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	HERA PDF parametrisations PDF 4 LHC 14/7/2008 Use 3 different types of parametrization But each of these can have more or less parameters Choice of numbers of parameters by ‘saturation of chisq’ What if we don’t do this? - double minimum in gluon shape. All variants have acceptable chisq – incorporate as part of model error? Model errors matter because experimental errors are now small after HERA combination procedure Different parametrizations give different estimates for error bands 

	

	
		
	
		
	
	






	Central parametrization Choices of mb, mc, fs, fc, Q 20, Q 2 min are varied as part of model error Variation of alpha_s is also considered 

	

	
		
	
		
	
	






	Two alternaive parametrizations are considered Strong assumptions on low-x valence behaviour Strong assumptions on dbar-ubar 

	

	
		
	
		
		
			

	


	






	

	

	
		
	
		
	
	






	But how do we chose the number of terms in the polynomial? Example using H 1 style parametrization 

	

	
		
	
		
	
	






	An x 3 term in U makes a significant difference Given the x 3 term in U the next most significant difference is an x 2 term in U 

	

	
		
	
		
		
			

	


	






	After that nothing much significant happens 

	

	
		
	
		
	
	






	So what was that about ambiguity in the form of the gluon? - Well if we don’t optimize the number of parameters but allow more parameters in the gluon But they can obviously become different outside the measurable range. 

	

	
		
	
		
	
	






	It is also true that the form of parametrization can affect the size of the uncertainty bands. And the choice of Q 20 affects the size of the uncertainty bands 

	

	
		
	
		
		
			

	


	






	Comparing Q 02=4 (standard) with Q 02=2~mc 2 for the HERAPDF parametrization uv, dv, Sea, gluon HERAPDF with Q 02=4 HERAPDF with Q 02=2 Starting at a different Q 0 is equivalent to a different parametrization. Central values fairly similar (d-valence? ) error estimates smaller for Q 02=2 

	

	
		
	
		
	
	






	Compare different parametrizations using the same HERA data set in terms of uv, dv, Sea, Glue ZEUS-Jets HERAPDF H 1 PDFs are really very similar- quite remarkable since ZEUS and H 1 parametrizations are not- however the size of errors differs, with the HERAPDF parametrization being the most conservative 

	

	
		
	
		
	
	






	Conclusions • Parametrizations need a lot of thought 

	

	
		
	
		
		
			

	


	






	extras 

	

	
		
	
		
	
	






	Now in terms of ubar, dbar, sbar, cbar xubar xcbar xdbar ZEUS-Jets xsbar HERAPDF H 1 The similarity of these is perhaps even more remarkable given the different treatment of charm- clearly the fixed fraction fc=0. 15 is about right compared to dynamical turn on of ZEUS-JETS at at Q 2=mc 2 Again the errors of the HERAPDF are the most conservative 

	

	
		
	
		
	
	






	Now in terms of U, D, Ubar, Dbar ZEUS-Jets HERAPDF H 1 PDFs are really very similar- quite remarkable since ZEUS and H 1 parametrizations are not- however the size of errors differs, with the HERAPDF parametrization being the most conservative 

	

	
		
	
		
		
			

	


	






	Finally in terms of d/u and dbar-ubar ZEUS-Jets HERAPDF H 1 Here we do see a difference in central values. I like the fact that HERAPDF reflects the fact that we don’t have input data to constrain these PDFs 
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