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Using light curves of gamma-ray bursts (GRBs) detected by the Burst And Transient Source Experiment on 
NASA’s Compton Gamma Ray Observatory, we introduce a new method of self-consistent GRB categorization. 

We compile a table of similarity distances measuring the degree of correlation between any two GRB light curves. 
We then apply automated data mining tools such as Self-Organizing Maps and decision trees to sort like-GRBs 
into groups according to their similarity distances. The results give us an additional method for classifying GRB 

light curves. 

Gamma-Ray Bursts (GRBs) are bright flashes of gamma and x-ray emission observed from random directions on the 
sky about once a day. Long GRBs (with durations exceeding 2 seconds) are believed to originate from core collapse 

supernovae while Short GRBs (less than 2 seconds long) are thought to result from merging neutron stars. The 
emission from GRBs is beamed and highly relativistic. Each burst is composed of one to dozens of individual pulses. 

Pulses evolve from hard (dominated by higher energy photons) to soft (dominated by lower energy photons) on 
timescales corresponding to the pulse durations. Since pulses obey simple behaviors, it appears that a comparative 

study can lead to an understanding of GRB physics. 
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	  	  What	  we	  have	  developed	  is	  an	  incredible	  analy4cal	  tool	  for	  understanding	  and	  visualizing	  the	  con4nuum	  of	  GRB	  proper4es.	  While	  analysis	  of	  the	  tool’s	  results	  are	  preliminary,	  we	  s4ll	  find	  meaningful	  sta4s4cs.	  Bursts	  a	  
appropriately	  clustered	  based	  on	  light	  curve	  characteris4cs	  (far	  leB).	  Despite	  different	  4me	  resolu4ons,	  The	  clustering	  algorithms	  s4ll	  perform	  (middle	  leB).	  Adjacent	  leaves	  of	  the	  tree	  will	  show	  a	  con4nuum	  of	  burst	  

property	  evolu4on	  (middle	  right).	  The	  clustering	  properly	  isolates	  leaves	  with	  no	  similar	  rela4ves	  (far	  right).	  
	  The	  next	  step	  is	  refinement	  and	  use	  of	  this	  tool,	  so	  that	  we	  may	  exploit	  it	  for	  a	  beJer	  understanding	  Currently,	  We	  have	  only	  explored	  GRB’s	  detected	  by	  BATSE.	  Future	  work	  could	  also	  include	  expanding	  the	  sample	  set	  
into	  datasets	  from	  other	  experiments	  such	  as	  SWIFT,	  FERMI,	  or	  GBM.	  	  This	  will	  lead	  a	  beJer	  understanding	  of	  GRB	  physics.	  These	  algorithms	  can	  also	  be	  applied	  to	  any	  other	  transient	  events	  other	  than	  GRB’s;	  moreover,	  

they	  may	  also	  be	  applied	  to	  datasets	  like	  Fourier	  analysis.	  
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We begin by scaling every burst in the BATSE catalog to the same duration based on the end points of the middle 90 percent of the burst’s fluence. A linear background slope is also determined for each burst. This background slope is 
subtracted out of the burst, leaving all samples on a normalized scale and of no slope, as can be seen below. A χ2 value is calculated between every possible combination of burst. These χ2 are then used as distance measurements between 

each burst. The distances are fed into an IDL Programming routine to produce our results. Another routine produces the dendrogram plot. 


