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Status report and preliminary studies



Caveat: preliminary results, mainly to discuss 
the strategy together



• Pseudodata generated by Ralf and available on 
 
https://github.com/VladimirovAlexey/EIC_YR_TMD 
 
For the moment, we used Data4_cut, with ACC_opt5 

• Grids of SIDIS FUUT structure function based on PV17 fit and available on  
 
https://github.com/vbertone/NangaParbat 
 

Starting points

https://github.com/VladimirovAlexey/EIC_YR_TMD
https://github.com/vbertone/NangaParbat


• The structure of our grid files was already described by Chiara 
Bissolotti in May (https://indico.bnl.gov/event/8415/). We will be 
happy to provide explanations and assistance for their use. 


• We provide grids for:

• unpolarized TMD PDFs, 

• unpolarized TMD FFs, 


• structure function 


• Sivers structure function 


• The idea is to put them also on TMDlib, together with SV sets and 
others

FUU,T

Fsin(ϕh−ϕS)
UT,T

Our grids

https://indico.bnl.gov/event/8415/


Name	                         unpol.5x100_pip_ACC_opt5_cut

Comment	                         Ralf's pseudo data for EIC.

Reference	                         Ralf

Process type	                         SIDIS

Number of points	 4410

Number of uncorr.errors	 2

Number of corr.errors	 0

Number of norm.errors	 1

List of norm.errors (relative)	 0.03

Total cross-section nomalized	False

List of points	 


From this file, we took the average kinematic variables of each 
point and the relative uncertainty on the observable


Ralf’s pseudodata
https://github.com/VladimirovAlexey/EIC_YR_TMD  

https://github.com/VladimirovAlexey/EIC_YR_TMD


• Using our grids, we took the value of FUUT for 200 replicas at the 
kinematics of Ralf’s data. 


To interpolate the grids, we used interpolation routines provided by 
NangaParbat, but the study can be done with other interpolators 

• We used as pseudodata the average of our 200 replicas and we 
assigned to it the relative uncertainty of Ralf’s projections

“Our pseudodata”



Areas of higher sensitivity
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For specific z bins, summing over all the PT bins
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Note: the results are influenced 
by the PV17 model.  
For instance, the model has 
moderate flexibility (and thus 
relatively small uncertainties) at 
low x.
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Chi2
We compare the predictions based on our 200 replicas with our pseudodata. 
For the moment, we constrained the comparison to 0.15 < z < 0.7, because the 
original PV17 fit was done in a similar range.

Example: 5x100 option
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Example: 18x275 option



Reweighing
It is easy to see using Eq. (9) that Eq. (10) gives the formula derived in Ref. [14] for

the weights: since the replicas in the prior distribution all have equal probability, P(fk)
is independent of the choice of replica fk, and the weights are

wk ∝ P(fk|χk) ∝ χn−1
k e−

1
2χ

2
k . (11)

The constant of proportionality may be fixed by normalizing the sum of the weights to
the number of replicas.

The factor of χn−1
k takes account of the fact that when there are many data points,

larger values of χk have a larger phase space available to them, while very small values
are phase space suppressed: however good the model it is always very unlikely that the
theoretical prediction will give exactly the right result for a large number of measurements.
This is not a trivial result: it depends critically on choosing the correct volume upon which
to integrate in the space of the new data y. Starting from the same probability density,
but using a different integration volume would produce a different result. Hence we need
to justify our particular choice of volume.

In this respect, we note that our choice includes all points in the space of y with a par-
ticular χ2, and that the thickness of the shell is independent of its radius χ(y, f) or centre
y[f ], in the same way that in Eq. (2) the radius of the little sphere was also independent
of y[f ]. The ultimate justification in both cases is that the probability measure dny on
the space y is uniform, i.e. that equal volumes have equal probability: this assumption
is of course implicit from the start, since without it the likelihood Eq. (4) would not be
Gaussian.

Note that although the above argument is most naturally expressed using χ as a co-
ordinate in function space we would get the same weights wk if we were to instead use χ2,
or indeed a conditional dependence on any other monotonic function of χ, so long as we
use the same volume in the space of data to define the weights. To see this, note that for
example

P(f |χ2)Df ∝

∫

δ(χ2 − χ2(y′, f))P(f |y′)Df P(y′)dny′ , (12)

so that, comparing with Eq. (7),

P(f |χ2) = P(f |χ)/(2χ) . (13)

As expected, we thus have P(f |χ)dχ = P(f |χ2)dχ2. If we work with P(f |χ2), in order to
be sure to use the same volume in the space of data (i.e. a spherical shell of thickness ε)
we must now integrate over the interval χ2

k < (χ′)2 < χ2
k + 2χkε:

wk ∝

∫ χ2
k
+2χkε

χ2
k

dχ′2P(fk|χ
′2) , (14)

which then yields exactly the same weight Eq. (11) as obtained using Eq. (10).

2.3 Multiple experiments

Let us now discuss the implications of the above prescription for reweighting with more
than one set of data. Suppose we are given a set of new data {y}, which is made of
two independent subsets {y1} and {y2}, containing respectively n1 and n2 data points,

7

A few replicas receive a weighing much higher than all the others 
Possible issue: the “surviving” replicas are too few. 

http://arxiv.org/abs/1108.1758v2, Eq. (11)

http://arxiv.org/abs/1108.1758v2


Impact on nonperturbative parameters

18x275 configuration (0.15 < z < 0.7)

Width of TMD PDF Width of TMD FF Nonperturbative evolution

CAVEAT: as said before, only a few replicas survive and drive the result 

preliminary preliminary preliminary
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Impact on TMDs
18x275 configuration (0.15 < z < 0.7)
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Partial phase space approach
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Reweighting dataset: 1 < Q < 5 GeV, 0.7 < z < 0.8
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Instead of taking ALL data, we consider only some parts (selected Q range, selected z 
range…)

In this way, more replicas survive reweighing and we are more confident about the 
reliability of the results.

preliminary preliminarypreliminary


