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OUR TESTS IN 2015/16

experiment date time targets comments
code (UT) | GPS | GLONASS
- June 15 - v v tracking tests
179a 28.6.15 | 18-20 v v 16 satellites,
change frequency for each satellite
236a 24.8.15 | 12-16 v fixed frequencies, dual polarisation
238a 26.8.15 | 12-16 v v fixed frequencies, dual polarisation
126b 5.5.16 | 17-23 v DEBC in Ho; no Mark4 data
131a 10.5.16 | 17-23 v redundant recording (DBBC 4+ Mark4) in Ho
132a 11.5.16 | 17-23 v not observed due to high winds
= Single-baseline (Ho-Cd) N/xf\? j\ .
o
= L-band -~ \ \
= Tracking of GPS & GLONASS ( ‘
Ceduna30m }
Aim: 1

» wsenable and streamline the process
from scheduling to analysis“

Hobart26m &
UNIVERSITY OF TASMANIA | AUSTRALIA 2



WS ON VLBI TO NEAR FIELD TARGETS | BONN | OCT 5-6 2016

_'. vex - = [ . .
5? = Vievs | ¥ Startln_g and finishing
scheduling with VieVS, we have
- H developed a complete
12-17GHz 5 ,1.21.7GHz process chain.

E 30m :E E 26m

DBBC £ Mks / DBBC = Wherever possible, we

MksC 0  MksA/MksB

use standard

DiFX M _ procedures.
correlation
fourfit v

(S? sp3 )| V leVS

3
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HOBART26 m— { - GP5 PRN 24
SCHEDULING

- GPS PRN 19
- GPS PRN 02
- GPS PRN 12
m— 5 - GPS PRN 05

= VieVS (as explained by Andreas)
= Station dependent vex file
= Combined vex file for correlation

= yso-format for the calculation of
the a priori model in VieVS

2016 05 10 17 24 27.000000000000 CEDUNL HOBARTZ6 PG24 sC
2016 05 10 17 24 37.000000000000 CEDUNL HOBARTZ6 PG24 sC
2016 05 10 17 24 47.000000000000 CEDUNL HOBARTZ6 PG24 sC
2016 05 10 17 24 57.000000000000 CEDUNL HOBARTZ6 PG24 sC
2016 05 10 17 25 7T.000000000000 CEDUNL HOBARTZ6 PG24 scC
2016 05 10 17 25 17.000000000000 CEDUNL HOBARTZ6 PG24 scC
2016 05 10 17 25 27.000000000000 CEDUNL HOBARTZ6 PG24 scC
2016 05 10 17 25 37.000000000000 CEDUNLZ HOBARTZ6 PG24 scC
2016 05 10 17 25 47.000000000000 CEDUNL HOBARTZ6 PG24 scC
2016 05 10 17 25 57.000000000000 CEDUNL HOBARTZ6 PG24 scC

vso — format as input for VieVS

180
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OBSERVATION

15/06/15 02:15 ZB—

u MOde 8 |F Chanr]EIS, 16 MHz 0 CBm RBW: 1 MHz SWT: 20ms  Trace: Clear/Write

VBW: 3 MHz  Trig: Free Run »Detect: RMS
3> 150.253968 MHz - 502 MHz ---

bandwidth, 2 bit sampling,

dual-polarisation
= 2 channels L1 and L2 each
= 4 channels for quasar group delay

= 10-sec step wise tracking
using the NASA field system Sl

] ] Live L1 GPS signal (spectrum analyser) during 179a.
= continuous recording

= disable ,preob

= 1 TB data per station over 6-h session
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CORRELATION

= DIFX software correlator (trunk version v7326)

= Combined vex-file

= The a priori model (IM-files) was replaced with the
VieVS-model

= Clock model adjusted using
qguasar scans

= Visibilities in FITS files

= Conversion to Mk4
databases

@ Geocentre ]
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‘ details
FRINGE FITTING  (_ by Jamie

= Tests and high-frequency analysis in AIPS

= Total delays (in the geodetic sense) created with fourfit,
using single-band mode

= Total delays at full integer seconds, time reference is
signal reception at station 1

= Four polarisation products, two bands
= Combination of polarisations and bands pending

= Group delay solution for quasars failed so far due to non-
detections in two bands
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RESIDUAL DELAYS (L1, xx-POLARISATION)

= For 126b and 131a we find residuals (observed minus
computed) within 8 ns or ~2.5 m for the observed four or
five satellites over the entire session of 2.5 to 6 hours.

= Applying ionosphere correction (TEC-maps) these residuals drop
to4nsor~1.2m.

*= The residuals within a 5 minute scan are typically a few
tens of picoseconds or 1 to 5 cm.

= Some scans show considerable variation or rapid
change in the residuals, which we believe is a result of
the unresolved issues with gain and polarisation (more
details by Jamie).
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RESIDUALS / IONOSPHERE

5 gl'131a, L‘! XX, G_{E . 5 . g131a, L'Il-}{}(, 0-C . 5 . gl'131a, L1l-XX, ID".
!
o} { . 0 - f o} .
L l .J N - -
8 - -
2af Mg 4' R gaf ?’; W] Eof el S e T
[ ' "i- ! l [ ] f - l‘ ! i m W .
“f | ; R Y | 1 +tlonosphere
vs. time ! * vs. elevation (TEC-maps)
JE'I T 18 19 20 21 22 23 JSSD 60 70 80 90 _E'IT-" 18 19 20 21 22 23
t [hours of May 10 UT] mean elevation [deg] t [hours of May 10 UT]
5 9.1313' L1. KX, 0-{5 . 5 . g131a, L‘II-XK, 0-C
L
* i e «) o
0oF "' g{; .‘:—‘ b 0F L | ? g’ i Bﬂ‘ ‘
.= 3 ¥ L o f = ; + -
w ’ :‘ ‘ ! ﬂ o ’ ’ l‘ ! ' r * GPS PRNO2
£ -2 i L - ¢ ¢ 1 * GPSPRNO5
. . =  GPSPRN12
+f VS, time 1 <} vs. elevation : DA
lon corrected lon corrected
451 T 18 19 20 21 22 23 -65[] 60 70 80 90
t [hours of May 10 UT] mean elevation [deg]

UNIVERSITY OF TASMANIA | AUSTRALIA 9



WS ON VLBI TO NEAR FIELD TARGETS | BONN | OCT 5-6 2016
AN ALYSIS Reference values ostimates
from GNSS

zwd

= VieVS

= Standard geodetic estimation
(clock, station coordinates,

troposphere)
= For single baseline: stations fixed or

—B— CEDUNA

—C— HOBART26
x|

_ _ _ 16 18 20 22 24
= Combined analysis of satellite t [hours of May 10 UT]
and quasar observations is Estimated zenith wet delays (zwd) during 131a.

also possible

= Post-fit residuals (after estimation) at the level of 10-20 cm
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SUMMARY & OUTLOOK

We have developed a closed process chain for VLBI
satellite observations, from scheduling to analysis.

There are still some major issues with the tracking of
the circularly polarised signal.

Next steps:
- Improve recording (8-bit mode, fix AGC in DBBC)
- third station
- group delay for quasar solution
- more tests (24 h session, new targets, ...)
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THANK YOU FOR YOUR ATTENTION!

Contact: lucia.plank@utas.edu.au
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