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Motivation and Background
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Induced radial orbit offsets by PCVs PCVs based on updated PCO Up value

The orbit models and parameterization in NAPEOS are following dynamical models

_ Induced radial offset of resulting PCVs
to a large extent. Only few empirical parameters in along-track and out-of-plane PCO Up
directions allow for absorption of mismodelled accelerations. Mainly in radial
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direction, discrepancies between models and observations are, therefore, absorbed 12.0 10 2.0 26

by the observation residuals. | | | Values obtained after 3 iterations
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The phase observation residuals, however, are used to estimate the antenna phase
center variations (PCVs), which are applied in the final orbit determination process.
If an erroneous information in the satellite geometry exists, this mismatch is mapped
into the PCVs (not to the full extent) generated by NAPEOS.
The PCVs can easily be tested for induced radial offsets by performing a simple least
squares adjustment:
Using the vectors 4r =(E, N, U) and e =(sin a*sin z,cos a*sin z, cos z) the PCVs can be d
expressed with the following equation -
PCV = -sin a*sin z*E - cos a*sin z*N - cos z*U + AOD
A simple least square adju§tment is set up for this purpose. The parameters E, N and Updated PCVs for Swarm-A based on e * P
U and A® may then be estimated from a set of PCVs. o 5 i
o . e . data from Aug — Dec 2014 (left). i i P,
We are mainly interested in the radial direction corresponding to the parameter U ; e L
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-9.5 0.5 0.8 2.2 == Values obtained after 1 iteration only, but values are getting larger from
iteration to iteration. Therefore, -9.5mm is no option.

A new PCO Up value of -10.0 mm is selected for all three satellites and new sets of PCVs are computed for Swarm-A, -B and —C.

Differences between original PCVs for R TR
(Up direction). The following table summarizes, which radial offsets are induced by a g. b
: . . . Swarm-A and new PCVs (right). &= 5
set of PCVs when applying a priori a specific Up value for the PCOs (the original PCO Y .
Up value is 0.0 mm). 5
E: East, N: North, U: Up, a: azimuth, z: zenith distance, AQ: arbitrary phase offset mm Muly

New orbit solutions — PCO Up value modified from 0.00 mm =>-10.00 mm
Summary and Outlook
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PTIM B 0.18 1.99 0.14 1.98
C 0.06 2.18 0.02 2.38

Note: The SLR validation is done without applying the azimuth-elevation dependent retro-reflector
corrections.
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