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The tensor contribution (o7) remains one of the

least explored contributions in the deuteron
cross-section
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Leading twist distribution functions
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Leading twist distribution functions
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What is the best way to introduce these functions to

the broader community and demonstrate the impact
that their measurement will have?




Longitudinally Polarized Target
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Here the polarization is measured along
the g-vector .
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Longitudinally Polarized Target
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Foreach angular modulation, the tensor-polarized structure functionis the
analogue of the unpolarized structure function, with the same kinematic
weight and angular dependence.
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Unpolarized Fyyrand Fq

Flyr(z,2,Q%) =Y el [q(z,Q%) D!(z,Q) + q(z,Q*) D

carries the hadron-production weight
through fragmentation functions
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q

unpolarized inclusive DIS structure function:
\_ spin-averaged quark response




b, is the tensor analogue of F4

/

For a spin-1 target, b, measures tensor-polarized parton structure.
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b, is signed. It may be positive, negative, or
pass through zero.
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Fnr

USing FU(LL),T in SIDIS
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b, model
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Converts b, into a
fractional tensor scale
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Apply to SIDIS
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Fragmentation remains inside F{}U T

bl (X, Qz)
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A negative tensor contribution is physically allowed because it
only tells us whether tensor polarization increases or decreases
the unpolarized cross section. It is not a standalone

measurable rate.
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A key next step is to develop theory
predictions for tensor structure functions to

motivate future tensor-polarized
measurements.
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Extracting tensor observables

The cross-section of deuteron can be written in terms of different
asymmetries:

oc=oy [1+PAY + QAT + X, (A° + PAY 4+ QAT)]

oy : unpolarized cross-section P : vector polarization () : tensor polarization

A : beam helicity AV . vector asymmetry AT . tensor asymmetry

A° : beam asymmetry A% : beam-vector asymmetry A’ : beam-tensor asymmetry

H. Arenhovel, W. Leidemann, E.L. Tomusiak. Phys. A 331, 123-138 (1988)
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Extracting tensor observables

Tensor asymmetry:

1
CcoS cos2
Al ~ — [FU(LL T+ v/2€¢(1 + €) cos ¢y, F, QS“) + ecos(2¢y) F LLQ;’*]
oyU
Azimuthal angle dependence provides a way to separate
and extract the different tensor structure functions.

Extracting experimentally:

AT [le} [a(P,QHa(P,Q) 1
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What corrections should be included to

account for these assumptions?
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Courtesy of Jefferson Lab and UVA target groups.

This data was not optimized for tensor measurements.
Canwe extract tensor observables from it?
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General ldea

Assumingvector + and - are about the
0.0301 By generating pseudo-data within the error

same size. barsincluding the 7% relative uncertainty of
0.0251 the dilution factor. The expected measured
1 slope is 0.099 + 0.046.
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CAA: arXiv:2502.20044, 2025
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General ldea

Assumingvector + and - are about the
same size:
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0.0301 By generating pseudo-data within the error
barsincluding the 7% relative uncertainty of

0.0251 the dilution factor. The expected measured
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recommendations?
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Remarks

We are building and growing a strong program at Jefferson
Lab.

This is the right time to share suggestions and requests with
our experimental group.

Motivating future experiments will require as much theory
input as possible.

Broad feedback from the community will be very valuable.
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