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ECLAIRS Outline
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SVOM in-flight verification phase

ECLAIRSs verification phases

The role of the GFTs
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ECLAIRs Blocks & Phases
SVOM

| After LEOP, SVOM commissioning
@rap| activities are structured in blocks

Nom, visi GSP...)

lrfu [ Prog Routine (GP/ToO

€S9
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ECLAIRSs activities are organized in
phases with well-defined goals

—We present the ECLAIRs phases and their
objectives

—We propose a way to fit the ECLAIRs phases into
the commissioning blocks
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ECLAIRs Phase 0 S
VOM

@irap during LEOP
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e=9 - Pwr ON

— Qutgassing
é — Camera Health Check at nominal T.
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ECLAIRs Phase 1 AT
SVOM

Adjust the configuration of the detection plane
@irap| and measure the background, with no bright
source in the FoV

— Tune the configuration tables of the detection plane: energy thresholds, noisy
pixels, energy bands...

€S9 — Strategy: start with nominal energy thresholds (4 keV) and gradually raise the
threshold of noisy pixels.

lrfu

sacla
/ — Conditions: several orbits without SAA, no bright X-ray source in the field of view
(=B1, avoid SCO X1 and the galactic plane)
é — Duration: several orbits (TBD)

cnes

At the end of Phase 1, the detection plane is
properly configured (energy thresholds, bad
pixels...) and the background has been
measured, allowing the acquisition of reliable
data and the configuration of basic trigger
parameters.
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ECLAIRS Phase 2 S/\
VO M
Adjust SAA boundaries
@irap — There are 9 — 10 SAA crossings per day, inside the SAA ECLAIRs HVPS
are switched off
Ir fu — Use pre-computed SAA boundaries, and check the counts increase close to
the boundaries. If the count increase is too large (TBD) adjust the times that
€=9 define the SAA boundaries.

— Conditions: several orbits with SAA passages
— Duration: several orbits (=2 days)

At the end of Phase 2, conservative SAA
boundaries have been defined, allowing the
reliable operation of the instrument outside
the SAA boundaries.

saclay
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ECLAIRSs

Phase 3

S\/O/V\

@irap

lr fu

lllllllllllllllllllllllllllll

-

-

a simple, safe trigger

Strategy: start with high trigger thresholds and energies = 15 keV to avoid false

alerts. Minimal trigger configuration (e.g. 1 energy band).
Goal, verify various features of the trigger & operation at ECLAIRSs level:
Management of Earth occultation & SAA.

Ability of ECLAIRSs to trigger, validation of basic trigger parameters.

4

4

ECLAIRs triggers will be validated through:

4

4

The analysis of ECLAIRs photons on the ground (X-band data).

The comparison with other GRB detectors (GRM, Fermi, KONUS,
GECAM...).

Ground-based follow-up telescopes lookin
This provides a first opportunity to check the accuracy of on-board
positions.

Conditions: no bright source in the FoV.

Duration: several days. ECLAIRs is mostly passive during this phase, Other
instruments may drive the activity.

for the optical afterglow.
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ECLAIRs

Phase 4

S\/O M
|
Ir
@ ap — Validate ECLAIRSs positions and adjust the correction tables (bias)
lrfu — Validate the spectral response
cen — Validate the crude timing (e.g. with source occultation)
— Strategy : place known source(s) at various (TBD) positions in the
saclay FoV.
é — Inter-calibration with the MXT can take place during this phase.
cnes — Duration ~ few days
"""""""""""""""""""""""""""" — Not clear if the trigger will remain active during this phase.
1
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ECLAIRS Phase 5 ¢
VOM

@' rap — Verification of the trigger sequence.
— Verification of the localization bias with the VT and the MXT.
— Optimization of trigger parameters, activation of the low energy

gD strip.

— Duration: probably few weeks, but this is "normal operation”
— These are activities at the system level, not just ECLAIRs.

é — TC AlertOnRequest is used in this phase to validate the full alert
process, including slews.

“““““““““““““ — During phase 5, the GFTs will be crucial to check the validity
of low-SNR triggers, that do not trigger a slew.

lr fu

06 Apr. 2022 SVOM Follow-Up Meeting - OHP 9



Assigning ECL phases to commissioning blocks

Prog Routine (GP/ToO PERF1 | BIAS _ TRIG/GRB/CAT _ ToOEx _ ToOMM _ PERF2 __ _

Nom, visi GSP...)
h‘k;;‘

LEOP —

= —
Phase 0 Phase 1 (ECL): Phase 2 : Phase 3 Phase 4 Phase 5
: Adjust the Adjust (ECL): (ECL): (SWG):
ECL configuration SAA Activate the Observation Activate
power and measure boundaries triggers and with triggers

ON and the background the alerts source(s) in and slews.
basic (no bright (no bright the FoV

Healh source in the source in

Check FoV) the FoV)

Notes:
— ECLAIRs is in CONF/STANDBY during routine blocks (GP / ToO NOM).
— No trigger in Phase 1.

— No slew on alert in Phase 3.

— Phase 4 is divided into 4.1 (for internal biases and spectral response), performed in PERF1 block, and 4.2 (for
inter-instrument biases), performed in BIAS block.

— At the end of block TRIG/GRB/CAT, the triggers are safe, the alerts are validated, and the slews are permitted.
— During block PERF2, the trigger will be optimized, especially at low energies.
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ECLAIRS Summary ¢
VO M

@irap
- During phase 3, the GFTs will contribute to validate
Irfu ECLAIRSs triggers.

S % During phase 5, the GFTs will contribute to validate
saclay low SNR triggers (without slew).

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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ECLAIRs

@irap
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S\/OM

Thank you for your attention
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ECLAIRs

Dagoneau et al. 2021

P

@irap
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cnes

CENTRE NATIONAL D'ETUDES SPATIALES

S\/OM

Table A.1. 89 sources in the catalogue, which are the brightest according to their “typical S/N” de

Name Radeg Decdeg Fypophs'em? o B@ Epew @keV Type ® Class ©
Sources outside the Galactic bulge [Sco X-1 24498 —15.64 21.157 -1.74 =589  10.59 LMXB V
are indicated in red. They are GX 5-1 27029 —25.08 1.853 149 —6.88  11.11 LMXB V
Shown in the map next page_ Crab 83.63 22.01 1.793 -2.19 SNR S
GX 349+2 256.44 —36.42 1.304 —148 —6.56  11.33 LMXB V
GRS 1915+105 2888 10.95 1.287 261 LMXB V
GX 17+2 27401 —14.04 1.167 —144 -578 1095 LMXB V
GX 9+1 27038 —20.53 1.022 143 —767  11.66 LMXB S
Cyg X-1 29959 352 0.832 ~1.97 HMXB V
GX 340+0 251.45 —45.61 0.822 108 —6.11 1043 LMXB V
Cyg X-2 326.17 3832 0.724 ~1.87 -584  10.29 LMXB V
GX 13+1 273.63 —17.16 0.574 ~152 —671  10.63 LMXB V
Ser X-4 275.92 —30.36 0.51 ~162 -545 1174 LMXB V
Crab is our favorite GX 3+1 266.98 —26.56 0.415 ~151 —6.81  11.82 LMXB V
L 4U 1705-440 25723 —44.1 0.405 142 -599 1045 LMXB V
calibration source Ser X-1 27999  5.04 0.362 ~303 —644 1747 LMXB S
GX 949 262.93 —16.96 0.36 174 —7.09 1216 LMXB S
Cyg X-3 308.11 40.96 0.346 168 -322 187 HMXB V
MAXIJ1820+070  275.09 7.19 0.274 ~1.46 LMXB
H 1735-444 264.74 —44.45 0.272 234 -597 1727 LMXB V
Vela X-1 135.53 —40.55 0.269 —0.84 -334 2009 HMXB V
SAX J1747.0-2853  266.76 —28.88 0.269 274 LMXB O
Ser A* 266.42 —29.01 0.265 —2551 X S
1A 1742-294 266.52 —29.51 0.253 092 -559 937 LMXB V
H 1730-333 26335 —33.39 0.202 127 —6.87  10.04 LMXB 0O
GX 354-0 262.99 —33.83 0.199 13 -3.09 8.1 LMXB V
Cen X-3 17031 —60.62 0.147 123 -48 1833 HMXB V
GX 301-2 186.66 —62.77 0.138 033 -327 1846 HMXB P
SWIFT J0243.6+6124 4092 61.43 0.11 ~1.06 Pulsar
4U 1624-490 247.02 —49.21 0.107 —0.86 -7.74  11.51 LMXB S
GS 1826-238 27737 -238 0.104 ~1.99 LMXB V
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ECLAIRS Which sources for the calibration? S/\

N. Dagoneau et al.: Onboard catalogue of known X-ray sources for SVOM/ECLAIRs

75°

From Dagoneau et al. 2021
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