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PLATO - Status
ESA : 3rd M-class mission - European consortium 
> 1000 members 

Launch: second half January 2027 with Ariane 6.2

24 Normal cameras: 
•12cm aperture telescopes  
•Camera FOV 1037 deg2 
•Each camera has 4 x CCD,  
    each 4510×4510px 
• read-out cadence: 25 sec  
•operate in “white light” (500 – 1050 nm) 
•Photometric range : 4 - 16 Vmag 

2 Fast cameras: 
• read-out cadence: 2.5 sec  
•Camera FOV: 610 deg2  
•one “red“ & one “blue“ camera 
•Photometric range : 4 - 8.2 Vmag 

104 CCD in total + spares  
Instrument in the very last stage of technical tests 





PLATO observing strategy
• Nominal lifetime: 4 years (extension up to 8.5 years) 

• Baseline: 2 long pointings (2yrs+2yrs or 3yrs+1yrs) 

• First field (South) selected, second field (North)  one 
year after launch

PLATO fields Kepler field K2 fields

CoRoT fields

• PLATO Input Catalogue PIC 2.2 based on GAIA DR3 
(Montalto + 2021 ; Nascimbeni +2022) released in 
Fev. 2026 

• Total FOV ∼ 2232 deg², with 4 groups of cameras 
respectively looking on 301 deg², 247 deg², 735 deg², 
and 949 deg² 

Fig. 18 Illustration of PLATO LOPN1 and LOPS2 pointings (blue) in comparison to Kepler
(pink), K2 fields (green) and CoRoT mission fields (red). Lines indicate the TESS continuous

viewing zone (yellow) and the technically allowed region (pink) for the PLATO field

centers, respectively. See Nascimbeni et al 2022 and Nascimbeni et al. 2024 (submitted)

for details on the PLATO field selection and target populations.

protection reasons (see Section 12). For the design of the spacecraft, on-ground
operations and mission performance studies, a set of baseline assumptions concerning
the science observing strategy have to be made. The assumed baseline observing
scenario therefore splits the 4 years science observation phase into 2 observing blocks
of 2 years each, so-called long-duration Observing Phases (LOP). Alternative
scenarios are possible, e.g. a LOP of 3 years duration followed by shorter Step-
and-stare Observations Phases (SOP) with a minimum of 2 months each.
Another possible scenario would be, for example, to stare at one field only for the
whole science operation phase. The spacecraft provides the technical flexibility to
choose from such scenarios, and even adapt the strategy during the science operation
phase if needed.

The PLATO Input Catalogue (PIC) for first pointing of the satellite must be
defined by ESA�s PLATO SWT at the latest 2 years before launch. An update is
planned for 9 months before launch, including the definition of the so-called "prime
sample" (see Section 6). The subsequent target fields and their "prime sample" mem-
bers are defined 6 months before the start of each field. Once this mission is completed
and in case an extended mission is granted, another evaluation for key regions which
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PLATO main objectives - 1
Characterize planets to: • explore planet diversity

• detect and characterize terrestrial planets

Determine the bulk properties (mass, radius, mean density) of planets for a wide range 
of systems, including terrestrial planets in the habitable zone of solar-like stars.

PLATO

Mass < 15 M⊕, radius < 10 R⊕

Planets with precision better than 
5% and 10% in radius and mass



PLATO main objectives - 2

➙ Occurrence of (super)-Earths in the habitable zone of their host 

star remains unknown

From Kepler and radial velocity surveys:                           
Occurrence rates Host stellar type Reference
1% - 3% Sun-like stars Catanzarite and Shao (2011)
20% - 58% (34%) FGK stars Traub (2012)
31% - 64% (46%) dwarf stars Gaidos (2013)
7% - 15% (11%) GK stars Petigura et al (2013)
11% - 22% GK stars Batalha (2014)
0.8% - 2.5% (1.7%) G stars Foreman-Mackey et al (2014)
5.3% - 9.8% (6.4%) FGK stars Silburt et al (2015)
20% - 30% Sun-like stars Kopparapu et al (2018)
16% - 85% (37%) Sun-like stars Bryson et al (2021)
11% - 21% (14%) FGK Bergsten et al (2022)
<14.1% FGK Kunimoto and Matthews (2020)
28% - 95% (41%) M dwarfs Bonfils et al (2013)
9% - 28% (15%) M dwarfs Dressing and Charbonneau (2013)
24% - 60% (48%) M dwarfs Kopparapu et al (2013)

Table 1 Examples of published values for ÷Earth occurance rates from various
radial velocity and transit surveys. The most likely value given in each
respective publication is given in brackets.

Fig. 2 Illustration of the PLATO objectives: populating the still quite empty HZ. Known small-low
mass planets are shown in a stellar mass – orbital distance diagram, with symbol size and colour
scaled with their masses and radii, respectively. The green band indicates the approximate position
of the HZ, accounting for a potential early Mars or Venus in our Solar System based on Kopparapu
(2013). Left panel: planets Æ 10 REarth and Æ 15 MEarth; Right panel: same, but only showing
planets with precision better than 5% and 10% in radius and mass, respectively. Telluric planets in
the Solar System are labelled according to their symbol. The blue shaded area emphasises PLATO
detection domain. Data retrieved (on Sept. 2024) from the Planetary System Composite Data of the
NASA Exoplanet Archive, excluding planets with mass or radius estimates from calculations.

3.1.2 Expected PLATO Planet Detection Yield

To minimise the impact of biases on planet occurrence rates and derive precise anal-
ysis of planet population ensemble properties, we point out how important it is to
use homogeneously analysed data sets. These data sets do not only concern planet
parameters but also those of the underlying stellar populations. The PLATO Cata-
logue generated by the PLATO Consortium pipeline will provide such a data set for
the community. The expected yield of new planets with characterised radii, masses,
and ages is therefore a crucial objective for the mission.

Up to now, the expected yield of planet detections has been studied in the ESA
Definition Study Report (hereafter called "Red Book", ESA-SCI 2017), by Heller et al
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PLATO will determine planet occurrence rates including those of Earth-analogs.

Statistics based on small numbers, issues with completeness of the survey detection, extrapolations, 
systematics, more or less optimistic (complex) definitions of the HZ ... 
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Fig. 6: Distribution of detected planets in the habitable zone assuming 40% occurrence
rate and detectability criteria as per (Fressin et al. 2013).

quantified as discussed above, we multiply this bin with the 40% from above. Summing
up this result for all stars of a given sample, we report the yield for habitable zone
planets below 2REarthin Table D8.

4.4 Synergies with Ariel

In order to show the impact that PLATO will have on future missions, we have taken
the current list of targets for the Ariel mission (Tinetti et al. 2022). We have used the
Ariel target list (see Edwards et al. 2019; Mugnai et al. 2020; Edwards and Tinetti
2022), which includes known planets and TESS planetary candidates, and over-plotted
the yield of small planets with PLATO (see Fig. 8). We highlight the planets in the
Prime Sample ref. here to Valerio’s paper

5 Planet Characterization

The design driver for the payload is to have the ability to reach an uncertainty in the
planetary radius better than 3% for planets orbiting stars brighter than magnitude 10
and 5% for planets orbiting stars brighter than magnitude 11.

The uncertainty shall be precise, achieved by excellent photometry, and accurate,
achieved by obtaining stellar parameters from asteroseismology.
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Kasting & Harman, 2013 (optimistic)

Kopparapu et al. 2013 (conservative)

A few tens of planets expected

Planets with <2 R⊕ in the HZ for the 2+2 years scenario 
assuming 40% occurrence rate



PLATO main objectives (on the stellar side)

Stellar science and asteroseismology:

• Precise and accurate characterization 
of stars hosting planets (in particular 
their ages)

PLATO Goal (for a Sun-like 
star at V=10):     


• ages to 10% accuracy


• mass to 15% precision 


• radii to 1-2% precision



PLATO main objectives 
Stellar surface 
rotation

© MPS/MarkGarlick.com

Stellar 
activity

Stellar 
surface 
granulation

Stellar oscillations 
= stellar interiors

e.g.: Power spectrum 
density (PSD) of the 
CoRoT target HD52265 
(Garcia & Ballot 2019)

Credit: NSO/NSF/AURA
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surface 
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Stellar oscillations 
= stellar interiors

e.g.: Power spectrum 
density (PSD) of the 
CoRoT target HD52265 
(Garcia & Ballot 2019)
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CoRoT HD52265 (Lebreton & Goupil 2013) 

No oscillations

« Ensemble » 
asteroseismology

« À la carte » 
asteroseismology



PLATO in a nutshell 
CoRoT-7b (Léger et al. 2009) 

• Transits • Radial velocities • Asteroseismology

HD52265 
(Gizon et 
al. 2013)

+

+

Precise and accurate  
fully characterized planetary systems

Synergies between photometric, 
spectroscopic, imaging and 
astrometric observations

Cabrera et al., 2022

+

• Astrometry • Spectroscopic observations

+

Teff, logg, abondances.. 

Gebruers+ 2021

• Imaging

+

+ eccentricity+ inclination
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star for planets b to d, followed by a plateau (planets e to g).
Similar trends are visible at least in the TRAPPIST-1 system,
and potentially in TOI-178. This indicates that the planets in the
TRAPPIST-1, K2-138 and TOI-178 systems might have under-
gone similar formation and evolution histories. The trend ob-
served in these multiplanetary systems potentially results from
the combination of planetary formation in ice-rich regions of the
protoplanetary disk, atmospheric loss, and inward migration. In
the specific case of K2-138, the outer volatile-rich planets could
have formed beyond the ice line prior to migration, where ice-
rich solids are expected to form. Near resonances in this system
also indicate possible inner migration. In the case of K2-138, the
three-body Laplace resonances are also a sign of an inner plane-
tary migration (Terquem & Papaloizou 2007; Izidoro et al. 2017;
Ramos et al. 2017). The Kepler-11, Kepler-102 and Kepler-80
systems display a similar WMF trend with a gradient and a
plateau, except for the outermost planets Kepler-11 f, Kepler-
102 f and Kepler-80 g. These three planets are significantly more
dense than the planets that immediately precede them within
their respective systems. This could be due to their lower masses
compared to the other planets in their systems, since they are not
massive enough to have a surface gravity that would help them
retain their atmospheres. In addition, these three low-mass, low-
WMF planets could have formed further away from the water
ice line than the water-rich planets in their systems, having less
water-rich material available during accretion than those planets
that formed in the vicinity of the water ice line.

Contrasting with K2-138, the water mass fraction of the
outer planets found in the planets of the TRAPPIST-1 and
Kepler-102 systems are compatible with 10% (Agol et al. 2021;
Acuña et al. 2021), a value found in agreement with the wa-
ter content of many asteroids of the Main Belt (Vernazza et al.
2015). This similarity indicates that the building blocks of the
outer planets of the TRAPPIST-1 system could have agglom-
erated from a mixture of ice grains coming from the snowline
and anhydrous silicates formed at closer distances from the host
star, following the classical formation scenarios invoked for the
Main Belt (Rivkin et al. 2002). This implies that the migration
distances of the planets in TRAPPIST-1 and Kepler-102 would
have been more restricted than those of the water-rich planets in
the K2-138, TOI-178 and Kepler-11 systems.

7. Conclusions

We perform a line-by-line differential analysis of K2-138 spectra
with respect to α Cen B and the Sun, to derive the most accurate
stellar parameters and abundances given the data at hand. These
were used for a new complete Bayesian analysis of the radial
velocities and photometry acquired on the system. We explore
the robustness of the planetary parameters and stellar chemical
abundances in our spectroscopic analysis. We conclude that the
parameters we derive are fully consistent with the ones obtained
by Lopez et al. (2019).

With the interior-atmosphere model in a MCMC framework,
we obtain the posterior distribution of the compositional parame-
ters (CMF and WMF) and the atmospheric parameters assuming
a water-dominated atmosphere. We conclude that K2-138 b is a
water-poor world, with a water mass fraction compatible with
zero. On the contrary, the parameters of K2-138 c, d, e and f are
well reproduced by an atmosphere dominated by steam and wa-
ter in supercritical phase. Additionally, the masses of the cores
are smaller in proportion than that of the Earth, for all the plan-
ets in the system. The atmosphere of K2-138 g is more extended

Fig. 4. Water mass fraction of K2-138 (this work, section 4) and other
four multiplanetary systems with water mass fraction estimates (see
text) as a function of the stellar incident flux. The incident flux is nor-
malised with respect to the inner, most irradiated planet in each system.

than that of a secondary, water-dominated atmosphere, indicat-
ing that it might contain other volatiles such as H/He.

We carry out a homogeneous interior modelling and com-
position analysis of four multiplanetary systems that have 5 or
more planets, rather than compile the volatile content estimates
of previous works (Leleu et al. 2021; Lopez & Fortney 2014), to
eliminate the differences between interior models as a possible
bias when comparing the compositional trends between plane-
tary systems. In the case of the TRAPPIST-1, TOI-178, Kepler-
11, Kepler-102 and Kepler-80 systems, we use previously pub-
lished mass, radius and stellar abundances data. For K2-138,
TRAPPIST-1 and TOI-178, the water mass fractions show as
global trend with distance from the host star an increasing gra-
dient for the inner planets, followed by a constant water content
- or plateau - for the outer planets. This is consistent with a for-
mation history that involves formation of the outer planets in the
vicinity of the ice line, inwards migration and atmospheric loss
of the inner planets. We discuss the possible formation and evo-
lution pathways that might yield this volatile content trend. Sim-
ilarly, we also comment on the possible causes of the high core
mass fractions of the inner planets of Kepler-102 and Kepler-80,
which might involve formation in the vicinity of the rocklines.
Further work would be necessary to assess the formation history
of each of these individual systems.

The atmospheric parameters we have calculated (see Table 3)
can be used to estimate the scale height of the extended atmo-
spheres of the planets analysed in this work, which is necessary
to assess the observing time and number of transits to charac-
terise the composition of these atmospheres with transmission
spectroscopy. They are suitable targets for atmospheric charac-
terisation with the upcoming JWST or ARIEL. This would con-
firm whether their atmospheres are H/He or water-dominated.

Future work should involve the inclusion of atmospheric
mass loss processes in the coupled atmosphere-interior model.
Each of the discussed processes has been studied individually

Article number, page 8 of 13

Acuna et al., 2022

Homogeneous analysis of 6 
multiplanet systems with > 5 planets: 

- heterogeneous compositions: dry 
Mercury-like planets, water-rich or  
atmosphere with more volatile gases 
as in the Kepler-11 system 

- Trend for an increase of volatile 
gases with increasing distance 
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star for planets b to d, followed by a plateau (planets e to g).
Similar trends are visible at least in the TRAPPIST-1 system,
and potentially in TOI-178. This indicates that the planets in the
TRAPPIST-1, K2-138 and TOI-178 systems might have under-
gone similar formation and evolution histories. The trend ob-
served in these multiplanetary systems potentially results from
the combination of planetary formation in ice-rich regions of the
protoplanetary disk, atmospheric loss, and inward migration. In
the specific case of K2-138, the outer volatile-rich planets could
have formed beyond the ice line prior to migration, where ice-
rich solids are expected to form. Near resonances in this system
also indicate possible inner migration. In the case of K2-138, the
three-body Laplace resonances are also a sign of an inner plane-
tary migration (Terquem & Papaloizou 2007; Izidoro et al. 2017;
Ramos et al. 2017). The Kepler-11, Kepler-102 and Kepler-80
systems display a similar WMF trend with a gradient and a
plateau, except for the outermost planets Kepler-11 f, Kepler-
102 f and Kepler-80 g. These three planets are significantly more
dense than the planets that immediately precede them within
their respective systems. This could be due to their lower masses
compared to the other planets in their systems, since they are not
massive enough to have a surface gravity that would help them
retain their atmospheres. In addition, these three low-mass, low-
WMF planets could have formed further away from the water
ice line than the water-rich planets in their systems, having less
water-rich material available during accretion than those planets
that formed in the vicinity of the water ice line.

Contrasting with K2-138, the water mass fraction of the
outer planets found in the planets of the TRAPPIST-1 and
Kepler-102 systems are compatible with 10% (Agol et al. 2021;
Acuña et al. 2021), a value found in agreement with the wa-
ter content of many asteroids of the Main Belt (Vernazza et al.
2015). This similarity indicates that the building blocks of the
outer planets of the TRAPPIST-1 system could have agglom-
erated from a mixture of ice grains coming from the snowline
and anhydrous silicates formed at closer distances from the host
star, following the classical formation scenarios invoked for the
Main Belt (Rivkin et al. 2002). This implies that the migration
distances of the planets in TRAPPIST-1 and Kepler-102 would
have been more restricted than those of the water-rich planets in
the K2-138, TOI-178 and Kepler-11 systems.

7. Conclusions

We perform a line-by-line differential analysis of K2-138 spectra
with respect to α Cen B and the Sun, to derive the most accurate
stellar parameters and abundances given the data at hand. These
were used for a new complete Bayesian analysis of the radial
velocities and photometry acquired on the system. We explore
the robustness of the planetary parameters and stellar chemical
abundances in our spectroscopic analysis. We conclude that the
parameters we derive are fully consistent with the ones obtained
by Lopez et al. (2019).

With the interior-atmosphere model in a MCMC framework,
we obtain the posterior distribution of the compositional parame-
ters (CMF and WMF) and the atmospheric parameters assuming
a water-dominated atmosphere. We conclude that K2-138 b is a
water-poor world, with a water mass fraction compatible with
zero. On the contrary, the parameters of K2-138 c, d, e and f are
well reproduced by an atmosphere dominated by steam and wa-
ter in supercritical phase. Additionally, the masses of the cores
are smaller in proportion than that of the Earth, for all the plan-
ets in the system. The atmosphere of K2-138 g is more extended

Fig. 4. Water mass fraction of K2-138 (this work, section 4) and other
four multiplanetary systems with water mass fraction estimates (see
text) as a function of the stellar incident flux. The incident flux is nor-
malised with respect to the inner, most irradiated planet in each system.

than that of a secondary, water-dominated atmosphere, indicat-
ing that it might contain other volatiles such as H/He.

We carry out a homogeneous interior modelling and com-
position analysis of four multiplanetary systems that have 5 or
more planets, rather than compile the volatile content estimates
of previous works (Leleu et al. 2021; Lopez & Fortney 2014), to
eliminate the differences between interior models as a possible
bias when comparing the compositional trends between plane-
tary systems. In the case of the TRAPPIST-1, TOI-178, Kepler-
11, Kepler-102 and Kepler-80 systems, we use previously pub-
lished mass, radius and stellar abundances data. For K2-138,
TRAPPIST-1 and TOI-178, the water mass fractions show as
global trend with distance from the host star an increasing gra-
dient for the inner planets, followed by a constant water content
- or plateau - for the outer planets. This is consistent with a for-
mation history that involves formation of the outer planets in the
vicinity of the ice line, inwards migration and atmospheric loss
of the inner planets. We discuss the possible formation and evo-
lution pathways that might yield this volatile content trend. Sim-
ilarly, we also comment on the possible causes of the high core
mass fractions of the inner planets of Kepler-102 and Kepler-80,
which might involve formation in the vicinity of the rocklines.
Further work would be necessary to assess the formation history
of each of these individual systems.

The atmospheric parameters we have calculated (see Table 3)
can be used to estimate the scale height of the extended atmo-
spheres of the planets analysed in this work, which is necessary
to assess the observing time and number of transits to charac-
terise the composition of these atmospheres with transmission
spectroscopy. They are suitable targets for atmospheric charac-
terisation with the upcoming JWST or ARIEL. This would con-
firm whether their atmospheres are H/He or water-dominated.

Future work should involve the inclusion of atmospheric
mass loss processes in the coupled atmosphere-interior model.
Each of the discussed processes has been studied individually
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star for planets b to d, followed by a plateau (planets e to g).
Similar trends are visible at least in the TRAPPIST-1 system,
and potentially in TOI-178. This indicates that the planets in the
TRAPPIST-1, K2-138 and TOI-178 systems might have under-
gone similar formation and evolution histories. The trend ob-
served in these multiplanetary systems potentially results from
the combination of planetary formation in ice-rich regions of the
protoplanetary disk, atmospheric loss, and inward migration. In
the specific case of K2-138, the outer volatile-rich planets could
have formed beyond the ice line prior to migration, where ice-
rich solids are expected to form. Near resonances in this system
also indicate possible inner migration. In the case of K2-138, the
three-body Laplace resonances are also a sign of an inner plane-
tary migration (Terquem & Papaloizou 2007; Izidoro et al. 2017;
Ramos et al. 2017). The Kepler-11, Kepler-102 and Kepler-80
systems display a similar WMF trend with a gradient and a
plateau, except for the outermost planets Kepler-11 f, Kepler-
102 f and Kepler-80 g. These three planets are significantly more
dense than the planets that immediately precede them within
their respective systems. This could be due to their lower masses
compared to the other planets in their systems, since they are not
massive enough to have a surface gravity that would help them
retain their atmospheres. In addition, these three low-mass, low-
WMF planets could have formed further away from the water
ice line than the water-rich planets in their systems, having less
water-rich material available during accretion than those planets
that formed in the vicinity of the water ice line.

Contrasting with K2-138, the water mass fraction of the
outer planets found in the planets of the TRAPPIST-1 and
Kepler-102 systems are compatible with 10% (Agol et al. 2021;
Acuña et al. 2021), a value found in agreement with the wa-
ter content of many asteroids of the Main Belt (Vernazza et al.
2015). This similarity indicates that the building blocks of the
outer planets of the TRAPPIST-1 system could have agglom-
erated from a mixture of ice grains coming from the snowline
and anhydrous silicates formed at closer distances from the host
star, following the classical formation scenarios invoked for the
Main Belt (Rivkin et al. 2002). This implies that the migration
distances of the planets in TRAPPIST-1 and Kepler-102 would
have been more restricted than those of the water-rich planets in
the K2-138, TOI-178 and Kepler-11 systems.

7. Conclusions

We perform a line-by-line differential analysis of K2-138 spectra
with respect to α Cen B and the Sun, to derive the most accurate
stellar parameters and abundances given the data at hand. These
were used for a new complete Bayesian analysis of the radial
velocities and photometry acquired on the system. We explore
the robustness of the planetary parameters and stellar chemical
abundances in our spectroscopic analysis. We conclude that the
parameters we derive are fully consistent with the ones obtained
by Lopez et al. (2019).

With the interior-atmosphere model in a MCMC framework,
we obtain the posterior distribution of the compositional parame-
ters (CMF and WMF) and the atmospheric parameters assuming
a water-dominated atmosphere. We conclude that K2-138 b is a
water-poor world, with a water mass fraction compatible with
zero. On the contrary, the parameters of K2-138 c, d, e and f are
well reproduced by an atmosphere dominated by steam and wa-
ter in supercritical phase. Additionally, the masses of the cores
are smaller in proportion than that of the Earth, for all the plan-
ets in the system. The atmosphere of K2-138 g is more extended

Fig. 4. Water mass fraction of K2-138 (this work, section 4) and other
four multiplanetary systems with water mass fraction estimates (see
text) as a function of the stellar incident flux. The incident flux is nor-
malised with respect to the inner, most irradiated planet in each system.

than that of a secondary, water-dominated atmosphere, indicat-
ing that it might contain other volatiles such as H/He.

We carry out a homogeneous interior modelling and com-
position analysis of four multiplanetary systems that have 5 or
more planets, rather than compile the volatile content estimates
of previous works (Leleu et al. 2021; Lopez & Fortney 2014), to
eliminate the differences between interior models as a possible
bias when comparing the compositional trends between plane-
tary systems. In the case of the TRAPPIST-1, TOI-178, Kepler-
11, Kepler-102 and Kepler-80 systems, we use previously pub-
lished mass, radius and stellar abundances data. For K2-138,
TRAPPIST-1 and TOI-178, the water mass fractions show as
global trend with distance from the host star an increasing gra-
dient for the inner planets, followed by a constant water content
- or plateau - for the outer planets. This is consistent with a for-
mation history that involves formation of the outer planets in the
vicinity of the ice line, inwards migration and atmospheric loss
of the inner planets. We discuss the possible formation and evo-
lution pathways that might yield this volatile content trend. Sim-
ilarly, we also comment on the possible causes of the high core
mass fractions of the inner planets of Kepler-102 and Kepler-80,
which might involve formation in the vicinity of the rocklines.
Further work would be necessary to assess the formation history
of each of these individual systems.

The atmospheric parameters we have calculated (see Table 3)
can be used to estimate the scale height of the extended atmo-
spheres of the planets analysed in this work, which is necessary
to assess the observing time and number of transits to charac-
terise the composition of these atmospheres with transmission
spectroscopy. They are suitable targets for atmospheric charac-
terisation with the upcoming JWST or ARIEL. This would con-
firm whether their atmospheres are H/He or water-dominated.

Future work should involve the inclusion of atmospheric
mass loss processes in the coupled atmosphere-interior model.
Each of the discussed processes has been studied individually

Article number, page 8 of 13

Radius + mass = composition of planets



1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058

Fig. 8: Plot showing the current list of targets for the Ariel mission and the discovery
space that PLATO will open.

power-spectrum of the noise (1/f� , f is the frequency) is fixed at � = 1 (Carter and
Winn 2009). This approach was widely tested in Csizmadia et al. (2023) and it was
successfully applied e.g. in Kálmán et al. (2023, 2024); Bernabò et al. (2025); Smith
et al. (2025a).

As an example of the planet characterization performance that can be achieved
with PLATO, we present in the section below a study of TOI-500b.

for the RV and mass characterization of the Prime Sample, which papers can we
refer to?

5.1 TOI-500

TOI-500 is a planetary system consisting of 4 planets with orbital periods of 13 hours,
6.6, 26.2 and 61.3 days. The mass of the innermost planet is 1.42 ± 0.18MEarth and
the minimum masses of the other three planets are 5.03 ± 0.41, 33.12 ± 0.88 and
5.05+1.12

�1.11MEarth, respectively. The outermost planets were detected in radial veloc-
ity variations of the star while the innermost planet - denoted by TOI-500b - is a
transiting Ultra-Short period Planet (USP) with a radius of 1.166+0.061

0.058 REarth (Ser-
rano et al. 2022). We selected this system because of the radius ratio is typical for a
future PLATO primary target system, the spectral type of the host star (K6V) which
allows us to characterize its mass and radius via asteroseismology, its apparent bright-
ness (V=10.5 magnitude) which is the closest of host stars of the known exoplanets
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“Spring” school : PLATO data products and analysis
15 - 19 March, 2027 - The camp, Aix-en-Provence
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Collaboration européenne: plus de 800 personnes, laboratoires et industriels



PLATO scientific programs 

The PLATO core 
program

• FGK dwarfs (F5 to K7)
• Cool dwarfs (M)

Designed to fulfill the 
science objectives of the 
mission

The Science Calibration 
and Validation stars (scv 

stars) 

• Red giant stars
• ɣ Doradus stars
• Binaries
• Photometrically stable 

stars

Designed to test, improve, 
and validate stellar models

Complementary 
Science program

• Binary and multiple 
stars

• Pulsating stars (earlier 
than F5)

• Magnetic stars and 
rotational variables 

• Stars with mass loss
• Quasars
• …

Designed to serve the 
wider community with 
photometric obs.

1st Call will open in mid-March 2026 (9 months before launch) with a 
duration of approx. 6 weeks.



PMC

Statistical sample: 
• P5: 245 000 dwarfs 

and sub giants < 13 
mag 

• P4: 5000 cool late 
dwarfs < 16 mag

Core sample: 

Q1 data sample: end Q1 + 1.5 yr 

Qn data sample: end Qn + 1.25 yr

PMC Proprietary targets: 

Data released by end of 
ground based 
observations

Statistical sample: 

Q1: end Q1 + 9 months 

Q2: end Q2 + 6 months 

Qn : end Qn + 3 months

Stellar samples and data releases
L0, L1, & L2 data products are 
released per quarters (3 months 
period between spacecraft 
rotation)



PLATO data release 

Credit: H. Rauer



PLATO estimated performances & yields 

Fig. 21 Expected PLATO noise performance calculated with the PLATO Instrument Noise Esti-
mator (PINE, Börner et al. in prep.). The values refer to beginning of life scenario. The stellar counts
and properties are taken from the PIC 1.1.0. A simple noise model (including jitter, photon noise, and
readout and background noise) provides a good approximation to the expected in-flight performance
of the mission.

11 Expected Instrument Performance

The design of the PLATO mission is driven by the need to obtain a core sample which
is dominated by stellar flux white noise and where instrumental effects play only a
minor role. Although the nominal mission operation time is 4.25 years (BOL) at this
point, the payload is designed to maintain a level of performance that allows the science
objectives to be achieved up to an extended mission end-of-life (EOL) of 6.5 years.
The EOL scenario assumes that up to 2 cameras could be lost during the mission due
to technical failures. This number results from a reliability analysis performed during
the design phase.

In order to derive realistic instrument performance estimates, a full simulation of
the PLATO payload and satellite behaviour has to be made. A number of simulators
have been developed for this purpose each focusing on various aspects of the mission.
The consortium’s primary simulator is PlatoSim (Jannsen et al, 2023). It is an end-
to-end camera simulator at pixel level taking into account detailed instrumental noise
properties as well as realistic stellar variability, producing time series of imagettes as
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The current instrument design is compatible with the 
performance requirements for characterization of small planets

• Uninterrupted observations for ≥2 years 


• Duty cycle >93% in-flight 


• (Kepler ~88%, see Burke et al. 2015)


• Noise budget dominated by:


• jitter in the bright end


• background and readout noise in the faint end


• photon shot noise everywhere else


• The SNR varies across the FoV



Data Product generation

Exoplanet Analysis System

Stellar Analysis System

raw

 
PMC SGS 

SIP  

Ref PLATO-MPSSR-PMC-SIP-0001  
Issue: 2 Revision: 5 (draft r3278)  
Date: 26 November 2018 
Page: 23/306 
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Figure 2: Flow diagram for DP generation. 

 
The details of data products and releases can be found in the SMP (AD3). The public release of 
Level 0, Level 1 and Level 2 products for each observation quarter will be made one year after 
the end of each Level 1 product validation period. Subsequent releases will be made every three 
months covering three months of data. Level 3 data of the Prime sample (as defined in the SMP 
Section 3.3) and their ground-based associated observations will be released after the publication 
of the planet parameters, or no later than six months after the completion of the ground-based 
observations. Ground based observations data of prime sample objects not confirmed as planets 
will also be made available in the PLATO Science Archive no later than one year after the 
completion of the observations.  

calibrated

Final

2 automated data 
analysis pipelines

↠ Supply of an 
homogeneous catalogue of 

planetary systems



Main data products



Data Center spec. + protos + validation

PLATO Core Science Team (June 25)

PLATO Working Groups


• under “construction”. Currently 17


• Will work under PCST supervision


• Will address specific scientific goals 
and help preparing data analysis 


• Only one WG with a French co-lead


• Interest in PLATO science? Please 
consider applying to one of the WG or 
proposing one

PLATO Science Working Team
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15 July 2014 Nic Walton - PDC/EAS status @ PDC Phase B1 KO - Berlin 

Process Flow 

!  Definition of envisaged S/C 
on-board processing  
—  Calibrated light curves 

transmitted to ground 
—  Strategy for use of imagettes 

!  Baseline downlink rate → 109 
Gb/day 

!  Processing data flow in L2 
!  Advances over Corot and 

Kepler science pipelines 

Exoplanet 
Analysis System

Stellar Analysis 
System

15 July 2014 Nic Walton - PDC/EAS status @ PDC Phase B1 KO - Berlin 

Process Flow 

!  Definition of envisaged S/C 
on-board processing  
—  Calibrated light curves 

transmitted to ground 
—  Strategy for use of imagettes 

!  Baseline downlink rate → 109 
Gb/day 

!  Processing data flow in L2 
!  Advances over Corot and 

Kepler science pipelines 

}

PLATO: un défi numérique 

PLATO  
Catalogue 

De systèmes 
planétaires

L3

Logiciels de traitement et d’analyse automatiques - 
Plus de 150 000 étoiles à analyser avec une mesure de 
leur lumière toutes les 25 sec, pendant 2 ans (au moins)

• 2 „fast“ cameras 

• Each telescope has one broadband filter:  

    one „red“and one „blue“ telescope;  

• Otherwise identical to normal cameras 

• Read-out cadence: 2.5 sec in frame  

     transfer mode 

     (2.5 s << 25 s exposure time for AOCS) 

 

• Purpose:  

• Fine guiding 

• Photometry of the brightest stars  

    (<~8 mag)  

 

 

PLATO Instrument 
The „fast“ cameras 

• 2 „fast“ cameras 

• Each telescope has one broadband filter:  

    one „red“and one „blue“ telescope;  

• Otherwise identical to normal cameras 

• Read-out cadence: 2.5 sec in frame  

     transfer mode 

     (2.5 s << 25 s exposure time for AOCS) 

 

• Purpose:  

• Fine guiding 

• Photometry of the brightest stars  

    (<~8 mag)  

 

 

PLATO Instrument 
The „fast“ cameras 

During PLATO observations

Secure the nature of detected transiting bodies :

• Check the target radius & contaminants position and properties  

➛ estimate of Rc  ➛ rank of the planet 

• Depending of the planet size : 

➛ perform a detailed asteroseismology study

➛ start follow-up observation - the strategy will be adapted to the size/mass of the 

planet:  which facility? which technics?  how many nights? ..

The stars radii + transit depth will be key parameters for the ranking process and 

the follow-up strategy. 

Astrometry and R★ estimate from Gaia would be very helpful!
Friday, June 24, 2011

Level 0: télémétrie K-band : 50 GB/jour  (3.5 heures par jour chaque jour)
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Figure 2. Kepler pixels from Q1, showing average out-of-transit (top left) and difference (bottom left) images.  
Pixels reconstructed using the PRF fit to the out of transit (top right) and difference image (bottom right) are shown 
for comparison, indicating that the fitted PRFs match the data. Symbols show the location of the fitted PRFs relative 
to the catalog position of the star.  Green U: catalog position of the target. White +: PRF fit to the direct image. 
White {: PRF fit to difference image. 
 

 
 
Figure 3. Multi-quarter centroid analysis offset results in coordinates centered on Kepler-22.   Left:  PRF-fit where 
the green crosses show the fit to the individual observed transits, and the magenta cross shows their average 
positions.  The length of the crosses is the 1σ uncertainty in RA and Dec, and the cyan circle is the 3σ uncertainty 
around the average observed offset.  The flux-weighted figure (right) shows only the multi-quarter result with the 
same symbols. 
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Figure 1. Example raw light curve and centroid coordinates
(EPIC no. 60021515, cool dwarf, Kepler magnitude Kp = 11.3,
located in module 9, output channel 1). Data taken before fine-
pointing was achieved are shown in red.

position in the input target list does not match the actual
position at the time of the observations.

We then calibrated the flux measurements obtained us-
ing each aperture radius onto the Kepler magnitude scale
by fitting, for all the matches closer than 800, a relation of
the form:

Kp = zpX � 2.5 log(fluxX)

where Kp is the Kepler magnitude and the subscript X
refers to the di↵erent aperture radii. The zero points ob-
tained in this way were all between 25 and 25.3 (for fluxes
expressed in e�/s). For faint objects with nearby neighbours,
the magnitude is strongly dependent on the aperture size
used. Therefore, for the remainder of this paper, we adopt a
single magnitude for each object, based on the 3-pixel aper-
ture fluxes.

We checked if there were any trends in the flux versus
magnitude relation depending on the distance of the source
from the satellite boresight. Such a trend might be expected
due to the fact that the images of stars located near the
corners of the FOV are significantly elongated, which could
cause some of the flux to fall outside the aperture, but we
found no evidence for it.

2.4 Raw light curves

Figure 1 shows an example light curve resulting from the
procedure described in the previous section. Most light
curves show significant variations of instrumental origin,
which are clearly correlated with the object’s position on
the detector. These variations, which presumably are due to
a combination of intra-pixel and inter-pixel (flat-field) sen-
sitivity variations, must be corrected before the light curves
become astrophysically useful.

The pitch and yaw of the spacecraft are fairly stable, as
they are controlled by the two remaining functioning reac-
tion wheels. However, the roll about the boresight displays a
gradual drift due to the Sun’s radiation pressure, and is reset
approximately every 6 hours using the spacecraft’s thrusters.

Figure 2. Same as Figure 1, but now showing flux versus the
roll angle ✓ of the spacecraft. Here ✓ is the mean of the roll angle
estimates derived from the astrometric solution for each channel,
relative to a reference frame (which is simply the first frame in
the dataset). Note the tight but nonlinear relationship between
flux and roll angle, which di↵ers before and after fine-pointing
was achieved, as the star is located on a di↵erent set of pixels.

This causes the star to wander over the detector by a signifi-
cant fraction of a pixel, and leads to systematic variations in
the measured flux. Indeed, as shown in Figure 2, the system-
atic flux variations are tightly correlated with the roll an-
gle (they also show a correlation with the star’s individual
x- and y-position, but less tight). Note that we estimated
the roll angle in each frame for each output channel from
the crval parameters of the astrometric solution, and then
adopted the median of the individual channel values as our
global roll angle estimate.

3 SYSTEMATICS CORRECTION

We experimented with a number of established methods
for modelling these roll-dependent systematic e↵ects, start-
ing with simple linear decorrelation of the flux against roll
angle, or the x- and y- coordinates of the star’s centroid
as measured on each image. We also tried using the well-
known SysRem algorithm (Tamuz et al. 2005), where the
systematic trends are iteratively identified as the first prin-
cipal component of the matrix constructed from all the light
curves, and each trend is removed by linearly decorrelating
the flux measurement for each star against it. The system-
atics correction in the PDC-MAP pipeline used during the
nominal Kepler mission (Smith et al. 2012) is a variant on
this approach, where a Bayesian framework is used to ensure
that the coe�cients relating each star’s light curve to each
trend are similar for stars of similar magnitude and position
on the detector, as might be expected is their physical ori-
gins are similar. However, no PDC-MAP data are publicly
available at the time of writing for this dataset. Finally, we
also tested the ‘Astrophysically Robust Correction’ (ARC)
method proposed by Roberts et al. (2013), once more in the
context of the nominal Kepler mission. This is again a vari-
ant on SysRem-like approaches, where additional measures
are used at the trend detection and removal stages to mini-
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pointing was achieved are shown in red.

position in the input target list does not match the actual
position at the time of the observations.

We then calibrated the flux measurements obtained us-
ing each aperture radius onto the Kepler magnitude scale
by fitting, for all the matches closer than 800, a relation of
the form:

Kp = zpX � 2.5 log(fluxX)

where Kp is the Kepler magnitude and the subscript X
refers to the di↵erent aperture radii. The zero points ob-
tained in this way were all between 25 and 25.3 (for fluxes
expressed in e�/s). For faint objects with nearby neighbours,
the magnitude is strongly dependent on the aperture size
used. Therefore, for the remainder of this paper, we adopt a
single magnitude for each object, based on the 3-pixel aper-
ture fluxes.

We checked if there were any trends in the flux versus
magnitude relation depending on the distance of the source
from the satellite boresight. Such a trend might be expected
due to the fact that the images of stars located near the
corners of the FOV are significantly elongated, which could
cause some of the flux to fall outside the aperture, but we
found no evidence for it.
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the detector. These variations, which presumably are due to
a combination of intra-pixel and inter-pixel (flat-field) sen-
sitivity variations, must be corrected before the light curves
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relative to a reference frame (which is simply the first frame in
the dataset). Note the tight but nonlinear relationship between
flux and roll angle, which di↵ers before and after fine-pointing
was achieved, as the star is located on a di↵erent set of pixels.

This causes the star to wander over the detector by a signifi-
cant fraction of a pixel, and leads to systematic variations in
the measured flux. Indeed, as shown in Figure 2, the system-
atic flux variations are tightly correlated with the roll an-
gle (they also show a correlation with the star’s individual
x- and y-position, but less tight). Note that we estimated
the roll angle in each frame for each output channel from
the crval parameters of the astrometric solution, and then
adopted the median of the individual channel values as our
global roll angle estimate.

3 SYSTEMATICS CORRECTION

We experimented with a number of established methods
for modelling these roll-dependent systematic e↵ects, start-
ing with simple linear decorrelation of the flux against roll
angle, or the x- and y- coordinates of the star’s centroid
as measured on each image. We also tried using the well-
known SysRem algorithm (Tamuz et al. 2005), where the
systematic trends are iteratively identified as the first prin-
cipal component of the matrix constructed from all the light
curves, and each trend is removed by linearly decorrelating
the flux measurement for each star against it. The system-
atics correction in the PDC-MAP pipeline used during the
nominal Kepler mission (Smith et al. 2012) is a variant on
this approach, where a Bayesian framework is used to ensure
that the coe�cients relating each star’s light curve to each
trend are similar for stars of similar magnitude and position
on the detector, as might be expected is their physical ori-
gins are similar. However, no PDC-MAP data are publicly
available at the time of writing for this dataset. Finally, we
also tested the ‘Astrophysically Robust Correction’ (ARC)
method proposed by Roberts et al. (2013), once more in the
context of the nominal Kepler mission. This is again a vari-
ant on SysRem-like approaches, where additional measures
are used at the trend detection and removal stages to mini-
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During PLATO observations

Secure the nature of detected transiting bodies :

• Check the target radius & contaminants position and properties  

➛ estimate of Rc  ➛ rank of the planet 

• Depending of the planet size : 

➛ perform a detailed asteroseismology study

➛ start follow-up observation - the strategy will be adapted to the size/mass of the 

planet:  which facility? which technics?  how many nights? ..

The stars radii + transit depth will be key parameters for the ranking process and 

the follow-up strategy. 

Astrometry and R★ estimate from Gaia would be very helpful!
Friday, June 24, 2011
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Figure 2. Kepler pixels from Q1, showing average out-of-transit (top left) and difference (bottom left) images.  
Pixels reconstructed using the PRF fit to the out of transit (top right) and difference image (bottom right) are shown 
for comparison, indicating that the fitted PRFs match the data. Symbols show the location of the fitted PRFs relative 
to the catalog position of the star.  Green U: catalog position of the target. White +: PRF fit to the direct image. 
White {: PRF fit to difference image. 
 

 
 
Figure 3. Multi-quarter centroid analysis offset results in coordinates centered on Kepler-22.   Left:  PRF-fit where 
the green crosses show the fit to the individual observed transits, and the magenta cross shows their average 
positions.  The length of the crosses is the 1σ uncertainty in RA and Dec, and the cyan circle is the 3σ uncertainty 
around the average observed offset.  The flux-weighted figure (right) shows only the multi-quarter result with the 
same symbols. 
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Figure 1. Example raw light curve and centroid coordinates
(EPIC no. 60021515, cool dwarf, Kepler magnitude Kp = 11.3,
located in module 9, output channel 1). Data taken before fine-
pointing was achieved are shown in red.

position in the input target list does not match the actual
position at the time of the observations.

We then calibrated the flux measurements obtained us-
ing each aperture radius onto the Kepler magnitude scale
by fitting, for all the matches closer than 800, a relation of
the form:

Kp = zpX � 2.5 log(fluxX)

where Kp is the Kepler magnitude and the subscript X
refers to the di↵erent aperture radii. The zero points ob-
tained in this way were all between 25 and 25.3 (for fluxes
expressed in e�/s). For faint objects with nearby neighbours,
the magnitude is strongly dependent on the aperture size
used. Therefore, for the remainder of this paper, we adopt a
single magnitude for each object, based on the 3-pixel aper-
ture fluxes.

We checked if there were any trends in the flux versus
magnitude relation depending on the distance of the source
from the satellite boresight. Such a trend might be expected
due to the fact that the images of stars located near the
corners of the FOV are significantly elongated, which could
cause some of the flux to fall outside the aperture, but we
found no evidence for it.

2.4 Raw light curves

Figure 1 shows an example light curve resulting from the
procedure described in the previous section. Most light
curves show significant variations of instrumental origin,
which are clearly correlated with the object’s position on
the detector. These variations, which presumably are due to
a combination of intra-pixel and inter-pixel (flat-field) sen-
sitivity variations, must be corrected before the light curves
become astrophysically useful.

The pitch and yaw of the spacecraft are fairly stable, as
they are controlled by the two remaining functioning reac-
tion wheels. However, the roll about the boresight displays a
gradual drift due to the Sun’s radiation pressure, and is reset
approximately every 6 hours using the spacecraft’s thrusters.

Figure 2. Same as Figure 1, but now showing flux versus the
roll angle ✓ of the spacecraft. Here ✓ is the mean of the roll angle
estimates derived from the astrometric solution for each channel,
relative to a reference frame (which is simply the first frame in
the dataset). Note the tight but nonlinear relationship between
flux and roll angle, which di↵ers before and after fine-pointing
was achieved, as the star is located on a di↵erent set of pixels.

This causes the star to wander over the detector by a signifi-
cant fraction of a pixel, and leads to systematic variations in
the measured flux. Indeed, as shown in Figure 2, the system-
atic flux variations are tightly correlated with the roll an-
gle (they also show a correlation with the star’s individual
x- and y-position, but less tight). Note that we estimated
the roll angle in each frame for each output channel from
the crval parameters of the astrometric solution, and then
adopted the median of the individual channel values as our
global roll angle estimate.

3 SYSTEMATICS CORRECTION

We experimented with a number of established methods
for modelling these roll-dependent systematic e↵ects, start-
ing with simple linear decorrelation of the flux against roll
angle, or the x- and y- coordinates of the star’s centroid
as measured on each image. We also tried using the well-
known SysRem algorithm (Tamuz et al. 2005), where the
systematic trends are iteratively identified as the first prin-
cipal component of the matrix constructed from all the light
curves, and each trend is removed by linearly decorrelating
the flux measurement for each star against it. The system-
atics correction in the PDC-MAP pipeline used during the
nominal Kepler mission (Smith et al. 2012) is a variant on
this approach, where a Bayesian framework is used to ensure
that the coe�cients relating each star’s light curve to each
trend are similar for stars of similar magnitude and position
on the detector, as might be expected is their physical ori-
gins are similar. However, no PDC-MAP data are publicly
available at the time of writing for this dataset. Finally, we
also tested the ‘Astrophysically Robust Correction’ (ARC)
method proposed by Roberts et al. (2013), once more in the
context of the nominal Kepler mission. This is again a vari-
ant on SysRem-like approaches, where additional measures
are used at the trend detection and removal stages to mini-
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position in the input target list does not match the actual
position at the time of the observations.

We then calibrated the flux measurements obtained us-
ing each aperture radius onto the Kepler magnitude scale
by fitting, for all the matches closer than 800, a relation of
the form:

Kp = zpX � 2.5 log(fluxX)

where Kp is the Kepler magnitude and the subscript X
refers to the di↵erent aperture radii. The zero points ob-
tained in this way were all between 25 and 25.3 (for fluxes
expressed in e�/s). For faint objects with nearby neighbours,
the magnitude is strongly dependent on the aperture size
used. Therefore, for the remainder of this paper, we adopt a
single magnitude for each object, based on the 3-pixel aper-
ture fluxes.

We checked if there were any trends in the flux versus
magnitude relation depending on the distance of the source
from the satellite boresight. Such a trend might be expected
due to the fact that the images of stars located near the
corners of the FOV are significantly elongated, which could
cause some of the flux to fall outside the aperture, but we
found no evidence for it.
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Figure 1 shows an example light curve resulting from the
procedure described in the previous section. Most light
curves show significant variations of instrumental origin,
which are clearly correlated with the object’s position on
the detector. These variations, which presumably are due to
a combination of intra-pixel and inter-pixel (flat-field) sen-
sitivity variations, must be corrected before the light curves
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The pitch and yaw of the spacecraft are fairly stable, as
they are controlled by the two remaining functioning reac-
tion wheels. However, the roll about the boresight displays a
gradual drift due to the Sun’s radiation pressure, and is reset
approximately every 6 hours using the spacecraft’s thrusters.
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roll angle ✓ of the spacecraft. Here ✓ is the mean of the roll angle
estimates derived from the astrometric solution for each channel,
relative to a reference frame (which is simply the first frame in
the dataset). Note the tight but nonlinear relationship between
flux and roll angle, which di↵ers before and after fine-pointing
was achieved, as the star is located on a di↵erent set of pixels.

This causes the star to wander over the detector by a signifi-
cant fraction of a pixel, and leads to systematic variations in
the measured flux. Indeed, as shown in Figure 2, the system-
atic flux variations are tightly correlated with the roll an-
gle (they also show a correlation with the star’s individual
x- and y-position, but less tight). Note that we estimated
the roll angle in each frame for each output channel from
the crval parameters of the astrometric solution, and then
adopted the median of the individual channel values as our
global roll angle estimate.

3 SYSTEMATICS CORRECTION

We experimented with a number of established methods
for modelling these roll-dependent systematic e↵ects, start-
ing with simple linear decorrelation of the flux against roll
angle, or the x- and y- coordinates of the star’s centroid
as measured on each image. We also tried using the well-
known SysRem algorithm (Tamuz et al. 2005), where the
systematic trends are iteratively identified as the first prin-
cipal component of the matrix constructed from all the light
curves, and each trend is removed by linearly decorrelating
the flux measurement for each star against it. The system-
atics correction in the PDC-MAP pipeline used during the
nominal Kepler mission (Smith et al. 2012) is a variant on
this approach, where a Bayesian framework is used to ensure
that the coe�cients relating each star’s light curve to each
trend are similar for stars of similar magnitude and position
on the detector, as might be expected is their physical ori-
gins are similar. However, no PDC-MAP data are publicly
available at the time of writing for this dataset. Finally, we
also tested the ‘Astrophysically Robust Correction’ (ARC)
method proposed by Roberts et al. (2013), once more in the
context of the nominal Kepler mission. This is again a vari-
ant on SysRem-like approaches, where additional measures
are used at the trend detection and removal stages to mini-
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