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- o E ' ' On-=board photometry recipy + Variable input, e.g. Jupiter-Sun

PlatOSim IS an end—to-end simulator that provides the user Wlth the expected _'u.l.l from Marchiori et al. (2019) W|thbatman ,(P.<‘ri,e,dlb.e.r,gi 1210115) ReaIiStiC PlC Star SimU|ati0nS
observations of the upcoming ESA PLATO space mission. This software aims to provide : R N b Simolation el of 5 B0tk Thag TIC Tarodt
accurate photmetric-time series of CCD images by modelling various noise sources and . £ _asno- from the NPF observed with a single camera

| CCD' effects such as: jitter, thermo elastic drift, charge diffusion, sky background, pixel ENa g -sono: having a Jupiter-Sun  analogue transit injected.
'| response non-uniformity, ‘quantum - efficiency, polarisation, * particulate and molecular . 512222
contamination, vignetting, charge injection, - open 'shutter smearing,  photon noise, dark | ° - 12500 T N SN S S S A RO R DR Y|
.| current, cosmics, BFE, CTI, full well saturation, readout noise, ‘and quan- — ] | e
tisation. These effects are calculated in the time domain to paisareme TR o e % -
accurately describe long term effects and slow degradation (RRERE AR RRREE IRRRERR RN R
| of the CCDs. To model these various effects in a time- f . Mask updates | | |
, | effective manner, the core software of PlatoSim is | — Medinperboy - Quartermeris}
| written in C++. 0 20 e e 60 vy
: chematic overview of PlatoSim L_ Use case examples |
i [ 1 Analytic non Gaussian PSF Study BETE v R et ]
Mekeexposure [_| Mapped PSF : { @ High precison-photometry
-ate ight : ® Challenges .at CCD Ievel., e.g.
—Expose detector with stars & background - Blooming, Contamination, "'
- apply aberration - Thermo.and kinematic drift i
- tar e s ST e - Cosmics, etc.
- 2ggvsol?les with PSF : 4 e Ajtoff projection i)XXGalactic co rdinaies' of 'thé'sfé/lér. IZJ / ® Optimal aperture: TBD |
—Apply flatfield i " _ sample\of the public PLATO\ Input Catalogue (PIC. & ; d — N ® See: CSFK-PDC-TN-0023 i:1.0 —
: —Apply throughput efficiency \Montaltoet o221} catalpgtie. Tie backgrofid = = g s st Sle % (500 7 : “.)| ® Further work-perhaps using HPC
- vignetting illustration of the Milky Way has been provided by the e

- particulate/molecular contamination
- quantum-efficiency

—Include charge injection

—Include open shutter smearing
—Include photon noise

Gaia all-sky EDR3. Support for the ICU imagette compression

® Simulation of 15,840,000 imagettes
® Multi-camera setup
® Realistic jitter input from lastest Prime simulations

PlatoSim
simulates from

other things,

Number of:-exposures

_ Add dark signal phySICa| p”ﬂClpleS N e i ] T - PlatoSim simulates full- \. See: KUL-PL-TN-0017 i.1.1 |
i -lt the time domain, which is EXpeEn- frame images (iIIustrated with the 010/ Yawvs. Pitch | 010] Yawvs Roll | g1 Pitch vs. Roll

—Add cosmics : : : ' - 005 ] T 005 3 o

—Apply Charge Transfer Inefficiency (CTI) SIV-e in terms of Cc_)mPUtatlon time. NPF. as baCkground)1 Imagettes, - cI ,ﬁ"' SR RS- S {f,‘:;'.j-:;‘.‘_, 15.0F

~Full well saturation .| With a fully functional HPC-setup and light curves. With the new ['|&°°] i@ (oo REEn pewp eyt B0

—Apply Brighter-Fatter Effect (BFE) : | : _ . _ ~0.05 1 e 0,05 1 e 0,05 - B { .-
K I Spos kg i for PlatoSim, using the . Vlaams cluster integration is has never been s s |

—Apply quantisation
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—-0.10-0.05 0.00 0.05 0.10

-------------------------

—0.10-0.05 0.00 0.05 0.10

vvvvvvvvvvvvvvvvvvvvvvvvv

—0.10-0.05 0.00 0.05 0.10
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Output HDF5

Supercomputer Centrum (VSC),
computationally ' challenging tasks
are now eaily solveable, Thus, it is
now possible to "explore mission
objectives using multi-camera and
multi-quarter simulations.

easier to quickly run realistic time
series simulations e.g. for 2 years
of duration within' minutes (case
studies) or hours to days (for
ensemble studies). See.above for a
realistic case study.
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Input for the Global Detrending Algorithm

[arcsec]

® Around 2000 PIC targets

® 2 years of observation 4+ 24 N-Cam visibility
® \Vith a range of stellar variability and planet.transits

® |NVork in progress!
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