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The Neil Gehrels Swift Observatory 
Burst Alert Telescope

https://swift.gsfc.nasa.gov/about_swift/bat_desc.html
https://www.nasa.gov/mission_pages/swift/spacecraft/



Swift/BAT Instrumental 
Parameters
Relevant Parameters:

- Number of Active Detectors 
(NDETS)

- Incident angle (PCODE)
- Background

Not Relevant:
- Energy band

Lien A. et al., 2014



Swift/BAT Instrumental 
Parameters
Relevant Parameters:

- Number of Active Detectors 
(NDETS)

- Incident angle (PCODE)
- Background

Not Relevant:
- Energy band

Lien A. et al., 2014



PCODE and Incident Angle

Incident Angle = 0 deg
PCODE = 1



PCODE and Incident Angle

Incident Angle = 29 deg
PCODE = 0.5

29 deg
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Light Curve Sample for Simulations

Hakkila and Preece, 2014

FRED Light Curves

Observed GRB Light Curves:

GRB050219A
GRB051111
GRB071010B
GRB090510
GRB110422A
GRB120119A
GRB150314A
GRB160314A
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GRB071010B: Early, Dim Emission



GRB150314A: LGRB with Extended Emission



GRB150314A: LGRB with Extended Emission



GRB150314A GRB150314A (cut-off)

GRB150314A: LGRB with Extended Emission



GRB090510: SGRB with trailing Emission 



GRB160314A: Short or Long?
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Littlejohns et al., 2013Kocevski and Petrosian, 2013
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Distance Considerations - Results
This is preliminary, to be further investigated at a later time. 



Conclusions
1. Swift/BAT GRB duration measurements are highly impacted by 

observing conditions

2. As instrument sensitivity decreases 
○ Average T90 becomes shorter and 
○ T90 uncertainty becomes larger

3. The PCODE has the strongest influence 

4. Strong dependence on light curve

5. Most of our sample, consistent with intrinsic durations in only ~20% - 40% of simulations.

6. Light curves with a intrinsic T90 > 2 sec may be observed with T90 < 2 sec



Instrumental Considerations - SVOM/ECLAIRs

Dagoneau, Schanne, Atteia, Götz, and Cordier (2020) 

See also B. Arcier, et al. 2021 for SVOM/ECLAIRs detection capability of short high-energy transients 



Next Steps
● Include complex light curves
● Cosmological distance effects
● Investigate bias in the observed luminosity and T90 distributions
● Apply to other instruments



Thank you!
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Bayesian Blocks
Few hundred sliding Bayesian Blocks combinations



Signal-to-Noise Ratio 



FFT Loss Factor

FFT causes additional loss of signal

We calculated the loss for 100 GRBs and
Fit a line as a function of PCODE.
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GRB Light Curves
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GRB Light Curves 


