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“Worm-gear TMD”: One of the least known TMDs



Theoretical predictions 
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Semi-inclusive Deep Inelastic Scattering: 

Fundamentals

Model-independent decomposition of cross-section: (Bacchetta et. al. 2007, …)
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Experimental data

Dataset Target Identified hadron No. of points

HERMES 26

26

8

COMPASS 33

31

JLab 2

2

Cut:
Airapetian et. al.,

arXiv: 2007.07755

Parsamyan,

PoS: QCDEV2017

Huang,

arXiv: 1108.0489
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Theory

Fitting procedure: Monte-Carlo technique

Fit to exp. data

Minimize weighted chi-squared: 

(Echevarria, Kang, Terry, arXiv: 2009.10710)

Give JLab data weight similar to

HERMES & COMPASS data
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Generate pseudo-data
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Fit to exp. data
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Results for the x-dependence
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• Down quark distribution is negative
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Test of theoretical predictions

• Qualitative agreement with large- fit • Slight preference to violate large- approx.
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• Hints of slight violation of WW-type approx. • Qualitative agreement with WW-type approx. 

Test of theoretical predictions
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Comparison with lattice QCD results

Calculation of worm-gear shift:

• Consistency between lattice results & our main fit 

result
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Calculation of worm-gear shift:
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result
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• We have shown our final results for          , obtained from a simultaneous fitting to HERMES, COMPASS & 

JLab data on SIDIS

• Qualitative agreements with large- & WW-type approximation 

• Although there is an indication of a slight violation of both large- & WW-type approximation, the data is 

not precise enough to affirm the degree of violation

• Encouraging agreement in the worm-gear shift with lattice QCD results

Summary

Outlook

• Extend analysis to extract          , … 
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Weighted versus unweighted methods
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Additional plots from the unweighted method
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