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IntroductionIntroduction

● Most “high-energy” Scientific Products (SP) will result from similar or joint analyses
− Data analyzed with similar methods → ECL / GRM “mirror” products (e.g., T

90
)

− Data combined in joint analyses → ECLGRM products (e.g., joint spectrum)

● Different analysis software would cause unwanted additional systematic effects
− Example 1: in case of common detection, the ECLGRM notice must be compatible with the

ECL / GRM individual instrument notices
− Example 2: in case of different populations of GRBs (GRM-only; ECL-only; ECL+GRM), do not 

introduce biases in the spectral parameter distributions 

➜ It was agreed to develop common data analysis software whenever possible

● Generally speaking, the development of the ECLAIRs and GRM data processing 
pipelines must be coordinated between the French and Chinese parties
− Share and maintain a documentation on the data products and calibration products
− Share and maintain a documentation on the data analysis software, their development and 

integration to the FSC and CSC pipelines
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OutlineOutline

● ECLAIRs and GRM data analysis tasks
− And related scientific products

● Pipeline definition and workflows
− Including activation conditions and output notices 

● Pipeline development
− Software developers
− Status of the FSC VHF and X-band pipelines, plans for 2019
− Simulations: ongoing efforts and needs in the short term
− Requests to the GRM team

➜ Goal of this presentation

● Updated proposal to organize the development of software and pipelines

● Focus on the development activities in 2019
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VHF data analysis tasksVHF data analysis tasks

● OTLOC-[ECL, GRM] – Onboard Trigger and LOCalization
− Output SP: trigger time (T0), trigger confidence level, quick position

● RSP-GRM – ReSPonse generation
− Compute the DRM of each GRD for the current GRB-Earth-detector geometrical configuration 

(accounting for the scattering of the GRB signal in the spacecraft and the Earth's atmosphere)
− Outputs: DRM of each GRD for the current GRB

● QSPEC-GRM – Quick SPECtrum
− For each GRD: use the total / bkg count spectra (generated onboard) and DRM (from RSP-GRM task)
− Spectral fits with XSPEC (PGstat) using simple spectral models (PL, COMP, Band)
− Output SP: crude time-integrated spectrum, parameters and covariance matrix

● QTEMP-[ECL, GRM] – Quick TEMPoral analysis
− Background modeling and subtraction (temporal fit)
− Analysis of bkg-subtracted count light curves (+ selection of the useful GRDs) 
− Output SP: source count light curves, peak flux, duration (T

90
)

● QHR-[ECL, GRM, ECLGRM] – Quick Hardness Ratios
− Use the results of the previous tasks
− Output SP: time-integrated hardness ratios

● CLASS – CLASSification of the triggered event from previous tasks (ECL and/or GRM)
− Output SP: nature of the event (GRB, other?)
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VHF data analysis tasks and scientific productsVHF data analysis tasks and scientific products

● Many SP will be generated by the same software
− Similar methods (*_ECL and *_GRM “mirror” SP) or joint analyses (QHR_ECLGRM and CRCLASS)

● Some tasks are specific to an instrument: no common software for OTLOC-ECL, 
OTLOC-GRM, RSP-GRM and QSPEC-GRM

See the IAP SP database 
for details on scientic 
products and methods

http://svom.iap.fr/fiches/
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VHF pipeline workflow, activation and noticesVHF pipeline workflow, activation and notices

● GRM-only trigger case
− If notice sent out by CSC, needs immediate transmission of the SP from FSC to CSC
− New baseline since 2018: GRM VHF LC will be produced → send out an N2a notice

(*) To add to the SRa (“SVOM alert distribution strategy”)

Condition VHF pipeline
to be run

Notice Sent 
out by

ECL-only 
onboard trigger

FSC N1
N2a

FSC

Common 
onboard trigger

FSC N1
N2a

FSC

GRM-only 
onboard trigger

FSC N1b
N2a (*)

CSC?

See backup slides for more details on notices 
(definition, distribution)
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Software developers for the FSC VHF pipelineSoftware developers for the FSC VHF pipeline

● Software that are specific to GRM (OTLOC-GRM, RSP-GRM, QSPEC-GRM) will be 
developed by IHEP and then integrated at FSC by CEA/IAP/LUPM

● Laboratory quoted with parentheses “(IHEP)” will support the s/w development by:
− Providing simulations to validate the data analysis software (see next slides)
− Testing the data analysis software
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Software development for the FSC VHF pipeline in 2019Software development for the FSC VHF pipeline in 2019

● Goals for the French DC-1 (12/2019) at FSC: full analysis of the ECL and GRM count LC
− Develop the QTEMP, QHR and CLASS tasks for ECL, GRM and ECLGRM
− OTLOC-ECL task will be developed in 2020 (DC-2)

● Request to the GRM team: please provide a roadmap for the OTLOC-GRM, RSP-GRM 
and QSPEC-GRM tasks (see also backup slide)
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X-band data analysis tasksX-band data analysis tasks

● TEMP-[ECL, GRM, ECLGRM] – TEMPoral analysis
− Background modeling and subtraction for ECL (imaging with GP pipeline) and/or GRM (temporal fit)
− Analysis of bkg-subtracted count light curves (+ selection of the useful GRDs) 
− Output SP: source count light curves, duration (T

90
), time intervals for spectral analysis

● RSP-GRM – ReSPonse generation (same software as for the VHF RSP-GRM task)
− Compute the DRM of each GRD for the current GRB-Earth-detector geometrical configuration 

(accounting for the scattering of the GRB signal in the spacecraft and the Earth's atmosphere)
− Outputs: DRM of each GRD for the current GRB in each time interval

● LOC-[ECL, GRM] – LOCalization
− For ECL (imaging with GP pipeline) and/or GRM (relative count rates in 3 GRDs, correcting for the 

signal scattering in Earth's atmosphere from RSP-GRM task)
− Output SP: source position

● SPEC-[ECL, GRM, ECLGRM] – SPECtral analysis
− Generate total count spectra and bkg count spectra for ECL and/or each GRD 
− Use the DRM of ECL (from CalDB) and/or of each GRD (from RSP-GRM task) 
− Spectral fits with XSPEC (PGstat) using simple spectral models (PL, COMP, Band)
− Output SP: time-dependent source spectra, parameters and covariance matrices

● LC-[ECL, GRM], [FLUENCE, HRL]-[ECL, GRM, ECLGRM]: LC, FLUENCE, HR and Lags
− Use the results of the previous tasks
− Output SP: flux light curves and peak flux, (time-dependent) fluences, hardness ratios and lags
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X-band data analysis tasks and scientific productsX-band data analysis tasks and scientific products

● Many SP will be generated by the same software
− Similar methods (*_ECL and *_GRM “mirror” SP) or joint analyses (*_ECLGRM SP)

● Few tasks are specific to an instrument: no common software for LOC-ECL,
LOC-GRM and RSP-GRM

See the IAP SP database 
for details on scientic 
products and methods

http://svom.iap.fr/fiches/
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X-band pipeline workflowX-band pipeline workflow
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Activation of X-band pipelines, noticesActivation of X-band pipelines, notices

● Reminder: if both ECL and GRM trigger, the ECLGRM joint analyses will run at FSC
− Because the ECL data analysis heavily relies on the GP ECL pipeline at FSC

● Note: three N3 notices if common detection (both ECL and GRM triggers validated)
− N3 for ECL, N3 for GRM, N3 for ECLGRM

(*) To add to the SRa (“SVOM alert distribution strategy”)

Activation condition X-band pipeline
to be run

Notice Sent out by

ECL trigger
(regardless of GRM)

FSC ECL N3 ECL (trigger validation / 
cancellation or new burst)

FSC

GRM trigger
(regardless of ECL)

CSC GRM N3 GRM (trigger validation / 
cancellation or new burst)

CSC

ECL trigger 
and 
GRM trigger

FSC ECLGRM N3 ECLGRM (*)
(if both triggers validated)

FSC

See backup slides for more details on notices 
(definition, distribution)
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Software developers for the X-band pipelinesSoftware developers for the X-band pipelines

● The French team will integrate all software expected to run at FSC

● The Chinese team will integrate all software expected to run at CSC
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Development of X-band analysis software in 2019Development of X-band analysis software in 2019

● Goals for the French DC-1 (12/2019) at FSC (building on DC-0 achievements)
− Develop the TEMP and SPEC tasks (simplified algorithms) of the ECL/ECLGRM pipelines
− Implement the communication between the ECL/ECLGRM CP and ECL GP pipelines
− LOC-ECL, LC-*, FLUENCE-* and HRL-* tasks will be developed in 2020 (DC-2)

● Request to the GRM team: please provide a roadmap for the LOC-GRM and RSP-GRM 
tasks (see also backup slide)
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Status of the FSC VHF and X-band pipelinesStatus of the FSC VHF and X-band pipelines

● French “High-energy” pipeline development group active since 01/2018
− CEA, IAP, IRAP, LUPM – redmine wiki, mailing list (23 people), regular meetings

● Pipeline delivered to FSC for DC-0 (12/2018)
− Optimized docker container (Ubuntu 18.04)
− Communication services (NATS and Flask servers)
− Task controller
− Prototype algorithms for the temporal and spectral 

analyses (VHF or X-band)
− Local DB
− Gitlab documentation

Example: output of the temporal analysis application (3 GRBs)
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Simulations to support the pipeline developmentSimulations to support the pipeline development

● Simulations of ECL and GRM data will
be used to test the analysis algorithms 
along their development in 2019

● Catalogued GRBs to be simulated
− Preliminary list of 14 GRBs has been 

selected, with various properties
● Durations: long or short
● Light curves: simple or complex
● Spectra: different E

peak
, time varying

− Later this year: bigger GRB samples
for statistical analyses

● ECLAIRs simulation tools (GEANT4-based) developed / exploited by CEA, IAP and IRAP 
− Include realistic instrumental effects: photon projection on the detection plane, detection 

efficiency, energy dispersion, Earth in the FoV, background variation along the orbit, etc
− Sample GRB spectrum and light curve
− Generate lists of ECLAIRs counts (GRB + backgrounds)
− Generate VHF light curve packets for ECLAIRs and GRM

● GRM instrument simulations are needed as soon as possible: see next slide

From the GRB database at IAP
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Request to the GRM team: instrument simulationsRequest to the GRM team: instrument simulations
● Please perform GRM instrument simulations with the latest GEANT4 mass model

− GRD angular response (ARF and RMF): simulate one GRD with a gamma-ray source 
placed at different angles (θ) in the FoV, equally spaced in cos(θ) by steps of 0.05

− GRM background: simulate the background in each of the 3 GRDs for several 
positions on the orbit (Earth behind SVOM, at 20°, 45°, 60° and 90°)

● See detailed requests in the GRM-IT wiki page on the SVOM redmine

GRM-IT wiki page to collect 
GRM instrument simulations 
and technical documentation

https://forge.in2p3.fr/projects/grm-it/wiki/Wiki
https://forge.in2p3.fr/projects/grm-it/wiki/Wiki
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Request to the GRM team: scientific productsRequest to the GRM team: scientific products

● Please complete the following SP cards using the IAP SP database
− Update QPO_GRM and QSP_GRM (see comments and questions inside the cards)
− Write the PO_GRM missing card

http://svom.iap.fr/fiches/
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SummarySummary

● Technical requirements of ECLAIRs-GRM pipelines for the Core Program are specified
− Scientific products, data analysis tasks, pipeline definition and workflows
− Sharing of responsibilities for the software development

● Development of the FSC pipelines is underway
− CEA/IAP/IRAP/LUPM involved, significant progress on containers and simulations in 2018
− First pipelines delivered for DC-0 (12/2018) and running well
− Detailed work plan toward DC-1 (12/2019) established and documented in JIRA

● VHF pipeline with full analysis of the ECLAIRs and GRM count LC
● ECL / ECLGRM X-band pipelines with simplified temporal and spectral analyses

● Expected contributions from the GRM team as soon as possible
− Please provide a roadmap for the analysis software that are specific to the GRM

● Related tasks: OTLOC-GRM, RSP-GRM, QSPEC-GRM, LOC-GRM
− Please provide GRM simulations with GEANT4 to support the software development

● See detailed requests in the GRM-IT wiki page on the SVOM redmine
− Please update / write the cards of QPO_GRM, QSP_GRM and PO_GRM

● Using the IAP SP database

➜ Progress meeting through visio-conferencing early May?

https://forge.in2p3.fr/projects/grm-it/wiki/Wiki
http://svom.iap.fr/fiches/
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BackupBackup
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Note on the GRM response to GRBsNote on the GRM response to GRBs
● The DRM of each GRD depends on the GRB-Earth-detector geometrical configuration

− Due to the scattering of the GRB signal in the spacecraft and the Earth's atmosphere
(and because the GRM is not an imager, unlike ECLAIRs)

● How does the GRM team plan to deliver these GRB-specific calibration products?

● For example, the Fermi/GBM response to a GRB can be retrieved in two ways
− Either from the burst data products available at the Fermi Science Support Center
− Or by running the GBM Response Generator available at the same site

From https://fermi.gsfc.nasa.gov/ssc/data/access/gbm From https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm

https://fermi.gsfc.nasa.gov/ssc/data/access/gbm
https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm
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Notice levelsNotice levels

From the “SVOM alert distribution strategy” document 
(SV-SY-AN-53-JPO)
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Notice generation and distributionNotice generation and distribution

From the “SVOM alert distribution strategy” document 
(SV-SY-AN-53-JPO)
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