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Abstract: My PhD thesis deals with the instrument ECLAIRs, the X-/y-ray coded-mask camera of the
SVOM mission. | have developed a method that simulates astrophysical scenarios as they would be
seen by ECLAIRs. This method has severgl scientific and instrumental applications, some of them
presented in this poster. For example, it allows to predict and foster the ECLAIRs instrument
detection performances or te validate the on-ground tests performed on the flight model currently.
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. SCIENTIFIC APPLICATION INSTRUMENTAL APPLICATIONS

y-Ray Bursts detection with Machine Learning algorithms for the Validation support of on-board algorithms with simulations
SVOM/ECLAlRS offline trigger, Arcier et al. 2021, in prep Context: The SVOMY/ECLAIRs instrument is in its last development phase: the Proto-Flight Model
(PFM) is entirely built and will soon be delivered to the CNSA. The on-board computer (UGTS)
Context: SVOM/ECLAIRs will be able to transmit the integrality of on-board raw events to the , and its GRB detection algorithm are particularly scrutinized, mainly its communication with the
ground via X-band telemetry to re-treat them, for example via Machine-Learning algorithms. SVOM computer and the mandgement of the events generated on the detection plane (DPIX).
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* Train Donut Models with training orbits KPIs - Arcier & Atteia 2021, Astronomy & Astrophys:cs, under review
« Get individual anomaly scores from test orbits| Perspectives: ) - 3 )
KPIs with trained DMs, combine them « Hyperparameters tuning during flight Context: The birth of stellar black-holes (BHs) is correlated to long GRB detections. On the

other hand, Binary BH (BBH) mergers are also observed thanks to the gravitational waves
interferometers (reported in catalogs GWTC-1 and -2). Here we study in which extent the BH
population traced by long GRBs is similar to the BBH population observed during mergers.

* Compare global anomaly score with threshold | |« Better KPIs (zone segmentation, ...)

2 SCIENTIFIC APPLICATION Method: N/N,,, test
Detection of short high-energy transients in the local Universe For the 47 BBH mergers in GWTC-1/2: :
< with SYVOM/ECLAIRs, Arcier et al. 2020, Astroph. & Space Science e anonlefionizonltedshilizy,
¢ Computation of N and Ny, qx
Context: Starting from a carefully selected sample of high-energy transients from the local . Using obtained N /Ny, distribution:
Universe (z < 0.3), we have simulated the detection performances of the ECLAIRs e KS-test of N/Nyyqy vs U(0,1) .
instrument and discussed the possible implicatjons from a scientific perspective. *  Model accepted if p-value > 1%
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Results:

35/41 high-energy transients detected & localized Results:

* Few long GRBs population models accepted

* Requiring a delay between the BH formation
and the merger event > 6 Gyr

* Prediction of mergers dearth afterz = 1

* OR only a sub-category of BBH mergers are

associated with BHs created with long GRBs,
llustration for BBH mergers of the SNR i.e. isolated binaries systems.

dependency on redshift for the z;, calculation
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#5042311005 Implications:

e * Nature of Long GRBs without supernovae

* SGR Giant Flares in the Virgo cluster ‘

* Multi-messenger astronomy LIGO/Virgo
Expected on-axis SNR for the objects in gravitational-waves interferometers

our sample compared to their distance | * Sub-luminous high-energy transients




