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Nuclear GPDs 

nucleon GPD:

4 helicity-conserving + 4 helicity flip GPDs 

nuclear GPD=GPD for object with specific spin.

Example for deuteron: 

9 helicity-conserving + 9 helicity flip GPDs 

nuclear GPDs=

nucleon GPDs in nuclear environment

nucleon light nucleus heavy nucleus

Factorisation? 

Q2>>Mh
2
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•Hotspots: singlet GPD
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Precision of determination of PDFs

•Description of quarkonium: which elements constitute the uncertainty+how large are they?
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•Scale fixing



Dissociative background
•How exclusive is exclusive?

•Estimate of dissociative background: functional form of pT.
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Figure 3. Fit to the p2T distribution of the Υ candidates in the full rapidity range.

2 < y < 3 3 < y < 3.5 3.5 < y < 4.5 2 < y < 4.5

Υ(1S) Υ(1S) Υ(1S) Υ(1S) Υ(2S) Υ(3S)

Purity fit 14.2 14.2 14.2 13.7 13.7 13.7

Feed-down b.g. 12.2 12.2 12.3 12.2 14.6 12.5

Υ′ feed-down 4.0 4.3 5.4 4.5 11.1 —

Mass fit 2.2 2.8 2.9 2.1 2.8 3.6

Luminosity 2.3 2.3 2.3 2.3 2.3 2.3

B(Υ → µ+µ−) 2.0 2.0 2.0 2.0 8.8 9.6

Total 19.5 19.7 20.0 19.3 24.8 21.4

Table 3. Summary of the relative systematic uncertainties, in %.

of the feed-down yield. The fit to the p2T distribution in the full rapidity range, shown in

figure 3, gives

P ≡ Nexclusive

Nexclusive +Ninelastic
= (54± 11)% ,

with the exponential slope of the inelastic background measured to be −0.21±0.26GeV−2c2.

The results of fits to the p2T distribution in each rapidity interval are consistent with this

value. In order to validate the fit procedure, a set of pseudoexperiments is generated

using the parameters obtained from the fit to the data, and the same fit is applied to each

pseudoexperiment. The uncertainty on the purity is underestimated by 15% in the fit and

the statistical uncertainty quoted takes account of this.

5 Systematic uncertainties

The relative systematic uncertainties for the Υ(1S, 2S, 3S) cross-sections in the various

rapidity ranges are summarised in table 3.

Contributions to the systematic uncertainty arising from the p2T fit are considered: the

uncertainty in the signal p2T distribution as modelled by the SuperChiC generator and the
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Dissociative background:

often determined via fit of pT distributions
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Exclusive and inclusive photoproduction measurements at LHC

•ZDCs

•Roman pots: high t, special β* runs
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Global GPD fits
•What is missing?
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Figure 6. Compilation of photoproduction cross-sections for various experiments. The upper
(lower) plot uses the J/ψ (ψ(2S)) data.
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•Survival gap factor
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•Convince LHC

experimentalists need double differential measurements


