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Abstract

In this work we carry out an initial investigation into the LSST Pipelines astrometric
accuracy and precision. For each of the available simulated tracts in Operations Re-
hearsal 3, we create distributions of nearest-neighbourmatch on-sky separations for
narrow windows of magnitude, pipeline-derived astrometric precision, and (where
appropriate) on-sky source density. For a series of such cross-matches – looping
through a range of magnitudes and hence signal-to-noise ratios – for the Source ta-
ble, single-visit detections, we derive best-fit parameters such that we can correct
the astrometric uncertainties to best match the separation distributions. Fitting for
both a systematic uncertainty 𝑛, to be added in quadrature to the pipeline uncer-
tainty, and a multiplicative scaling factor for the quoted precisions 𝑚, we find, glob-
ally, that scaling factors are reasonable (and hence 𝑚 ≈ 1 ± 0.1), while a systematic
astrometric uncertainty of 𝑛 in the range 0.003-0.007 arcsec (3-7 mas) is necessary,
with a weak decreasing relationship with increasing field density. This suggests that
at faintermagnitudes (lower signal-to-noise ratios) the pipeline is correctlymodelling
all contributions to astrometric uncertainty, and that the deviations from “true” po-
sition are accurately reflected in the corresponding confidence in the measured po-
sition. On the other hand, for the very brightest objects a small – but significant
relative to the statistical uncertainty – astrometric precision is not being recovered,
from sources such as the global World Coordinate System solution, missing sources
of noise not being propagated through the full pipeline, and so on. For Object table,
coadded image detections, this simple scaling relation does not hold. Insteadwefind
a power-law fit between pipeline-derived and best-fit astrometric precisions, with a
power-law slope of approximately 0.75, the origin of which we are unable to explain
easily. Combining all simulated pointings we find a very tentative sub-arcsecond (0.6
mas) systematic plateauing astrometric precision for the Operations Rehearsal Ob-
ject tables. We however caution that these results are relatively limited, due to the
nature of the simulated fields chosen as part of the Operations Rehearsal, and that
further investigations on “real” commissioning data – including fields with a higher
density of (stellar) objects – will be necessary to determine the universality of these
conclusions.
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Investigations into the Accuracy and Precision of
Astrometric Positions and Covariances of Rubin’s

Operations Rehearsal 3 Data

A References

B Acronyms

Acronym Description
LSST Legacy Survey of Space and Time (formerly Large Synoptic Survey Tele-

scope)
SE System Engineering
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