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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?

Ø Three kinematic regions can contribute to the SIDIS reaction

Breit-Frame

Rapidity:

TMDs	and	Fragmentation	
Functions

Fracture	Functions No	theoretical	development

Berger Criterion: Phase space should be 
large enough to distinguish current/target 
regions.
Qualitatively, a rapidity separation of ∆𝑦 >

4	can be considered as the current 

fragmentation region



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

M. Boglione, J. Osvaldo Gonzalez 
Hernandez, L. Gamberg, T. Rogers, 
N. Sato (2017) 

How	to	quantitatively	determine	the	current	fragmentation	region?

Color: within the current fragmentation 
region based on new criteria
Grey: outside the current fragmentation 
region



Question#2: Issues in current fragmentation region?

Phys.Rev. D 94 (2016)  J. Collins, L.Gamberg, A. Prokudin, N. Sato, T. Rogers, B. Wang

e.g, the Y-Term: W + Y construction
(Collins-Soper-Sterman)

• W àdescribes the TMD region
• Yà pQCD corrections at
larger qT= PT/zh ~ Q



Question#3: How to separate TMDs from Fragmentation Functions?

§ At leading order, the unpolarized cross section:

§ With Gaussian Approximation: PRD 71 074006 (2005)

How can we do better than Gaussian Ansatz?



Question#3: How to separate TMDs from Fragmentation Functions?

Bessel Weighting? Boer, Gamberg, Musch &Prokudin arXiv:1107.5294



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

How to deal with Evolution? 
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Non-perturbative factors 
containing the initial 
conditions of evolution

Unpolarized FF

Transversity

Unpolarized PDF

A free parameter in the global 
fit to allow Collins FF to change 
its shape w.r.t unpolarized FF.

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

Collins FF

e.g, treatment for Collins Asymmetry:



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



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



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



Questions from Harut Avakian et al. (EVA SIDIS working group)



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 à 0.38)

§ Tuning needs multiple (5D) dimensions. 

§ Gunar’s biggest concern is the radiative corrections (most of experts are out of jobs).

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


