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‘New ESA mission
"~ will launch in 2026
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the key information on planets
(planet radii, mean densities,

stellar irradiation, and architecture
of planetary systems) needed to

PLATO searching for another Earth
: P-'PLATD will'.prauide | Y ' :

@ The satellite will have 26 onboard

telescopes to observe thousands
of stars and changes in light caused
by orbiting planets.

,:

determine h;_abitabi_lity

The satellite is kept———
in stable position
as it follows the earth’s

--orbit around the sun

Known planets orbiting -
stars likeour Sun -

.- Planet sizes in our Solar system
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Containers and service module chasis delivered by SAB Aerospace,
test CCDs delivered by Moaravian Instruments



~ Czech participation in PLATO -
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https://platomission.com/2019/06/03/plato-lego-model/ oot



PLAT -i;-;LOPSZ (Wh at s |n’?)

The PLATO f|eld selectlon process .

W Nascnmbem AG. P|ott0 A Js CabreraA M Montalto A S Mar wr‘_ 2
J. Goupil A V. Granata,A A. M. Heras A D. Magrin, AL, Malav | J. Mas Hesse A H P. Osborn A I Pagano A E3 Paproth AD. Pollacco AL Prlsmzano AR. Ragazzom A
RamsayA H. Rauer;A A. TkachenkoA andA S; UdryA&A 694 ‘A313DOI https //doi.org/10.1051/0004-6361/202452325
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Figure 12. Top Left: Stars hosting at least one transiting planet in the LOPS2 field. Planets detected by TESS are coloured red, Planets detected by other
ground-based facilities are yellow. Multiplanetary tems are marked with a diamond, single planet systems with a circle. Top Right: Stars hosting planets
detected by radial velocity in the LOPS2 field. Stars with only one detected planet are marked with a circle, stars hosting more than one confirmed planet are
marked with a diamond. Bottom Left: TESS planet candidates (TFOPWG Dis) on 'PC’) in the LOPS2 field. Bottom Right: Eclipsing binaries in the PIC.
Eclipsing binaries found by TESS (Prapotnik Brdnik et al. 2025, in prep) are marked in red, eclipsing binaries flagged by GATA’s NSS flag (Mowlavi et al. 2023)
(NSsflag=4 in PIC) are marked yellow.




Host Star #Planets VMag : ; Teff PLATO Paper
Ra) ( (K) Cameras
GJ 163 11.79 04 3500 12 Bonfils et al. (
HD 25912 8.2 1.0 . 5921 Feng et al. (2
HD 27894 9.36 09 0.8 4875 Moutou et al. (2005); Trifonov et al. (2017)
HD 30177 8.41 1.0 1.0 5580 Tinney et al. (2003); Wittenmyer et al. (2017)
HD 39194 8.09 0.8 0.7 5205 Unger et al. (2021)
g HD 40307 717 0.7 0.8 4956 Mayor et al. (2009); Tuomi et al. (.
HD 41004 A 8.65 0.8 1.0 5310 Zucker et al. (2004)
HD 41004 B 8.61 1.0 0.4 5036 Zucker et al. (2003)
HD 43197 8.98 1.0 1.0 5508 Naef et al. (2010); Feng et al. (2
HD 45184 6.38 1.1 1.0 5869 Udry et al. )
HD 45364 8.08 0.9 0.8 5466 Correia et al. (2009)
HD 47186 7.63 1.1 1.0 5657 Bouchy et al. (2009)
HD 50499 7.21 14 1.2 6102 Vogt et al. (2005); Rickman et al. (2019)
HD 51608 8.17 0.9 0.8 5358 Udry et al.
HD 65216 797 0.9 0.9 5612 Mayor et al
TOI-1338 A 11.72 1.3 1.1 6050 Kostov et al.
TOI-431 9212 0.7 0.8 4850 Osborn et al.
TOI-500 10.54 0.7 0.7 4440 Giacalone et )
bet Pic 2 385 20 1.8 7890
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Lagrange et al. (2009, 2019)

Table AS. Confirmed multiplanetary systems in the LOPS2 field with at least one planet that has only been detected through radial velocity. Stellar parameters
and the planet radius and the orbital period of each confirmed planet are obtained from the Exoplanet Archive (NASA Exoplanet Archive 2024, accessed on
24. May 2024) and the number of PLATO cameras the stars will be observed with are obtained from the LOPS2 PIC. For planets that are currently not in the
LOPS2 PIC the number of cameras is marked with a minus.

Viewing the PLATO LOPS?2 field through the lenses of TES,
MNRAS 535, 1778-1795 (2024)8



PLATO LOI'SZ (What 3 n’>)

The PLATO fleld selectlon process -"'é'-ll}ﬁ h h acterlzatlon of LOPSZ the flrst Iong pointing field

W Nascnmbem AG. PIOttO A Js Cabrera A M Montalto A S ;‘Marrese aC Aerts A G Altavnla A S Benatt| AA BAﬂmer A M. Deleuil, A S. Desidera;A L. Gizon,/
J Goupil, A V. Granata,A A. M. Heras A D. Magrin, AL Mmal : as-Hesse, A H. P. Osborn,A I Pagano,A C. Paproth AD. Pollacco AL. Prisinzano,A R. Ragazzonl A
RamsayA H. RauerA A TkachenkoA andA S, UdryA&A { 94 4 A3 DOl https //doi.org/10. 1051/0004 6361/202452325 4

"'8235 Pl targets that is, F.Gfl; fsand subgrants 'W_i'th NS‘R:SO_pp_r'n in one
hour and Vmag <1 v | o e

699 P2 targets, that is, FGK dwllis subgiants with NSF
hotrand-Vmag-<.8.5; = ey .

12 415 P4 targets, thatis, M dwarfs with Vmag < 16;
167 149 PS5 targets, that is, FGK dwarfs and subgiants W|th Vmag<.13.

The total sample of available targets in LOPS2 is therefore 179.564 FGKM
stars



47 hot Juplters (HJ A RpA > 6A RaS-_f \PA ;fO d) ThIS sub s,ample is unlrkely to increase S|gn|f|cantly in the
future, given the almost perfect sensiti ESS and the existing groundbased surveys in this region of the
parameter space Notably there are th _ ra ot Juplters (UHJs A Tqu > 2200 K) WASP 121b (

- Delrez'et al. 2016), KELT-25b (RodrAgu‘
WASP-121b is of particular interest since

characterization, including the study of
claims of temporal varlablllty as welt (Wllson

‘w'ned an |mpressrvely vast Ilterature on its atmospherrc
' I].phase curve (Bourrler et al. 2020; A Daylan et al. 2021) and

14 warm or cool Jupiters (WJ/CJ) A RpA > Ra A PA> '1'0'd)' 'eight -r orbital periods longer than
50 d. The longest period planet of our wholg mple belongs to this sa -4562Db, a temperate
Jupiter-analog-on aAPA.a%.f 225.d orbit (Heltzmann al. 2023) recently claimed to show TTVs byA

Fermiano et al. (2024);

24 Neptunians and mini-Neptunes (1.7A'RaS+A.<A RpA < 6A RaS), including at least one planet undoubtedly
within the &€aehot Neptuned€ desert (Mazeh et al. 2016; gray area inA Fig. 8): NGTS-4b (West et al. 2019)
plus two other more marginally so (TOI-451b, TOI-269b);

23 rocky planets (RpA < 1.7A RaSe), including four ultra shortperiod ones (USP;A PA 8%02? 1 d): TOI-206b (PA =
0.74 d:A Giacalone et al. 2022), LHS 1678b (PA = 0.86 d;A Silverstein et al. 2024), TOI-431b (PA = 0.49 d;A
Osborn et al. 2021) and TOI-500b (PA = 0.55 d;A Serrano et al. 2022). The latter will be observed close to the
center of LOPS2 through 24 NCAMSs, so PLATO will be able to gather at least 4%0."1300 full phase curves at &
NSR a%of 33 ppm in one hour.


https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R33
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R126
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R21
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R30
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R158
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R63
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R41
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R98
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#F8
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R156
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R54
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R134
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R108
https://www.aanda.org/articles/aa/full_html/2025/02/aa52325-24/aa52325-24.html#R132
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v Cataclysmic Vatrlablles
700 delta Scuti pulsators,
651 Cepheids and 699 RR Lyr;
29 slowly pulsating B stars (SPB);
17 beta Cephei stars (BCEP);

Seven gamm Doradus stars (GDOR).
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ny do we flnd’>

: Estlmated y1e1d of planets Wlth 0 5 R@ < 1 SR@ in the HZs around Sun like stars from

PLATO’s P1 sample.

Observing strategy Conservative scenario Optimistic scenario
2yr+2yr 1.2 34
2.2 6.9
44 14.0
3.0 9.6

10.7 33.8

0.8 24
1.4 43
34

25 7.9

H II + ol ONNAAOAN ~OC (AN Ada R
elfetetar—z0zI~sry, 000 (Z2UZzZ2) AL/
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https://www.aanda.org/articles/aa/abs/2022/09/aa41640-21/aa41640-21.html
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Masarykova

A -
univerz Ita , UNIVERSIDAD ADOLFO IBANEZ | RELACIONES INTERNACIONALES




T h e P L 0 S p e c p ro j e c:t

,‘Astronomlcal Instltute'of iz._,Academy of SC|ences Petr Kabath (Pl)
"Thurlnger Landesste ? Tautenburg Artle Hatzes

. Un'vers'dad Catohca de Ghilé- Leonardo Van2| o
Ie) Rafael Brah e

Masarykova UniVerzita (CZ) - Jan Janlk

UnlverS|dad Adolfo Iban

Inst. for Plasma Physics of the-Cz.-Academy of Sciences - Pavel Pintr

MUNI e




From an |’l|;',ffa tc an mstrument

2017 (Ondrejov ul fmer School)
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- PLATOSpec in support of PLATO

RV Planets
® Transiting Planets
O Mpignet < 10 Mgy
* Kepler Candidates

0.10
Semi—major Axis [au]

MUNI e

UNIVERSIDAD ADOLFO IBANEZ | RELACIONES INTERNACIONALES




RS

Interim speCtrograph | PU'CH EROS+

Wavelength coverage 390-730 nm

Spectral resolution 18k

Thermal stability 0.5deg

RV precision 20m/s (nightly 5 mag star)

Calibration ThAr (not simultaneous)

Masarykova
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~ Interim spectrograph P U'CHEROS+

TRES, companion b only

Baseline

RV (km/s)

RV (km/s) -

! 1
) ‘ e | 1
Nsh ' i
e "-I‘.'lh I
2600 2700 2800 2900 3000 3100 & i 0.2 0.4 0.6
Time (BJD) Phase
Pucheros+ Pucheros+, companion b only

P, = 4.29 days

\VAVAVA

3080 3085 3090 3095 3100
Time (BJD)

RV (km/s)
-
Baseline
X

RV (km/s) -
s

Subjak et al. 2024, A&A

Masarykova

Astronomicky
ustav

A -
univerz Ita UNIVERSIDAD ADOLFO IBANEZ | RELACIONES INTERNACIONALES

AV CR



Interlm spectrograph PUCHEROS+

AU Mic 2023-06-05

He | 6678

Masarykova
univerzita




Brightness

https://www.nasa.gov/universe/nasas-tess-spitzer-
missions-discover-a-world-orbiting-a-unique-
oung-star/
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Il flaring, 763 all targets, 24809

Spectral type
FO F5 GO KO K5 MO M5 M8

-

Nr. of stars
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Fraction of stars (%)
N
o
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- PLATOSpec parameters

Collimator

Wavelength coverage 360-680 nm

Spectral resolution 70k

Thermal stability 0.1deg L
RV precision 3m/s

ThAr+lodine cell

MUNI e

Calibration
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parameters

PLATOSpec p
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ASTroNnoMmMICKY

Mu

Science fiber
(FbS)

Spectrograph

Masarykova
univerzita

Front End
(FE)

FC connector
Fblb ¥  Fbla
Sim cal. Fiber (Fb1)

Calib. -
Front end
Fiber (Fb2)

Caliration.
Unit (CU)
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HD10700 ogry=4.3 m/s

RV RV > [m/s]
o
—
—
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N

850.90 850.91 850.92 850.93 850.94
Time - 2460000 [B)D]



Simulta
V|PE R plpellne
(Koehler ef al.)
Unique method

RV — (RV! [m/s]

RV — (RV) [m/s]

RV — (RV: [m/s]

)
E
S
o
|
z

TauCeti
(19 RVs)

=475 m/s
med(egy) = 4.28 m/s

rms = 5.57 m/fs
med(egy) = 5.78 m/s

eEri
(26 RVs)

rms = 5.08 m/s
med(egy) = 4.77 m/s

Masarykova
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~ PLATOSpec early science

- R-M effect model —— Derived R-M effect model (A =91°)
4 TOI-622b PLATOSpec - — - Simulated aligned orbit (A = 0°)

* \ | MH_IN
| L T
o

Time from mid-transit [hr] Time from mid-transit [hr]

MUNI e
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Spec early science

-

| NNARARANAN

3700 3750 3800 3850 3900
Time (BJD - 2457000)
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TOPTEC and OES+ team.






Launch around 2029l
Czech PI: M. Ferus






2030+

LUVOIR

Large UHraviolet / Optical / Infrared Surveyor

in depth, including th that might be

habitable — or even inhabited.







The Breakthrough initiative
Starshot




Projects at AsU
* |nvestigating the extreme precise
iInstrumentation for the future

* PLATOSpec — test bench for pushing of the
Imits

* LIFE space mission?
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