
 
 COMPUTATION OF CODE DIFFERENCES 
 
 Number of code differences = 221753 
 
 Global average of individual differences 
 Code #pts, ave/ns, rms/ns 
 C1: 221678  -116.655     1.939 
 C2: 135241  -120.147     2.176 
 P1: 221421  -117.224     2.250 
 P2: 221371  -119.910     2.505 
 
 Number of  300s epochs in out file =  2566 
 Code #pts, median/ns, ave/ns, rms/ns 
 C1:  22195  -116.652  -116.642     0.958 
 C2:  13540  -120.102  -120.123     1.159 
 P1:  22160  -117.312  -117.228     1.106 
 P2:  22155  -119.927  -119.922     1.388 
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2.3/ BIPM (18292) 
 
 
Period 
 
MJD 58410 to 58418 
 
Delays 
 
BP1J: 
 XO = 133.96 ns       (187.84-53.88) 
 XP = 47.60 ns       (BP1R+C139+BP1S+C172) 
 REFDLY = 181.56 ns 
 CABDLY = 128.73 ns      (C138) 
 
BP1K: 
 10 MHz factory calibration = 4.45 ns 
 1PPS-freq offs = 89.47 ns 
 1PPS-freq corr = 1.97 ns 
 Total delay = 49.67 ns 
 
 XO = 1.97 ns 
 XP = 47.70 ns       (BP1R+C139+BP1S+C162) 
 REFDLY = 49.67 ns 
 CABDLY = 141.57 ns      (C131) 
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Setup at the BIPM 
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BP1K-BP1J 
 
COMPUTATION OF BASELINE 
 
 Number of codes to fit baseline and biases = 181817 
 Number of huge residuals =     4. New iteration 
 Computed code bias (P1/P2)/m =     15.519    14.865 
 Computed baseline (X,Y,Z)/m =      1.633     0.319    -0.893 
 RMS of residuals /m =      0.640 
 

 Number of phase differences to fit baseline 
 L1/L2 = 177084 
 L5    =  66306 
 A priori baseline (X,Y,Z)/m =      1.633     0.319    -0.893 
 25911 clock jitters computed out of  25911 intervals 
 AVE jitter /ps =   -0.0 RMS jitter /ps =    4.3 
 

 Iter  1 Large residuals L1=    8 
 Iter  1 Large residuals L2=    8 
 Iter  1 Large residuals L5=    0 
 Computed baseline L1 (X,Y,Z)/m =     -0.155    -0.076    -0.339 
 RMS of residuals L1 /m =      0.004 
 Computed baseline L2 (X,Y,Z)/m =     -0.149    -0.086    -0.326 
 RMS of residuals L2 /m =      0.005 
 Computed baseline L5 (X,Y,Z)/m =     -0.143    -0.088    -0.332 
 RMS of residuals L5 /m =      0.003 
 Iter  2 Large residuals L1=    8 
 Iter  2 Large residuals L2=    8 
 Iter  2 Large residuals L5=    0 
 Computed baseline L1 (X,Y,Z)/m =     -0.155    -0.076    -0.339 
 RMS of residuals L1 /m =      0.004 
 Computed baseline L2 (X,Y,Z)/m =     -0.149    -0.086    -0.326 
 RMS of residuals L2 /m =      0.005 
 Computed baseline L5 (X,Y,Z)/m =     -0.143    -0.088    -0.332 
 RMS of residuals L5 /m =      0.003 
 

 Final baseline L1 (X,Y,Z)/m =      1.478     0.243    -1.233 
 Final baseline L2 (X,Y,Z)/m =      1.484     0.233    -1.220 
 Final baseline L5 (X,Y,Z)/m =      1.490     0.230    -1.225 
 
 COMPUTATION OF CODE DIFFERENCES 
 
 Total number of code differences = 200761 
 
 Global average of individual differences 
 Code #pts, ave/ns, rms/ns 
 C1: 182937    53.079     2.491 
 C2: 111137    50.932     2.996 
 C5:  69134    39.034     2.262 
 P1: 181543    52.608     2.384 
 P2: 181421    50.408     2.896 
 E1:  16447    53.975     2.251 
 E5:  16557    38.860     1.940 
 
 Number of  300s epochs in out file =  2592 
 Code #pts, median/ns, ave/ns, rms/ns 
 C1:  18301    53.149    53.117     1.126 
 C2:  11138    50.969    50.979     1.464 
 C5:   6924    39.109    39.050     1.386 
 P1:  18166    52.689    52.635     1.133 
 P2:  18156    50.514    50.425     1.563 
 E1:   1641    54.052    54.012     1.058 
 E5:   1651    38.908    38.864     1.156  
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