From Detection to Confirmation: Planet Vetting
and Follow-Up at the Wendelstein Observatory
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Pre-Follow-Up Planet Validation

To use observation time on Mount Wendelstein more efficiently,
known tests to rule out False Positive Planet Scenarios were
implemented and tested on a categorized sample of TESS Planet

Candidates. These tests shall

later be combined to find

ideal

candidates for follow-up observation for individual nights and to
rule out TOls that are likely not planets.

Analysis of the centroid motion within the TESS aperture during Planets

transit events detects intensity shifts suggesting nearby eclipsing

binaries. The following offset can be characterized by an ang

€,

which should be opposite of the one of the source star. In a test the
centroid offset, and the source angles are compared for the
different scenarios.
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The sample includes a total
of 331 TOls divided in three
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After a fit of the lightcurves with juliet [1] the impact parameter
was compared for the different scenarios.
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Checking for possible eclipsing binaries, the transit depth of the
numbered odd and even events for an object were compared. This
difference is shown in units of standard deviations.
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2.1 m Fraunhofer Telescope Wendelstein (FTW) [2] — 3KK

The largest optical telescope in Germany harbors a total of three instruments: the
high-resolution spectrograph MaHPS (Manfred Hirt Planet finder Spectrograph)/3,4]
and the two imagers WWFI (Wendelstein Wide Field Imager) and 3KK (3 Kanal

Kamera) [5], a three-channel imager.

43cm Telescope [2]

The 43 cm Telescope situated at Mount Wendelstein’s primary goal is to perform
follow-up observations associated with the TESS mission. Consequently, it is
equipped with an automated system to identify optimal targets each night and
automatically conducts observations of the planet candidates.
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3KK is especially useful for TESS follow-up due to the ability to do chromaticity
checks. Recent observations were done in the following parameter space:

V-magnitude between 10.7 and 15.4
Minimum observed Transit Depth of 2.5 ppt
Minimum separation between nearby sources of 3 arcseconds
Minimum elevation of 24°

TOI4038 (TIC_366580825.01) UT 20230928
WST 2.1m 3KK (g filter, exp 30, fap 11-15-28)
T T T T T T

TOI4038 (TIC_366580825.01) UT 20230928

WST 2.1m 3KK (i
T T

filter, exp 30, fap 11-19-28)

. 1S5=2.87 ppt)
o rel flux T1 (RMS=2.45 ppt)
eH{P=43

cnts detrended w ansitfit) (RMS=2.27 ppt) (depth=3.4 ) (BIC=820.2) (FMS=0.98
1HRp/R) 2=0.-0033a/R =84, 1=85:2 Te=2460216-:388758, {ul=0-32} {u2=027]}

TOI4038 (TIC_366580825.01) UT 20230928
WST 2.1m 3KK () filter, exp 30, fap 6-10-15)
T T T T T

ss
[ i i i i i A5 i i i
34 0.36 a 37%.38 0.40 0.42 0.44 0.48 0.48 5 4%.'50 0.52
Barycentric Julian Date (TDB) - 2460216 (mid-exposure ) o

Period (days)

V-band Magnitude

The 43 cm telescope can detect Neptune-sized planets orbiting sun-like stars
within a broad range of magnitudes. Limiting factors include:

- V-magnitude between 7.9 (1 s exposure) and 13.5 (180 s exposure)
- Minimum Transit depth of 2 ppt
- Minimum separation between nearby sources of 6 arcseconds
- Minimum elevation of 20°
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If you‘re curious or have
guestions, don‘t hesitate to
chat with me or drop me
an email!

Contact: lausch@usm.Imu.de
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