
Onsala Space Observatory

Department of Space, Earth and Environment                                                                                                 Page 1/14       

ONTIE: Short-baseline 
interferometry at 

Onsala Space Observatory
2021-03-15, EVGA 2021, online

E. Varenius1, R. Haas1, T. Nilsson2

(1) Chalmers University of Technology (2) Lantmäteriet



Onsala Space Observatory

Department of Space, Earth and Environment                                                                                                 Page 2/14       

Oe Is

Outline

• Antennas, scheduling and observations

• Correlation and post-processing

• Geodetic analysis with ASCOT

• Results: Group- and phase delays

• Summary and outlook
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ONSALA60 and the Onsala twin telescopes

ONSA13SW (OW)

ONSA13NE (OE)

ONSALA60 (ON)

Credit: Onsala Space Observatory/Roger Hammargren. 

470 m

75 m

• ON: 20m S/X, RCP. Known pos.

• OE & OW: 13m VGOS, H+V.

• Common band: 8.2-9 GHz (X)

• Goal: Find local-tie vectors 

OE-ON and OW-ON using 

X-band interferometry.
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Scheduling

• sked software (Gipson, 2010)

• VGOS VO-source list > 5° el

• All three antennas observe 

all scans together

• Most sessions 24 h long: about 120 

sources with 1200 scans (min 30 sec)
Example sky plot for 24 h ONTIE experiment.
Credit: Varenius et al., submitted, arxiv.org/abs/2010.16214.
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Observations

• 25 sessions, April 2019 

to November 2020

• Available via IVS

• Phase-calibration (PCAL) 

used in most (not all) obs.

Credit: Varenius et al., submitted, arxiv.org/abs/2010.16214.
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Data processing

• DiFX correlation: one 12-core node.
• HOPS fourfit fringe-fitting. 

”notches” for PCAL.
• vgosDbMake, vgosDbCalc, 

vgosDbProcLogsà vgosDb
• nuSolve à basic editing + 

ambiguity resolution 
(group and phase-delays)

Mk4/DiFX fourfit 3.21 rev 2936 NRAO150.1FP0SA, 227-1909, SX
ONSA13NE - ONSALA60, fgroup X, pol YR+XR
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ph/seg (deg) 0.8 0.7 Search (64X256) 30.313 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -1.000    1.000
amp/seg (%) 12.2 1.3 Interp. 0.000 Bits/sample: 2x2 SampCntNorm: disabled mb window (us)   -0.025    0.025
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amp/frq (%) 13.4 0.6 Inc. frq. avg. 30.317 Data rate(Mb/s): 1792 nlags: 128 t_cohere infinite ion window (TEC)    0.00     0.00
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Control file: cf_k20227    Input file: /mnt/raidz0/K-analysis_Onames/on0227/1234/227-1909/SX..1FP0SA    Output file: Suppressed by test mode
Samplers: abcdefgh 

Credit: Varenius et al., submitted, arxiv.org/abs/2010.16214.
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Geodetic analysis with ASCOT (Artz et al. 2016) 

• ICRF3 source positions, VMF3 mapping function, IERSC04 EOP

• Group- and phase-delay analysis for each vgosDb à positions vs time.

• Combined “global” solution (stack normal equations) for all vgosDbs. 

à final (group- and phase-delay) OE and OW positions.
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Results: Group-delay residuals and positions
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Credit: Varenius et al., submitted, arxiv.org/abs/2010.16214.
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Results: Phase-delay residuals and positions
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Credit: Varenius et al., submitted, arxiv.org/abs/2010.16214.
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Results: Phase-delay residuals and positions
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Credit: Varenius et al., submitted, arxiv.org/abs/2010.16214.
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Results: Group- and phase delay positions

Credit: Varenius et al., submitted, arxiv.org/abs/2010.16214.
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Results: Phase-delay vs group-delay

• We find a systematic shift in positions determined using phase-delays 
vs group-delays. In local East-North-Up coordinates, the shift is:

• The reason for this is not understood. It may be related to 
gravitational deformation effects, significant for ONSALA60.

Credit: Varenius et al., submitted, arxiv.org/abs/2010.16214.
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Summary

• Observed, correlated and analysed 25 ONTIE X-band sessions.

• Obtained (submm) group- and phase delay positions for OE/OW.

• No GNSS local-tie yet (due to covid-19) but:

VGOS-B dUT1 analysis works, and preliminary rd2005 results are close

à Short-baseline interferometry can be used to tie VGOS and S/X!

• Unexplained shift of about 3 mm in phase- vs group delay positions. 
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Outlook

• Shift in phase vs group-delay results needs additional investigation.

• Comparison with GNSS local-tie data will be done soon.

• Will try similar measurements for OE/OW to ONSALA85 at C-band.

• ONTIE can also be used for flux-density monitoring à try this.

• Regular ONTIE monitoring (roughly every 3 months) continues.


