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What  is  a  Gamma-‐‑Ray  Burst  
(GRB)  ?	

•  Bright emission of gamma-rays to high X-rays 
•  Field still undecided on the proper model 
•  Durations range from fractions of a second to 

minutes 
•  Observed about once a day 
•  Uniform distribution across the sky 
 



BATSE  (CGRO)	
•  Ran from April 1991 to June 2000 
•  Trigger starts high-resolution data stream 
•  4-channel data at 64 ms 
•  20-50keV 50-100keV 100-300keV 300-1MeV 



GRB’s  are  Composed  of  
Pulses	

 
•  Complex characteristics combined with low signal 

to noise makes pulse definition difficult 
•  Hard-to-Soft evolution and Lag: Every Pulse Has its 

own Lag 
•  Inspiration from BATSE GRB pulse catalog 



Data  Preparation	
•  Background slope removed 

o  Justification: The detected background slope is independent of GRB’s 
and is mainly the result of the orbital mechanics of CGRO through earth’s 
Magnetosphere 

•  Bursts temporally normalized based on t90 times 
o  Justification: GRB pulse properties correlate with pulse duration(1) 

 



Hierarchical  Clustering	

•  ‘Distances’ are χ2 values for every burst as 
compared to ever other burst 



The  Dendrogram	



Preliminary  Findings	

•  Bursts of the same nodes remain comparable 
despite the resolution of the normalized data 



Preliminary  Findings	

•  Bursts of adjacent nodes show a continuum of GRB 
property evolution 



Preliminary  Findings	

•  Bursts with the longest branches, exiting the bulk of 
the tree first, show the largest differences despite 
the fact that they share adjacent leaves 
o  They show no signs of having comparable relatives 



Discussion	
•  Light Curves tell us about prompt emission 

o  However, after 30 years, the field still does not have a complete 
understand of the mechanism causing GRB’s 

•  This method clusters together similar light curves 
o  Similar light curves may have similar progenitors 



Future  Work	
•  Publish 

•  Fermi? SWIFT? GBM? 
•  Applications to many different transient events, time 

series, and two dimensional data 
o  Exoplanets? Fourier Analysis? Spectroscopy?.... 
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