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FSSC Science Tools

Source Analysis
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Science Tools: Documentation

Multi­Tier Documentation
– Full set accompanies SW release

• Fermi Mission Technical Handbook

– Multiple levels:
• Detailed analysis description (‘Cicerone’) 
• Individual tool descriptions (like fhelp)
• Analysis threads (cook book examples)
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Counts Map
3c454 region
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Likelihood Analysis

Unbinned and binned modes are available. I’ll 
describe unbinned analysis.
Several tools are needed to define the model and 
prepare the data

– modeleditor: GUI for preparing the xml model definition file
– gtselect: applies region­of­interest cuts – sky acceptance cone, 

energy range (0.2 – 300 GeV), time range, zenith angles (< 
105°)

– gtmktime: constructs good time intervals (GTIs) based on 
pointing information selections and zenith angle cuts
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Likelihood Analysis cont.

– gtltcube: integrates LAT livetime as a function of sky position and 
off­axis angle

– gtexpmap: computes RoI­specific exposure maps
– gtlike: fits model parameters using maximum likelihood

Details of the method can be found in 
http://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicer
one
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Likelihood Analysis cont.
Using the modeleditor GUI:

Add sources

(point-like or diffuse)

using the drop down

menu
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Likelihood Analysis cont.

Edit source name,

default fit parameters,

bounds, scaling, etc.

If a model component

requires a FITS image

(e.g., Galactic diffuse,

SNR), enter the 

filename here
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Likelihood Analysis
gtmktime, gtltcube

This removes time

intervals when the

RoI is intersected by

the zenith angle cut
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Likelihood Analysis
gtexpmap



  Fermi Data Analysis Workshop                            GSFC Oct 01, 2009                                   Dave Davis, FSSC 10

Likelihood Analysis cont.
Finally, running gtlike:

This is the xml model

file created using the

modeleditor GUI
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Warning messages based on

Poisson probability of observed counts

given the model prediction in these bands

The Test Statistic (TS) is distributed
as   for n dof. For a power law model
TS = 25 is roughly 5
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Likelihood Analysis cont.
Plot the results (gtlike plot=yes)
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Plot Colors
The summed model is black
The first source is red
the second, green
the third, blue
the fourth, magenta
the fifth, cyan
– after this the colors are reused in the same order
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Now from Python
setup FSSC science tools
setup python & data files
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Now from Python cont.
setup model 
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Now from Python cont.
setup model 
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Now from Python cont.
fit model  (verbosity=0)

fit model  (verbosity=1) Much more output
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Now from Python cont.
Plot fitted  model 
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Now from Python cont.
view model 
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