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Suggested questions for discussion:
(same of the questions were raised in the Jlab SIDIS working group)

Question#1: How to define the current fragmentation region?
Question#2: Issues in current fragmentation region?
Question#3: How to separate TMDs from Fragmentation Functions?

Question#4: Treatment of Evolution, High Twist, Radiation and
others Effects in SIDIS data?

Other questions related to TMD extraction
from SIDIS data (Drell-Yan as well) that we
should ask here and think about?



Question#1: How to define the current fragmentation region?

» Three kinematic reaions can contribute to the SIDIS reaction
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Qualitatively, a rapidity separation of Ay >
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Question#1: How to define the current fragmentation region?

‘ How to quantitatively determine the current fragmentation region?
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Question#2: Issues in current fragmentation region?

e.g, the Y-Term: W + Y construction « W >describes the TMD region

(Collins-Soper-Sterman) * Y- pQCD corrections at
larger q= Py/z;, . Q.
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Question#3: How to separate TMDs from Fragmentation Functions?

How can we do better than Gaussian Ansatz?

= At leading order, the unpolarized cross section:
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= With Gaussian Approximation: PRD 71 074006 (2005)
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Question#3: How to separate TMDs from Fragmentation Functions?

Bessel Weighting?

SIDIS with Bessel weighting
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*the formalism in by-space avoids convolutions
provides a model independent way to study kinematical dependences of TMD
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Bessel method: sensitivity to cuts
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*P; cuts affects the value of extraction and the shape of b; dependence!

*The correlation is direct consequence of the energy and momentum conservation
when we account for intrinsic motion of the quarks

*The correlation is not sensitive to the details of the models used for the extraction.
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Question#4:Treatment of Evolution, High Twist, Radiation and others
Effects in SIDIS data?

(Z.-B. Kang, A. Prokudin, P. Sun, F. Yuan, Phys. Rev. D 93, 014009)

How to deal with Evolution?

e.g, freatment for Collins Asymmetry:
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Question#4:Treatment of Evolution, High Twist, Radiation and others
Effects in SIDIS data?

QED radiative corrections

sin ¢g

Due to radiative corrections, ¢-dependence of x-section will get
multiplicative Ry, and additive R, corrections, which could be calculated
from the full Born (o) cross section for the process of interest

o X (x,y,2, Pr,¢,ds) = o~ (x,y,2,Pr,6,6s) x Ry(,y,2, Pr,¢) + Ra(z,y, 2, Pr, ¢, ¢s)

Due to radiative corrections, ¢-dependence of x-section will get more contributions
Some moments will modify
New moments may appear, which were suppressed before in the x-section

Conclusions from a dedicated RC meeting at JLab in May 2016:

Precision measurements of 3D PDFs will require a detailed
understanding of effects of RC with a main focus on

1) Set of precision calculations for different processes including the full set of structure
functions

2) Development of generators including the radiative photon (radgen for DIS, dvcsgen
for DVCS, sidisgen for SIDIS, accounting for a full set of structure functions
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Question#4:Treatment of Evolution, High Twist, Radiation and others
Effects in SIDIS data?

ol

AcCcounting Tor nuclear errects

Under the “maximal two gluon approximation”, the TMD quark [hep-ph/0801.0434].

distribution in a nucleus for leading twist

for higher twist
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The broadening width A, or the total average squared transverse momentum broadening,
Is given by the quark transport parameter depending on the spatial nucleon number density
inside the nucleus and the gluon distribution function in a nucleon
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Question#4:Treatment of Evolution, High Twist, Radiation and others
Effects in SIDIS data?
should we worry about k-max effects?
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Questions from Harut Avakian et al. (EVA SIDIS working group)

Questions to address

At which step the experimental extraction should stop and theory
extraction start?

Do we need MC and for what specifically?
How the TMD libraries could be integrated into extraction process

Do we need “validation” of extracted TMDs and what that will
include?

How we deal with “real” data with finite beam energies and limited
phase space?
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Gunar’s Discussion

= 1. Pythia has constant width of <pT> and <kT> = 0.44 GeV/c. Need to tune the data integrated

over whole kinematic range to get a better Gaussian shape (0.44 - 0.38)

* Tuning needs multiple (5D) dimensions.
= Qunar’s biggest concern is the radiative corrections (most of experts are out of jobs).

= Tuning Jetset (J. Rubin, Ph.D. Thesis, UIUC)



