
Towards	a	Neural	Network	
determination	of	nuclear	PDFs

Rabah	Abdul	Khalek	
Departement	of	Physics	and	Astronomy,	Vrije	Universiteit	Amsterdam	

Nikhef	Theory	Group

Diffraction	and	low-x	2018	
26	Aug	-	1	Sep



Physics	Motivation
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• Simulations of relativistic nucleus-nucleus reactions  
[LHC, RHIC, etc.]


• Understanding the EMC effect.


• Lead, Xenon PDF for the LHC heavy-ion program.


• Combining data across different nuclear targets and 
provide maximum information for the proton PDFs 
especially strangeness.


• Heavy nuclear targets for    A DIS measurements (statistics) 
Important data for the separation of PDFs flavors. 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Methodology	(1)
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Independent fits of MC replicas 
Generated according to a covMat

GA  
CMA-ES  

BackPropagation

Requires analytical 
knowledge of gradients 

[Slide 12]
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Backpropagation	
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Results	(2)	-	WarmUp	
Constraints	on	A-dependance
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Outlook
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• Reproducing EPPS16 and nCTEQ15 results to verify the theory 
implementation (FK tables). 
 
 
 

• Running DIS-only fits using the NNPDF methodology.


• Trying different NN architectures and different parametrizations  
+ constraints, e.g at A=1, nPDF = PDF


• DIS-only Fits should be available in the next few weeks. 
HardProbes conference in Oct (1-5)


• Next, correlated uncertainties, different processes.

EMC (He/D) APFEL EPPS16

18.16 18.0χ2
total

16 Datapoints
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Evolution (Q0 < Mc)
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