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Data Products




The Field-of-View

Dec

-30°

60°

The field-of-view is covered by
different numbers of cameras.

—60°

90°
RA

Field of View simulation with PLATOSim
Janssen et al. (2014) A&A, 681, A18

Credit: Juan Cabrera

120°



= e Payload Data

b) CCD Subfield* c) Imagette
e 26 cameras full frame data would
provide >100Tbit/day
- compression needed

* The PLATO payload provides
* imagettes
* lightcurves
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P . PLATO Stellar Samples

Assuming 2 long pointings:
P4/P5 Statistical sample

= > 245 000 dwarf and

<) lmage

subgiant stars "
= V<13 mag ' ||

| = V<16 mag for M stars
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P1/P2 samples:

= ~15 000 dwarf and
subgiant stars (F5 to K7)

\

= V<11 mag

* NSR (random) <50 ppm
in one hour

Sub-samples from these are:

* Prime sample (priority targets)
I * Propriety sample (PMC)

In addition: guest observer targets
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) Data Production Steps
imagette light curve centroid light curve stand. dev. calibration
@ %55 @ 50s @ 50s @ 600s @ 600s window
LO sieleie B 1] for all N-cameras

l

Unprocessed
onboard

Computed onboard

for F-cameras: 2.5s imagettes

used onboard &
on ground



Level 0 Pipeline

LO Pipeline

Spacecraft
\ 4
Inputs Telemetry
[ Staries mcons. . The Level 0 pipeline “reconstructs” the data back to its
B TN\ original on-board generated form.
_Q)mpmlmpackels
=" TM Decoder
N The output of the Level 0 will be raw imagettes, light
W\ curves & centroids corrected in timing (and coordinate
s —] ko transformation)

/1\

LO Product Generator

Raw Raw Row imacelies Calibration
Centroid Curves kightcurves bl Products



) Data Production Steps

calibration

light curve centroid light curve stand. dev.

@ 25s @ 50s

@ 50s @ 600s @ 600s window

sieleie B 1] for all cameras

LO

imagette s centroid light curve centroid light curve stand. dev.
@ 25s @ 25s @ 25s @ 50s @ 50s @ 600s @ 600s
P R meee’ BFEEA Bl BFEH 2 cameralevel

L1 >
@ m e FERE eeee A ) system level
V = 4 (Merging several cameras)

Computed on ground
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The PLATO Level 1 pipeline

~

GL1-PIP

-

L1A Imagette

L1A Lightcurve Chain

Number
converter

Electronic offset
carrector

Electronic gain
corrector

Number
Converter

Electronic gain Sky background
Corrector corrector

Pixel response Charge Transfer
corrector Corrector

BF Effect
Corrector

Long term drift -
L comector J leer EO(fGClOI‘J [BFE WI‘I’GCIOI‘J

Smearing
corrector

Sky background
carrector

Cosmic ray
outlier removal

Charge Transfer Pixel response Contamination
Corrector corrector corrector

L1A Photometry Chain

Normal star Saturated star
flux and centroid flux and centroid

measurement

measurement

\

-

L1A Centroid Chain

Number
Converter

Background
correction

) (

\

CCD centroid
to sky position

J

L1A Product Generator

Lightcurve
Generator

Centroid
Generator

) (&= ) (

Imagetie
Generator

\

Qutlier detector

J

-~

L1B Lightcurve Chain

Median norm. Global
and co-trending Detrender

[ Averager J [ Merger } ( Stitcher J

~

L1B Centroid Chain

Sky Position
averaging

\

L1B Product Generator

Centroid
Generator

Lightcurve
Generator

[Component Group] (CUmponenlJ (Carrecﬁon stepJ

12/Feb/2024

The Level 1A pipeline produces individual imagettes, lightcurves
and centroid curves from the Level 0 data.

The Level 1B pipeline de-trends and combines the individual
light and sky position curves produced by L1A to obtain the
lightcurves or sky positions per target, telescope and/ or
camera groups.

Within each chain, the steps applied are identical, irrespective
of whether produced from imagettes, or from on-board
processing.



' ‘
) Data Production Steps

LO

L1

L2

L3

o s i A 11 for all cameras

—L =

. light curve centroid light curve centroid light curve stand. dev.
imagette g
@ 25s @ 25s @ 50s @ 50s @ 600s @ 600s

BT G s BB saisix BEA B cameralevel
mw***f (I 5 0 S S ES | system level

' (merging several cameras)

Results of SAS and EAS data processing pipelines

— =

L2 + Ground-based follow-up data = Full PLATO data set
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Imagettes

Light curves and centroids
Housekeeping

Quality data

Planetary transit candidates and

their parameters
Asteroseismological analysis
Stellar rotation periods and
stellar activity properties
Seismically-determined stellar
masses, radii and ages of stars
TTV planetary systems

PLATO Data Products

v’ List of confirmed planetary systems, which
will be fully characterised by combining
information from the planetary transits, the
seismology of the planet-hosting stars, and

the results of ground-based observations.

Orbital Phase

v' Calibrated Light curves
v" Processed imagettes

v Ancillary data

v" Quality data

¢ Ground-based observations for filtering false planet transits:

v' Low-precision spectroscopy (1-2 m telescopes); 2000 2200

High-resolution imaging (2 m telescopes);
On and off transit photometry (1-2 m telesc
High-resolution spectroscopy (4-8 m telesc

Rossiter-McLaughlin (RM) observations (8 m telescopes).

o,

v High-resolution spectroscopy (1-2 m, 4 m and 8 m telescopes);

v Rossiter-McLaughlin (RM) observations (8 m telescopes).

¢ Ground-based observations for the characterisation of planets:

Frequency [uHz]




> L2 and L3 products

Level-2 (L2):

¢ The planetary transit candidates and their parameters, as a minimum target identifier,
planetary ephemeris of the system, depth and duration of the transit, estimated radius, and
their corresponding uncertainties.

e The results of the asteroseismological analysis, and their corresponding uncertainties.

e When possible, the stellar rotation periods and stellar activity properties inferred from
activity-related periodicities in the light curves.

e The seismically-determined stellar masses, radii and ages of stars, (and their formal
uncertainties), obtained from stellar model fits to the frequencies of oscillation.

e The list of planetary systems confirmed through the detection of Transit Time Variations
(TTVs), which will be characterised by combining information from the planetary transits
and the seismology of the planet-hosting stars.

Level-3 (L3):

e The list of confirmed planetary systems, which will be fully characterised by combining
information from the planetary transits, the seismology of the planet-hosting stars, and the
results of ground-based observations.




> L2 and L3 products

Level-2 (L2):

e The planetary transit candidates and their parameters..as-a -minimum farget identifier,
planetary ephemeris of the system, depth and duration of the transit, estimated radius, and
their corresponding uncertainties.

e The results of the asteroseismological analysis, and their corresponding uncertainties.

e When possible, the stellar rotation periods and stellar activity properties inferred from
activity-related periodicities in the light curves.

e The seismically-determined stellar masses, radii and ages of stars, (and their formal
uncertainties), obtained from stellar model fits to the frequencies of oscillation.

e The list of planetary systems confirmed through the detection of Transit Time Variations
(TTVs). which will be characterised by combining information from the planetary transits
and the seismology of the planet-hosting stars.

Level-3 (L3):

e The list of confirmed planetary systems, which will beffally €haracterised by combining
information from the planetary transits, the seismology of the planet-hosting stars, and the
results of ground-based observations.




The Ground Segment
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~ Science Ground Segment

PLATO Ground
Segment

Gop| _ |
Ground-based -l

Observation
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L2/Lg/L3

Astronomer Community
(including Guest Qbservers)




The ESA PLATO Mission Archive
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Data Releases




> Time Line after Launch

ANy

Launch

i

3 months commissioning

Start Nominal
Science Operations

Transfer and Comm issioning Phase (<90d)

S/C Commissioning
Checkpoint

S/C Commissioning (<40d)

| P/FTandFGSIit. |

PV Phase
Checkpoint

A4

Mission Commissioning

Performance Verification Phase (<50d)

Results Review (MCRR)

* Transfer and commissioning phase 3 months

Nominal lifetime 4.25 years

System sized for 6.5 years with consumables for 8 years

v

Nominal Science Operations

1

Science obs. starts
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Processing Datareleases afterendof | #targets
Community durations observations of quarterQn | released
2 fields
End of 3 months observation period of quarter Qn
‘ : All targets:

For Q1: 6 months
For Qn: <3 months

Non-prime Non-prime sample: ~220000
sample: Q1:9 months
validated Qn: <3 month Qn + 6 months
Lo, L1, L2 2 releases of quarter
5 : Q(n>1) occur every 3 months
I ' I . Prime sample: Prime sample: at the latest | _, 509
: Qn: <1 year Ql:1.5years
Qn+ 1.25years
Target
dependent
validated Prime&propriety samples: | Prime
: 2 10,10, 12 With publication of planet
: L3 parameters or <6 months sample:
. - ‘ - after completion of ground- | <<10 000
: : based observations. Atthe Propriety
i latest t?y end of post- sample:
: ~ operations. <2 000




® Data Products Releases

Level-0, Level-1 and Level-2
released per yearly quarters

Statistical sample

* Q1: end Q1 + 9 months
* Qn: end Qn + 6 months
* Qn releases occuring every 3 months after delivery of Q2

(. .
Prime sample

*Ql:end Q1 + 1.5 years
* Qn: end Qn + 1.25 years

.

f
Prime sample

6 months after
ground-based
observations are

complete
.

+ information on
targets as
provided by the
community to
the ESA archive
on a best effort
basis (ancillary
data base).



The Guest Observer Program




- o Complementary Science

* Other science topics:
» Reflected light from close-in giant planets

» Circumbinary planets, Exo-moons, rings, .. 7‘2%

* Planets around young and evolved stars 9 -

+ Galactic Archeology, Clusters, Associations, AGN? ~20 000 |ightcurves

» Asteroseismology across HRD, for large range in Z

+ Binaries & tidal evolution across HRD or

* Accretion, debris disks & magnetism in YSO ~2000 imagettes

) (or a mix)
oA ] o N BET:Ce L

- Guest Observer program: # = "3

> 8% of the science data rate for the Guest Observer Program.

» Participation is selected through ESA calls

28



Guest Observer Program

GUEST OBSERVER PROGRAMME

N\

‘ ESA will issue calls for proposals for complementary science programmes, focused on topics not covered

by the PLATO core science objectives (as described in the Science Management Plan)

: The first call will be issued nine months before launch -> March/April 2026
More open calls will be issued during the mission (once per year, TBC)

Allocated time: Over the mission lifetime_an average of 8% of the science data rate (excluding
calibration data)

‘ Proposals can include PIC targets but not Prime Sample targets

‘ Proposals on targets of opportunity possible, but they will be executed on a best effort basis

Proprietary period: One year, starting at the time of the delivery to the observer of the last portion of the
relative Level-1 data




6 The first PLATO Call for Proposals

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

» The Proposal Submission system in use will be similar to the ESA Cheops interface but adapted for PLATO.
A PMC provided toolkit to check e.qg. visibility of your targets on the PLATO camera FOV, is to be used also.

seruice desks

P I : :
o Hrat:‘pdll):‘ags ronasal submission directorate of science




» The first PLATO Call for Proposals

ESA will appoint a Time Allocation Committee (TAC) for the evaluation and selection of the
proposals.

It would be expected that the announcement of the confirmed guest observers will be in
September 2026.

Observations from the GO targets will begin on the 4" month after launch. During the
execution of the observations, the SOC will deliver Level-0 and Level-1 products to the
observer every three months.

Workshops are being organized with the community e.g. MPA workshop to prepare the
community to apply for GO in Garching on 20-21 October






