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Where γπ starts
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Main concept of Gammapy

V1.2 released on Feb. 2024
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Data workflow and package structure
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Typical analysis use cases

1D spectral analysis Source detection

3D analysis Observation simulation Light-curve extraction

All analysis types follow the same workflow and the same API

https://docs.gammapy.org/1.1/tutorials/analysis-1d/spectral_analysis.html
https://docs.gammapy.org/1.1/tutorials/analysis-2d/detect.html
https://docs.gammapy.org/1.1/tutorials/analysis-3d/analysis_3d.html
https://docs.gammapy.org/1.1/tutorials/analysis-3d/simulate_3d.html
https://docs.gammapy.org/1.1/tutorials/analysis-time/light_curve_flare.html
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The basic analysis steps

DL3 to DL4 
1. Select and retrieve observations 

● Datastore → list of Observation 
2. Define the reduced dataset geometry 

● Is the analysis 1D or 3D? 
● Define target binning and projection  

3. Initialize the data reduction methods (makers) 
● Data and IRF projection 
● Safe Mask determination 
● Background estimation 

4. Loop over selected observations 
● Apply makers to produce reduced datasets 
● Combine them for stacked or joint analysis

https://docs.gammapy.org/1.1/tutorials/api/makers.html
https://docs.gammapy.org/1.1/tutorials/api/datasets.html
https://docs.gammapy.org/1.1/user-guide/datasets/index.html#stacking-multiple-datasets
https://docs.gammapy.org/1.1/user-guide/datasets/index.html#joint-analysis
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The basic analysis steps

DL4 to DL5 
1. Modeling 

● Define your model(s) 
● Associate them/it to the correct datasets 

2. Do the fit 
● Choose your minimization parameters 
● Make the control plots, compute significance 

3. Run the DL5 estimators (estimators) 
● Initialization of the geometry 
● Creation of the estimator(s) 
● Run it/them on dataset(s)

DL3 to DL4 
1. Select and retrieve observations 

● Datastore → list of Observation 
2. Define the reduced dataset geometry 

● Is the analysis 1D or 3D? 
● Define target binning and projection  

3. Initialize the data reduction methods (makers) 
● Data and IRF projection 
● Safe Mask determination 
● Background estimation 

4. Loop over selected observations 
● Apply makers to produce reduced datasets 
● Combine them for stacked or joint analysis

https://docs.gammapy.org/1.1/user-guide/estimators.html#using-gammapy-estimators
https://docs.gammapy.org/1.1/tutorials/api/makers.html
https://docs.gammapy.org/1.1/tutorials/api/datasets.html
https://docs.gammapy.org/1.1/user-guide/datasets/index.html#stacking-multiple-datasets
https://docs.gammapy.org/1.1/user-guide/datasets/index.html#joint-analysis


From DL3 to DL4 
 Event li

st

Binned data
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Data and IRF re-projection

2D/3D Map1D Counts

SpectrumDatasetMaker                     MapDatasetMaker 

3D with one bin
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Binning data

2D/3D Map1D Counts

SpectrumDatasetMaker                     MapDatasetMaker 

3D with one bin

empty = MapDataset.create(
    geom,
    energy_axis_true=energy_true,
    name="my-dataset")
maker = MapDatasetMaker(selection=["exposure", "background", "psf", "edisp"])
dataset = maker.run(empty, observation)
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Binning (reducing) IRFs
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Exposure PSF 
4th Dimension: rad

True energy
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PSFMap /
 EDispKernelMap
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4th Dimension: Energy

• DL3 IRFs are reprojected by the 
DatasetMaker on the target geometry
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DL4 structures: Datasets

Reduced data

Bkg data or model

Reduced IRFs

SpectrumDataset

I/O

see: Dataset API tutorial

https://docs.gammapy.org/1.1/tutorials/api/datasets.html
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DL4 structures: Datasets

E

E

Reduced data

Bkg model

Reduced IRFs

MapDataset

I/O

see: Dataset API tutorial

E

https://docs.gammapy.org/1.1/tutorials/api/datasets.html
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E

E

Reduced data

Bkg model

Reduced IRFs

Dataset

E
Model

I/O

see: Dataset fitting tutorial

Datasets modeling and fitting

E
EL (x | θ)

https://docs.gammapy.org/1.1/tutorials/api/fitting.html
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From DL4 to DL5

Estimators

• FluxPointEstimator 
• TSMapEstimator 
• Etc 
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Dataset & Datasets

● Apply makers to produce reduced datasets 
● Combine them for stacked or joint analysis

+ + =…     +

Obs 1 Obs 2 Obs n

Dataset 1 Dataset 2 Dataset n

, , =…     ,

Obs 1 Obs 2 Obs n

Dataset 1 Dataset 2 Dataset n

[ ]

Stacked Dataset

Datasets

Will perform a joint fit with all Dataset. 
Could be different obs or even different 
Telescopes (e.g. Fermi + IACT)

https://docs.gammapy.org/1.1/tutorials/api/datasets.html
https://docs.gammapy.org/1.1/user-guide/datasets/index.html#stacking-multiple-datasets
https://docs.gammapy.org/1.1/user-guide/datasets/index.html#joint-analysis


Where to start & 
get help ?

See docs.gammapy.org  

http://docs.gammapy.org
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Getting help

• Where/How to interact with dev team and experienced 
users, provide feedback, get help: 
  

• gammapy.slack  
• In particular: #help channel 

• GitHub discussions 
• help category 

• GitHub issues to report bugs or feature requests

https://gammapy.slack.com
https://github.com/gammapy/gammapy/discussions
https://github.com/gammapy/gammapy/issues
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slide between  
versions

Getting started: documentation
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Getting started: documentation
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● Learning with examples: the 
Tutorials 

● More in depth: the API description

Getting started: documentation

https://docs.gammapy.org/1.1/tutorials/index.html
https://docs.gammapy.org/1.1/api-reference/index.html
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Recognition and valorization

● Gammapy is a community effort  
● Each Gammapy release is an official publication 

− The SWH/ZenodoDOI has an author list.  
− Any contributions makes you an author of the next release. 

● Each presentation, hands-on session, school is promoted

Don't hesitate to join the Dev team (#dev in Slack)
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How to cite γπ 

Cite: 1)the paper & 2) the version



Next sessions...



25

Today's agenda

Mix of presentation, analysis hands on, open problems: 

I. Introduction to gammapy and concepts  

II. Data handling & IRFs  and 1D analysis 

III. 3D analysis concepts & Minimization pitfalls 

IV.  3D analysis 

V.        - - - LUNCH - - -   

VI. Source simulation  

VII. Open problems : Simulations, light curves, source catalog  

VIII. Multi-instrument joint fit 
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