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- _ Measurements of RVs is the best way | -/ { ;|133

C 1 1 how to measure masses of stars M"' M
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Line shifts are very small. For exoplanets, AA<~0.002 nm in optical range
Special considerations and techniques are required
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Radial velocities
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Instrumental characteristics (can be designed)
e Spectral range (instrument charactestics) -> Echelle spectrographs
e Resolving power (instrument characteristics) -> Echelle spectrographs
e Quality of the data (efficiency and stability of the instrument and optical system, pointing,
observing strategy, observing conditions, data reduction, data calibration, analysis)
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Radial velocities

e Stability and calibrations are crucial (Ap~100 Pa -> ARV~80 m/s)
ESPRESSO@VLT: 5T~1 mK, Ap~0.1 Pa; ~0.1 m/s HARPS@3.6mLaSilla: 5T~10 mK, Ap~1 Pa; ~1 m/s
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Radial velocities

HARPS@3.6 m ESPRESSO@8.2 m ANDES@39 m

Spectral range 380-690 nm 380-790 nm 400-1800 nm

Resolving power 115000 70000, 140000, 190000 | 100000

Precision 1 m/s 0.1 m/s 0.02 m/s

Coralie@1.2m | FEROS@2.2m FIDEOS@1.0 m PLATOSpec@1.5m | OES@2.0 m

Spectral range 390-680 nm 350-920 nm 420-800 nm 380-700 nm 380-9100 nm
Resolving power 60000 48000 43000 70000 50000
Precision 7 mls 25 m/s 5-8 m/s 3-5m/s ~10" (12); ~10%2 m/s
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‘Unlimited’ observing time, instrument for exoplanet research



PLATOSpec project

e High-resolution, stable spectrograph as a support for the PLATO (and other) mission(s)
e La Silla, Chile, telescope E152 (E2)
e 2017-2020 negotiations, project planing, funding proposals

Ingredients fo




PLATOSpec projec

High-resolution, stable spectrograph as a support for the PLATO (and other) mission(s)

e La Silla, Chile, telescope E152 (E2)
e 2017-2020 negotiations, project planing, funding proposals
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https://stel.asu.cas.cz/plato/




HOME  SPECTROGRAPH CONSORTIUM  SCIENCE TIMELINE EVENTS PUBLICATIONS CONTACT
(©)PLATO Spec

Major participant

TLS

=
Astronomical Institute Thuringer Landessternwarte Tautenburg Universidad Catolica de Chile
of the Czech Academy of Sciences
Team members
Team members Team members
Prof. Artie Hatzes - Tautenburg
PI I Dr. Petr Kabath - AsU Ondrejov I Dr. Eike Guenther - Tautenburg Prof. Leo Vanzi - UC Chile

Dr. Marek Skarka - AsU Ondrejov

Minor participant

: PP

Universidad Adolfo Ibanez Institute of Plasma Physics

L]
&
5 UNIVERSIDAD ADOLFO IBANEZ

of the Czech Academy of Sciences
Masaryk University

Faculty of Sciences

Team members

Team members
Rafael Brahm (assistant professor UAI FIC)
Team members Marcelo Tala (postdoc UAI FIC) Dr. Pavel Pintr

el . Andrés Gajardo (PhD student in data science UAI FIC)
e Dr. Jan Janik - MU Brno




PLATOSpec projec

e 2021-2022 - Telescope refurbishment (Projectsoft), PUCHEROS+ (Antonucci et al. 2025, MNRAS, 542, 1730)




PLATOSpec project |

e 2023 - recoating of the mirror, observations with PUCHEROS+
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PLATOSpec project

e 2023 - recoating of the mirror, observations with PUCHEROS




PLATOSpec project

e 2024 - FE, CU, optical fibers, balancing of the telescope, installation of PLATOSpec




PLATOSpec project

e 2024 - FE, CU, optical fibers, balancing of the telescope, installation of PLATOSpec




PLATOSpec project

e 2024 - FE, CU, optical fibers, balancing of the telescope, installation of PLATOSpec

—

November 25, 2024
- first light and regular
observations



PLATOSpec

Parameter Value
Spectrograph feeding fiber, image slicer
Spectrograph type echelle, white pupil
Detector Andor Ikon GLx (2kx2k)
Wavelength range 380-700 (nm)
Resolving power 70,000
Number of orders 55
CCD Calibration sim ThAr, sim Iodine
N Precision in radial velocities 3-5m/s
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Kabath et al., under review in MNRAS
Efficiency of about 7.5 %
12-mag star with 1800-seconds exposure time SNR~30-40
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Kabath et al., under review in MNRAS
- Single-point uncertainty ~2-3 m/s
- Long-term RMS ~5-6 m/s
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Kabath et al., under review in MNRAS
-  WASP-62 b: projected spin-orbit alignment 1=23+22 deg (single transit observations, 600-1200 s;
SNR 14-30; oRV~44 m/s; literature 1=719+12 deg based on HARPS)
- WASP-79 b: K=91x17 m/s (literature K=88+8 m/s); M=0.93+0.17 M (lierature 0.971+£0.09 M )
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Table 2. Radial velocity parameters of TIC238060327
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Kabath et al., under review in MNRAS

Studies of binary systems, stellar activity, line-profile
variations (pulsations, chemical peculiarity)
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Study of systematics
Tip-tilt mirror
Fabry-Perot etalon
Contribution to GOP

Thank you for your attention!
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PLATOSpec - future



