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Dihadron Kinematics
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Beam Spin Asymmetry - e(x) Constraints
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https://inspirehep.net/literature/1087224

Twist-3 Collinear PDFs
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Collinear PDFs Quark Polarization

- Twist-2 S
- Twist-3-

&l Physical interpretation via moments:
- Pion-nucleon o term: m, - m,

* “Boer-Mulders Force”: Transverse force
exerted by color field on qt after scattering, in
an unpolarized nucleon

Nucleon Polarizat

Phys.Rev.D 88 (2013) 114502

* Twist-3 TMDs are expressible in terms of
multi-parton correlators

* Fundamental to understanding TMDs in
general

* Physical interpretation through x-moments

Target Spin Asymmetry A
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https://inspirehep.net/literature/800041

Dihadron A , Measurements — Proton Target
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https://inspirehep.net/literature/1823746
https://inspirehep.net/literature/1840682

New e(x) Extraction

Proton Flavor Combination
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Courtoy, Aurore, et al. e-Print: 2203.14975 [hep-ph]
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Z .fl ( ) 1 qs—{—pp(z, ‘m?mf__) h fwist- 3 DiFF

Ll Scenario I: Wandzura-Wilczek (WW)
Approximation

e Drop twist-3 DiFF
i1 Scenario Il: Beyond WW approximation

* Estimate max integrated twist-3 DiFF
from COMPASS A and A |

Legend

CLAS12 CLAS6
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https://arxiv.org/abs/2203.14975
https://indico.jlab.org/event/498/contributions/9492/

Accessing Flavor Dependence of e(x) cl Qg,ﬁ

Different targets — flavor dependence

Proton Target AEW[}?; S o dxe'V (x) — ze®V (z)

Deuteron Target AEW(}SE 3 x xe’V (ZIZ‘) —+ ZIJGdV (ZIJ)

2 equations and 2 unknowns: decouple flavor dependence of e(x) - |euv (:B) and e%v (:B)|
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e(x) Model Predictions . claS8
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https://inspirehep.net/literature/319871
https://inspirehep.net/literature/442239
https://inspirehep.net/literature/764352
https://inspirehep.net/literature/425110
https://inspirehep.net/literature/1326917
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Dihadron Fragmentation Functions (DiFFs)
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Twist 3
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small ?

see, for example,
PoS DIS2014 (2014) 231
Phys.Rev.D 99 (2019) 5, 054003

arXiv: 1405.7659 [hep-ph]
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https://inspirehep.net/literature/1327125
https://inspirehep.net/literature/1721076
https://arxiv.org/abs/1405.7659
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Partial Wawves
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Partial Wave Expansion
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Unpolarized (U) Transverse (T) or

polarization

© DiFFs expand on a basis of spherical harmonics b £
@ Angular momentum eigenvalues | £, m > HlL — E E Py (cos?) eif"(qbﬁl ~6p) Hflam)
© Explore dihadron fragmentation depending on (=0 m=—/

relative angular momentum
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Partial Waves
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Partial Waves
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J ff.;?son Lab

o

Ll Longitudinally Polarized Electron Beam
* Energy = 10.2-10.6 GeV
* Polarization = 86-89%

£l Fixed Targets:
* Proton (liquid hydrogen)
* Deuteron (liquid deuterium)

21



Event Selection Criteria _ Ch&ﬁ

General Cuts Pion and Dihadron Cuts
» Q2> 1 GeV? » X (1)> 0
*W>2 GeV * p(m*) > 1.25 GeV
+y<0.8 >Z . < 0.95
* 5° < 0 < 35° (applied to e, 11%) oM >15GeV

Additional Cuts Data Sets
* PID Refinement ¥ CLAS12 Fall 2018 — Spring 2020
* Vertex ¥ Includes Both Torus Polarities
* Fiducial volume

C. Dilks 22
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TU'TC Kinematic Distributions
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TU'TU Kinematic Distributions
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Beam Spin
Asymmelries

Twist 2
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Presenting F ,/ F_,
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Different targets - f flavors
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Twist-2 Fry /Fyy Amplitudes
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Sign Change near M |
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Spectator Model Prediction
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https://inspirehep.net/literature/1784510
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https://inspirehep.net/literature/450232
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Summary and Outlook

© SIDIS dihadron spin asymmetries are sensitive to:
« Dihadron fragmentation function G," and H,

« Twist-3 parton distribution functions e(x) and h (x)
- Different targets — flavor dependence of e(x) and h (x)

» Future: Different channels - channel dependence of DiFFs

© Partial waves expansions provide:
* Dependence on dihadron polarizations
« Refined access to G,

- Better understanding of H_ *

« Hints at nonzero Hll

© Stay tuned for data with a longitudinally polarized target!
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