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JIVE

JIVE (Joint Institute for VLBI ERIC) is the central organisation in the European
VLBI Network (EVN).

EUROPEAN
T ]

NETWORK

JIVE support and coordinate operation of the radio telescopes, data processing and
correlation, mostly for astrophysics.

It also support research and development of software and hardware and provides
science support and training.
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hat is JUMPING JIVE?

JUMPING JIVE: Joining up Users for Maximizing the Profile, the Innovation and
Necessary Globalization of JIVE.
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Partners: 12 (o) SiKg ASTRON

Coordinator: Francisco Colomer (JIVE)
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UNIVERSTAT
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International LOFAR Telescope
UNIVERSITY OF LEEDS

Duration: 50 months (from December 2016 to January 2021)
Working packages: 10.

They go from outreach activities to technical aspects (integration of new
telescopes, adapting scheduling and monitoring tools, and enabling geodetic use
of JIVE data processor).
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Objective: implement full geodetic capabilities at the JIVE (SFXC)
correlator.

* Properly handling of geodetic sessions which are scheduled with sub-netting. \/

* Data Interface:
*Attach the correlator model to the correlator output \/
*Attach phase-calibration information to the correlator output
*Provide correlator output in appropriate format for further geodetic post

processing

* Validation with real data by using an IVS session &

* Conduct a full geodetic-style observation to address positions of non-geodetic
EVN antennas
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Validation procedure

DIFX SFXC
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Internal Control of the procedure
Implementation of HOPS and vgosDbMake in Bordeaux

HOPS 3.18 HOPS 3.18

vgosDbMake
v.0.4.3

Goal: to be able to reproduce Bonn results exactly so that the following comparison is

not affected by potential differences due to e.g. software version or other issues.

«

e
e

»
»

vgosDbMake
v.0.4.3

«
-
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Group Delay
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Results of Bonn successfully reproduced in Bordeaux:
vgosDbMake output are identical.
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Some issues related to the software implementation
Even if it was supposed to be straightforward, the comparison of vgosDb files was not.

We found:

* One difference between alist.out files in the Total MBD

* Differences in phase and other observables due to HOPS version
* HOPS 3.17 did not run on this data
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Processing at JIVE

The data of a full IVS session (R1872) was:

* Correlated at JIVE

« Transformed into Mk4 format

* Fringe fitted in Bordeaux with HOPS.

« Exported to vgosdb format with vgosDbMake.

- First vgosDb file produced with JIVE correlated data: T0DECT10XA (v.001)
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Extraction of observables from the vgosDb file
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Comparison between JIVE and Bonn

BONN post processed data
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144 11 o 128 Ampl. 130 134 13.2 pl. 126
1285 129 1 128.7 Sbd box 1286 256.7 258.7 Sbd box 2568
7410 74774 APs used UL 76176 7! 76/0 76/0 76/0 76/0 6/0 APs used
89.1 | 12 T4 106.9 PC R delays (ns) N 90.2 91.0 89.9 87.9 1111 106.5 108.5 PC R delays (ns)
-46.2 -39.8 -34.5 PC R delays (ns) X 428 425 -442 -45.7 -39.3 -30.9 -32.0 PC R delays (ns)
62:84 -100:142 168:-12 PC phase N:X 179:138 -18:157 -112:-156 -118:-96 80:-37 -121:173 -25:86 PC phase
-14:-10 9:10 K Manl PC NX 4:-6 3:1 18:18 -14:10 9:10 3:3 12 Manl PC
100 118 PC amp N 98 97 97 98 114 107 103 PC amp
X 38 8 8 26 36 35 32 X 37 37 37 37 6 35 4 31
N XOBURXO6LR  XO7UR XO08UR XO08UR X10UR X11UR X12UR X13URX13LR  Chan ids N XOBURXO6LR  XO7UR XO08UR XO08UR X10UR X11UR X12UR X13UR,X13LR  Chan ids
racks racks
x XOBURXOBLR  XO7UR X08UR XO09UR X10UR X11UR X12UR X13URX13LR gnan ksm x XDBURXOBLR  XO7UR XO08UR XO03UR X10UR X11UR X12UR X13UR,X13LR gna&slm
rac) ra
Group delay (ueec)(model) 2 691 G7562034E-}03 Apriori delay (usec) -2.69167517504E+03 Resid mbdelay (usec) -4.45300E-04 +- 4.6E-06 Group delay (usec)(model) 2 69167559676E+03 Apriori delay (usec) -2.69167513373E+03 Resid mbdelay (usec) -4.63037E-04 +- 46E-06
Sband dslay (usec] 816304E+03 Apriori clock {usec) 1.3268997E+0 Resid sbdslay (ussc) -1.29880E-02 +- 3.9E-04 Sband delay (usec) .69168788573E+03 Apriori clock (usec) 1.3268997E+02 Resid sbdslay (usec) -1.27520E-02 +/- 4.0E-04
Phase delay (usec) 2 691 67522740E+03 Apriori clockrate (us/s) -1.3600000E Resid phdelay (usec) -5.23578E-05 +- 22E-07 Phase delay (usec) 2 69167508255E+03 Apriori clockrate (us/s) -1.; Resid phdelay (usec) 5.11730E-05 +- 23E-07
Delay rale (us/s) -3.23044769122E-01 Apriori rale (us/s) 23044805345E-01 Resid rale (us’s) 3.62231E-08 +/- 7.3E-09 Delay rale {us/s) -3.23043405244E-01 Apriori rate (us/s) -3.23043444085E-01 Resid rate (us/s) 3.88409E-08 +/- 72E-09
Tolal phase (deg) -261.3 Apriori accel (us/s/s) 2.34340496594E-05 Resid phase (deg) -154.8 +- 07 Tolal phase (deg) -193.1 Apriori accel (us/s/s) 2.34340486067E-05 Resid phase (deg} 1513 +- 07
AMS  Theor. 13.434 +/-0.108 Pcal mode: MULTITONE, MULTITONE PG period (AP’s) 5, 5 RMS  Theor. Amplitude 13.023 +/- 0.106 Pcal mode: MULTITONE, MULTITONE PG period (AP’s) 5, 5
ph/seg (deg) 36 23 Sesrm (256)(255) 12.788 Pcal rate: 0.000E+00, 0.000E+00 (us/s) sb window (us)  -2.000 2.000 ph/seg (deg) 17.7 24 Search (256X256) 12.357 Pcal rate: 0.000E+00, 0.0C0E+00 (us/s) sb window (us)  -2.000 2.000
amp/seg (%) 52 4.0 .000 Bits/sample: 2x2 ‘SampCntNorm: disabled mb window (us) -0.025 0.025 amp/seg (%) 145 42 Interp. 0.000 Bits/sample: 2x2 ‘SampCntNom: disabled mb window (us) -0.025 0.025
phfrg (deg} 16 13 lnc seu avg. 13.025 Sample rale(MSamp/s): 18 dr window (ns/s) -0.061 0.081 phrirg (deg) 18 13 Inc. seg. avg. 12,636 Sample rale(MSamp/s): 18 dr window (ns/s) -0.061 0.081
amp/irg (%) 79 23 Inc. frq. avg. 13.011 Dala rate(Mb/s): 320 nlags: 128 |_cohere infinile ion window (TEC) 0.00 0.00 amp/irg (%) 76 23 Inc. frq. avg. 12.625 Dala rate(Mb/s): 320 nlags: 256 |_cohere infinite ion window (TEC} 0.00 0.00

N:az 0.0 el 0.0 pa0.0
Control file: cf_4631

N:az 128.7 el 39.7 pa-10.2 X:az 109.6 el 50.4 pa -36.8 u,v (fr/asec) 208.691 210.739 simultaneous interpolator, X:az 0.0 el0.0 pa0.0

Control file: cf_4631 Input file: /home/Gomez/Documents/VLBI_data/v1/4631/344-1700/NX..OFKOBW  Output file: Suppressed by test mode

u,v (fr/asec) 208.683 210.715

simultaneous interpolator,
Input file: fhome/Gomez/Documents/VLBI_data/JIVE/4631/344-1700/NX..OJFMRY  Oulput file: Suppressed by test mode
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Summary

We are able to produce vgosdb format files from data processed with
the JIVE correlator.

SNR was analysed and it shows satisfactory results. We are still
analysing the rest of the observables.

A full comparison between the two sets of observables from the
vgosDb files will be done and a report will be written.

Acknowledgement: the authors would like to thank Laura La Porta
and the Bonn group for providing us with the correlated and post-
processed data as well as all the auxiliary files.
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Thanks for your attention
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