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• General problem: Given DIS data set and PDF best fit.
What is the impact of “new” data on the fit?

Shift in central value?

Change of χ2 variation? ←

• Impact can be studied without refitting: Reweighting

Bayesian reweighting (MC)←

Hessian reweighting

Widely used in HEP studies
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• PDF parametrization and fit

f(x,Q2){a} PDF with parameters {a}

χ2[f ] ≡ χ2{a} χ2 function, minimum – best fit, variation – uncertainty

• Statistical ensemble of PDFs

fk, k = 1 . . . N PDF replicas with parameters scattered around best fit

P[fk] Probability density of replicas reproduces χ2 distribution
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Averages and uncertainties can be calculated as ensemble averages!
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• Include new data

Pnew[f ] ∝ Pold[f ] × L(new data|f) Bayes’ theorem for updated probability

L(new data|f) Likelihood of new data given PDF f , conditional probability

e.g. L = exp[−1
2χ

2(new data|f)]

• Procedure

– Generate ensemble of PDF replicas with old probability distribution

– Calculate likelihood of new data for each replica

– Calculate ensemble averages with updated probability: 〈f〉, 〈(δf)2〉, 〈O〉, ...

Implemented as Python code, on github [N. Sato]
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Pseudodata error
Hessian error

• Sample F2A(charm) pseudodata

5 bins/decade in x, 3 bins/decade in Q2

Assume 10% total error, dominated by systematics, point-to-point

Can be refined/improved
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Preliminary

Furletov/Furletova/Hyde/Sato/Strikman/Weiss 2017

• Bayesian reweighting of EPS09

Equivalence to Hessian reweighting demonstrated

• Substantial impact on large–x nuclear gluons

• Procedure can be extended to other charm observables O[g]

Differential cross sections, photoproduction, high-pT pairs, . . .


