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Anneli Schulz  |  Gammalib and ctools  |  24.04.2013  |  Page 2 

Motivation 

>  High-level analysis framework for different instruments (starting from event lists)  

>  Fitting models over a broader energy range 

>  Combine events from instruments to gain more significant information 

>  Well-documented, growing software package (leader J. Knoedlseder) 

Abdo et al. 2009 

Crab Nebula spectrum 
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>  Small dataset to start with (1 year Crab Nebula) 

>  Compare to published spectrum (8 month of data) 

Example: Fermi Analysis in ctools 

Crab Nebula 
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>  Small dataset to start with (1 year Crab Nebula) 

>  Compare to published spectrum (8 month of data) 

Example: Fermi Analysis in ctools 

-  In agreement with Abdo et al. 2010  
-    Different background models 
-    Different IRFs 

Norm@1GeV:  
[1e-12/s/cm2/MeV] 
 
Abdo:     1.8 ± 0.2 
 
ctools PL:    2.2 ± 0.1 
ctools CPL:   1.8 ± 0.2 
 
 
 

Crab Nebula 
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>  Small dataset to start with (1 year Crab Nebula) 

>  Compare to published spectrum (8 month of data) 

Example: Fermi Analysis in ctools 

Abdo et al. 2010 Crab Nebula 

-  In agreement with Abdo et al. 2010  
-    Different background models 
-    Different IRFs 
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Example: H.E.S.S. Analysis in ctools 

>  Analysis of one H.E.S.S. run (nr. 23544 with model++) 

>  Still: Simple background model only accounting for acceptance  



Anneli Schulz  |  Gammalib and ctools  |  24.04.2013  |  Page 7 

Example: H.E.S.S. Analysis in ctools 

>  Analysis of one H.E.S.S. run (nr. 23544 with model++) 

>  Still: Simple background model only accounting for acceptance  

Norm@1TeV:  
[1e-11/s/cm2/TeV] 
 
Aharonian:    3.8 ± 0.1 
 
ctools PL:      7.0 ± 0.4 
ctools CPL:   7.2 ± 0.5 

  
 
 
 
 
 
 
 
 
  
 
 

-  Completely different background models 
-  Different calibration of data 
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Crab nebula spectrum, Fermi and H.E.S.S. combined 

>  Use one model over five decades in energy, data: 1 year Fermi, 30 min H.E.S.S. 
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Crab nebula spectrum, Fermi and H.E.S.S. combined 

>  Use one model over five decades in energy, data: 1 year Fermi, 30 min H.E.S.S. 
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Status of H.E.S.S. analysis in ctools   

Achieved:  

>  Convert H.E.S.S. event lists in ctools format  

>  Convert  IRFs in ctools format 

>  Fit of H.E.S.S. spectra in ctools (Fermi like background estimation)  

Open issues: 

>  Perform detailed cross-checks with larger data sets   

>  Implement H.E.S.S. like background maker  

>  Allow more complex spectral models 
  Curved power law with cutoff 

  Physically motivated models (e.g. inverse Compton or π0) 

>  … 
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Reflected regions background maker 

>  Implement H.E.S.S. bg-makers  

>  Use proper acceptance model 
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Reflected regions background maker 

>  Implement H.E.S.S. bg-makers  

>  Use proper acceptance model 
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Project management and bug tracking – Redmine   
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Summary 

>  GammaLib available on http://gammalib.sourceforge.net 

>  Ctools available on http://cta.irap.omp.eu/ctools/ 

>  Number of developers increasing  

 

 

 

 

 Working high-level analysis framework (also for HESS II) 

 Framework allows to combine data from several instruments 

 ICRC abstract submitted and accepted (for the CTA consortium)  
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Summary     


