
Adam Goldstein 
USRA (AGoldstein@usra.edu)

The Fermi GBM Data Tools
Gamma-ray

mailto:AGoldstein@usra.edu?subject=


The GBM Data Tools
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• Interface to GBM data (both trigger and continuous)

• Sufficiently high-level part of the API so that it is easily accessible to 

many, but also lower-level part of the API for expert users

• Reduce and Analyze data (binning, background estimation)

• Export/conversion of data

• Observing conditions — Source visibility, GTIs, detector angles, etc

• Spectral analysis

• Simulations

• Wide range of visualizations

• Interface to HEASARC FTP archive and Browse Catalogs

A Python API for GBM Data
https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm/

https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm/


High-Level API — Lightcurves
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Read a file and convert to lightcurve

Plot it

Rebin it



Detector Responses
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Read a Response file

Plot the DRM

Fold a photon model through the response



Observing Conditions
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Read a position history file

Is a position visible 

at some time?

Angle of the position to 

detector n0:

Plot the detector pointing

Plot the orbital position

5



Localizations
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Read a HEALPix localization file

The confidence level at a point

Area of the 90% conf. region

Plot the localization
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Spectral Fitting
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MLE with PG-Stat

Can fit multiple components,

plot the fit, and the spectrum

for each component



Simulations
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Simulate a spectrum (20 sims shown)
Simulate TTE/spectra



The Gamma-ray Data Tools
• Generalize the tools to a core set of functionality

• Different Mission/Instrument Modules

• Leadership Council to consider new features and instruments for official releases

• Initial release soon on NASA GitHub with Fermi GBM, other modules to follow as 
they are finished and tested

Legacy

CGRO/BATSE


HETE-2/FREGATE

RXTE/ASM


SUZAKU/WAM

Current

AstroSat/CZTI


Fermi/GBM


Fermi/LAT


INTEGRAL/SPI


INTEGRAL/SPI-ACS

MAXI/GSC


Swift/BAT

Upcoming

BurstCube


Glowbug

StarBurst
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The Gamma-ray Data Tools
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Funding and Contributors
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• Fermi Guest Investigator (x2)

• NASA Astrophysics Data Analysis Program (ADAP)

• NASA SMD Open Source Tools, Libraries, and Frameworks

• NASA MSFC ISFM Directed Work Package (pending)

USRA: A. Goldstein, W. Cleveland,  C. Fletcher, O. Roberts


ADNET Systems: J. Asercion 


LSU: E. Burns


NASA/GSFC: I. Martinez-Castellanos (UMD), T. Parsotan (UMBC)


NASA/MSFC: C. M. Hui, D. Kocevski, C. Wilson-Hodge, J. Wood


UAH: M. S. Briggs 


Univ. of Alabama: J. Delaunay


Univ. of Toronto: A. Tohuvavohu
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Backup



Custom HEALPix Maps
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Annulus on the sky (e.g. IPN) List of vertices

Map convolutions

Map multiplication


