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 Motivated by slew of high-z events 
 050904 (z=6.3) (Kawai et al. 2006?) 
 080913 (z=6.7) (Greiner et al. 2009) 
 090423 (z=8.2) (Salvaterra et al. 2009, Tanvir et al. 2009) 

 GRB rate seems to increase faster than cosmic 
SFH (Kistler et al., 2007,2009; Salvaterra et al. 2009) 

 Metallicity effects? LF evolution? (Li 2007, Qin et al. 
2010)  



 Test various star forming history models 
(analytical forms and derived from 
cosmological simulations) 

 Add metallicity and/or evolution considerations  
 Test with available observations 

 L distribution (Swift) 
 z distribution (Swift) 
 log N – log P (Swift and BATSE) 

 Anderson-Darling test 
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 Derived from cosmological simulations (SPH) 



 GRBs thought to occur primarily in low-
metallicity environments 

 Perhaps decrease in metallicity in early 
universe increases the GRB event rate 

 Analytical formula provided by Li (2007): 

 Weighting  





 Parameterize general evolution of GRB rate as 
(1+z)δ (Kistler 2007, Qin et al. 2010) 

 Introduce to both models with and without 
metallicity 

 δ = 0.2, 0.5, 0.8 









 Simulations show that we need an enhancement 
of the GRB rate with increased redshift 

 Compatible solutions with the observations can be 
found by including a metallicity dependent term in 
addition to a decaying star-formation history 

 We do not find evidence of the necessity for 
additional evolution of the rate with increased 
redshift 


