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The Neil Gehrels Swift 
Observatory
• Launched in 2004 
• Different Modes of Operating:

1. BAT Detects a Gamma Ray Burst (BAT) and collects event 
data

2. Autonomous slewing to the GRB
3. XRT and UVOT observe the field to detect afterglow 

counterparts
OR

1. There is a ToO/manypoint plan for XRT/UVOT to observe a 
source

2. BAT is pointed towards that same source collecting survey 
data

OR
1. BAT is surveying the sky normally, collecting survey data 

between slews
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The Burst Alert Telescope (BAT)
• Uses the coded mask technique to image and localize 

transients
• The field of view is ~60 deg x 120 deg
• Localizes transients to within ~3 arcmins
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The Burst Alert Telescope (BAT)
• Two primary datasets

1. Time Tagged Event (TTE) data
2. Survey Data

• TTE data
• Produced by onboard and external triggers (see the GUANO 

pipeline) and subthreshold triggers
• Highest quality data with each photon’s energy and location 

on the detector plane
• Intensive to store onboard and downlink

• Survey data
• Compressed event data into 80 channel histograms collected 

over 300 sec or more
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Tohuvavohu+ 2020



BAT Data Products
• BAT Survey lightcurves/spectra available from the 

22,70,105, and 157 month catalogs
• Analyze known sources to produce monthly mosaiced 

lightcurves and time-integrated spectra over the course of the 
catalog 

Prior Analyses

Tueller+ 2010, Baumgartner+ 2013, Oh+ 2018, Lien+ in Prep; 
http://swift.gsfc.nasa.gov/results/bs22mon/ http://swift.gsfc.nasa.gov/results/bs70mon/ http://swift.gsfc.nasa.gov/results/bs105mon/

http://swift.gsfc.nasa.gov/results/bs22mon/
http://swift.gsfc.nasa.gov/results/bs70mon/
http://swift.gsfc.nasa.gov/results/bs105mon/


BAT Data 
Products
• BAT TTE lightcurves and spectra are 

produced for the 1st, 2nd, and 3rd GRB 
catalogs

• The data products for the 3rd GRB catalog 
can be found at: 
https://swift.gsfc.nasa.gov/results/batgrbcat/
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Sakamoto+ 2008, Sakamoto+ 2011, Lien+ 2016

https://swift.gsfc.nasa.gov/results/batgrbcat/


Barriers to Using BAT TTE & Survey 
Data
• How do we find if there is data available for a given 

time/coordinate?
• How do we create custom lightcurves/spectra for the 

time intervals that we are interested in?
• How do we use the BAT data in creative new ways 

and increase synergies with Fermi and various other 
observatories?
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The BatAnalysis 
Package:
github.com/parsotat/BatAnalysis

• Allows for a modern pythonic interface to 
interacting with BAT data

• Allows for programmatic querying and 
downloading of data

• Allows for straightforward processing of 
survey and TTE data, permitting users to 
get to the spectra and lightcurves 
products quicker

• Allows for advanced data analysis 
techniques such as mosaicing 

• Examples of downloading and processing 
BAT data are in the form of jupyter 
notebooks
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BatAnalysis

Parsotan+ 2023, Parsotan+ in Prep

http://github.com/parsotat/BatAnalysis


• The 22 month survey catalog 
results for the Crab is 
reproduced to within 2%
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BatAnalysis – Survey 
Data

Parsotan+ 2023

The BatAnalysis 
Package 
Reproduces Prior 
Survey Analyses



• We can also produce mosaic images on weekly timescales showing the 
short term variability of the Crab

11

BatAnalysis – Survey 
Data

Parsotan+ 2023

The BatAnalysis Package Allows 
for New Analysis Capabilities



• We can also produce mosaic 
images on weekly timescales 
showing the short term 
variability of the Crab
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BatAnalysis – Survey 
Data

Parsotan+ 2023

The 
BatAnalysis 
Package 
Allows for New 
Analysis 
Capabilities
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BatAnalysis – TTE Data (Beta)

The BatAnalysis Package Makes 
All TTE data accessible
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BatAnalysis – TTE Data (Beta)

Parsotan+ in Prep

The BatAnalysis Package Makes 
All TTE data accessible

“Normal” trigger:
GRB 050724
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BatAnalysis – TTE Data (Beta)

Palmer+ 2024 (ATel #16790), Parsotan+ in Prep

The BatAnalysis Package Makes 
All TTE data accessible

Subthreshold trigger:
LMXB EXO 0748-676
2024-07-29T12:05:16

SNR



Summary & Future Work
• The BatAnalysis package unlocks the potential of BAT data for a number of different analyses
• Allows for users to query and download data and produce custom lightcurves, spectra, and 

sky images
• Future work will focus on 

• Creating python native implementations of BAT HEAsoft tools 
• Creating a 3ML plugin for the use of BAT data in comprehensive, multiwavelength data analyses

16Klinger+ 2023

GRB 221009A
MWL Afterglow Fitting 



Summary & Future Work
• The BatAnalysis package unlocks the potential of BAT data for a number of different 

analyses
• Allows for users to query and download data and produce custom lightcurves, 

spectra, and sky images
• Future work will focus on 

• Creating python native implementations of BAT HEASoft tools 
• Creating a 3ML plugin for the use of BAT data in comprehensive, multiwavelength data analyses

• Please open a github issue if:
• The documentation is not clear
• There is a software issue
• There is a feature missing that you would like to see

• If you would like to contribute to the project, consider creating a pull request
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Transform to Open Science
• Self paced Training:

• https://nasa.github.io/Transform-to-Open-Science/take-os101/

• Increases Accessibility, Reproducibility, Usability, Citations, etc.
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https://nasa.github.io/Transform-to-Open-Science/take-os101/


Questions
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