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CURRENT/FUTURE INSTRUMENTS
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● Exciting times for gamma-ray astronomy!



CURRENT PARADIGM
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● Except Fermi-LAT, all VHE gamma-ray instruments have been operating as 
experiments:

● Collect private data, distributed only within collaborators

● Proprietary software (analysis tools)

● Private data formats, not usable by the community

● This will change with the future Cherenkov Telescope Array (CTA)

● Will operate as an open observatory

● Open source software (analysis and science tools)

● Data will become public as FITS files (DL3 format)



DL3 DATA FORMAT
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●  DL3 is the high-level product (FITS format) resulting from the 
analysis of collected data containing:

● Event lists (event-wise energy, RA, DEC, time...) of 
gamma-like events

● IRFs describing the instrument performance 
(Eff. Area, BG rate, direction/energy dispersion)

● TECH data describing details of the observations 
(pointing, obs. conditions, etc..)

DL3 EVT3= IRF3 TECH3+ +



DL3 DATA FORMAT
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●  Fermi-LAT uses this (very successful) approach:

● Scientists download event lists (EVT3) + spacecraft data 
(~TECH3)

● Together with LAT IRFs (IRF3), gtools performs the 
high-level analysis
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DL3 OBJECTIVES
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DL3

 
●  Initiative to develop an open DL3 data format (C. Deil)

●  Common effort to define an open DL3 format by current IACT 
experiments:

● Combined IACT analysis
● Cross-calibration
● Data archive
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●  Initiative to develop an open DL3 data format (C. Deil)

●  Common effort to define an open DL3 format by current IACT 
experiments:

● Combined IACT analysis
● Cross-calibration
● Data archive

● Use case identification
● DL3 format validation
● Science tools validation

  



OPEN DATA WITH OPEN TOOLS
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OPEN DATA WITH OPEN TOOLS
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DL3 DEVELOPMENT
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●  On-going effort to define the specs of an open gamma-ray 
data format:

https://github.com/open-gamma-ray-astro/gamma-astro-data-formats.git

●  Development of an open source C++ FITS IRF3 generator:

https://github.com/cta-observatory/flexIRF.git

● Served as prototype for the future CTA software

● May be used by any experiment generating DL3 data
(currently used for MAGIC DL3 data)

https://github.com/open-gamma-ray-astro/gamma-astro-data-formats.git


DL3 DEVELOPMENT
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● Developed first MAGIC DL3 converter (private repo)

● Recently validated by MAGIC Software Board

● Starting to test and validate science tools



DL3 DEVELOPMENT
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● First MAGIC spectrum without “MARS” (using gammapy)



DL3 DEVELOPMENT
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● Developed first MAGIC DL3 converter (private repo)

● Recently validated by MAGIC Software Board

● Starting to test and validate science tools

● Currently working on a method paper to show the benefits of 
using the DL3 format:

● Joint analysis of the Crab Nebula spectrum with data from 
several experiments

● The objective is to encourage the use of DL3 in other 
experiments, openly releasing the data used and allow a 
common, reproducible analysis with open source tools



CONCLUSIONS
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● The development of DL3 format specifications is still on-going, 
gaining from its use within some experiments

● Current generation of IACTs are starting to dedicate some man 
power to export their data to DL3 (mainly for multi-experiment 
analysis and data archive)

● A method paper is under development to encourage the use of 
this format, and allow a multi-experiment, reproducible, open-
source analysis

● DL3 format seems to be a natural point to converge between 
different “event-based” experiments
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Event list

DL3 DEVELOPMENT – EVENT LISTS
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FERMI-LAT ANALYSIS SCHEME
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MAGIC DL3 FITS FILE
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