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Where were we? (Lugano meeting)

• Divergent Pointing Action 1: 
– Generate MC data in divergent mode

• First data sample available on GRID 
• Massive production to be discussed
• First Test Layout (La Palma, Divergent MST, parallel LSTs, z20, South Pointing)

– 1000 files of gamma and protons 
• Divergent Pointing Action 2: 

– Provide documentation on redmine on existing analysis methods on divergent pointing 
reconstruction
• Redmine page
• ICRC proceedings 

• Divergent Pointing Action 3: 
– Provide first analysis of divergent pointing events 

• No more development on EvDisplay
• ctapipe development

• Divergent Pointing Action 4: 
– Keep updated the requirements for the Divergent Pointing.

• IRF production with full ctapipe chain to be started
• Discussion with several WGs (EGAL, Transients, DM) 

• Divergent Pointing Action 5
– Develop the ToyMC for Divergent Analysis.

• To be restarted to test more complex configurations 
• Important for CTAO operations 2

https://forge.in2p3.fr/projects/cta_analysis-and-simulations/wiki/Divergent_Pointing_Analysis


New Documentation – ICRC poster

3The Cherenkov Telescope Array Performance in Divergent Mode, arxiv:1907.07978



Were were we?(Bologna meeting) 

• Divergent Pointing Action 1: 
– Generate MC data in divergent mode

• First data sample available on GRID 
• Massive production to be discussed
• First Test Layout (La Palma, Divergent MST, parallel LSTs, z20, South Pointing)

– 1000 files of gamma and protons 
• New Production ready 

• Divergent Pointing Action 2: 
– Provide documentation on redmine on existing analysis methods on divergent pointing reconstruction

• Redmine page
• ICRC proceedings 

• Divergent Pointing Action 3: 
– Provide first analysis of divergent pointing events 

• ctapipe development
• Divergent mode reconstruction implemented in ctapipe
• Initial activites with protopipe

• Divergent Pointing Action 4: 
– Keep updated the requirements for the Divergent Pointing.

• IRF production with protopipe chain started
• Discussion with several WGs (EGAL, Transients, DM) 

• Divergent Pointing Action 5
– Develop the ToyMC for Divergent Analysis.

• Test more complex configurations 
• Important for CTAO operations 
• Check a new paper … 
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https://forge.in2p3.fr/projects/cta_analysis-and-simulations/wiki/Divergent_Pointing_Analysis


Where are we now? - Simulations

• New productions available for gamma,protons and electron, 4 
different configuration:
– http://vo.cta.in2p3.fr/MC/PROD3/LaPalma/gamma/simtel/1975/Data/000xxx/
– http://vo.cta.in2p3.fr/MC/PROD3/LaPalma/gamma/simtel/1976/Data/000xxx/
– http://vo.cta.in2p3.fr/MC/PROD3/LaPalma/gamma/simtel/1976/Data/000xxx/
– http://vo.cta.in2p3.fr/MC/PROD3/LaPalma/gamma/simtel/1978/Data/000xxx/

• Divergent mode reconstruction officially implemented in ctapipe
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http://vo.cta.in2p3.fr/MC/PROD3/LaPalma/gamma/simtel/1975/Data/000xxx/
http://vo.cta.in2p3.fr/MC/PROD3/LaPalma/gamma/simtel/1976/Data/000xxx/
http://vo.cta.in2p3.fr/MC/PROD3/LaPalma/gamma/simtel/1975/Data/000xxx/
http://vo.cta.in2p3.fr/MC/PROD3/LaPalma/gamma/simtel/1978/Data/000xxx/


Pointing configurations
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Pointing map tool

• Development of a pointing map tool started
• Based on telescope multiplicity
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DL1 files

• Scripts to create DL1 files using ctapipe methods
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Protopipe

• New pipeline prototype for CTA based on ctapipe library

• Installed and tested successfully at CNAF

• The pipeline provides scripts to:
– Process simtelarray files and write DL1 or DL2 tables
– Build regression or classification models with diagnostic plots
– Estimate the best cutoffs which gives the minimal sensitivy reachable in 

a given amount of time
– Produce instrument response functions (IRF), including sensitivity



Protopipe - Analysis

M. Peresano talk in Lugano: https://indico.cta-observatory.org/event/1995/
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https://indico.cta-observatory.org/event/1995/


Data level

• R0 (raw low-level): merged raw data

• R1 (raw common): calibrated data

• DL0 (raw archived): data volume reduced data

• DL1 (processed): final calibrated image

• DL2 (reconstructed): reconstructed shower information

• DL3 (IRFs)
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Camera precalibration

Waveform cleaning and 
charge extraction



Protopipe – DL1 files
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Protopipe – Energy model
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Protopipe – DL1 files
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Protopipe – Gamma/hadron separation
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Protopipe – Gamma/hadron separation
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ROC Curve



Protopipe - DL2 files
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Performances – cfg2
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BACKUP SLIDES
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HDF5 format

• Open source file format with a "directory" like structure
– Store a similar set of data organized in the same way you organize files and 

folders on your computer
• Directories à groups
• Folders à datasets

• Allows for embedding of 
metadata: 
– Self describing
– Processing the data: 

grab information from the  
metadata, that are already
associated with the dataset
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