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JLAB 24 IMPACT STUDIES ON TMDS

M. Cerutti, talk at Trento workshop Sep 2022
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S1DIS KINEMATICS

Bacchetta, Diehl, Goeke, Metz, Mulders, Schlegel, hep-ph/0611265

() = photon virtuality

M = hadron mass

2 P2 /.2
Py, 1 = hadron transverse momentum = Pr qp ~ P; | /2


https://arxiv.org/abs/hep-ph/0611265

S1DIS STRUCTURE FUNCTIONS

Bacchetta, Diehl, Goeke, Metz, Mulders, Schlegel, hep-ph/0611265
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https://arxiv.org/abs/hep-ph/0611265

LIST OF STRUCTURE FUNCTIONS

Bacchetta, Boer. Diehl, Mulders, arXiv:0803.0227

Not all of them are easy
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https://arxiv.org/abs/0803.0227
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There are several possiblilities:
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UNPOLARIZED AND AZIMUTHALLY INDEPENDENT PART

Bacchetta, Diehl, Goeke, Metz, Mulders, Schlegel, hep-ph/0611265
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https://arxiv.org/abs/hep-ph/0611265

HOW LARGE IS R? INCLUSIVE DIS

0.5}

H1 Collaboration
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H1 collaboration, arxiv.1012.4355

R~25%


https://arxiv.org/abs/1012.4355

HOW LARGE IS F; ? INCLUSIVE DIS

Tvaskis et al., Hall C arxiv:1606.02614
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https://arxiv.org/abs/1606.02614

WHAT ABOUT SIDIS?

(schematically only)

Bacchetta, Boer. Diehl, Mulders, arXiv:0803.0227
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https://arxiv.org/abs/0803.0227

POSSIBLE TERMS AT LOW TRANSVERSE MOMENTUM

see, e.q., Wel, Song, Chen, Liang, arxiv:1611.08688
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https://arxiv.org/abs/1611.08688

HOW LARGE COULD IT BE @JLAB24?

similar approach as Anselmino et al., hep-ph/0501196
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Large size, even at small transverse momentum. Decreases less than 1/Q2


https://arxiv.org/abs/hep-ph/0501196

HOW LARGE COULD IT BE @EIC?

similar approach as Anselmino et al., hep-ph/0501196
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WHAT ABOUT THE CONNECTION T0 COS20?

=N

0.
Fova = 2F55 " | | R
8 0.05__ T -
2 3 % :
only valid at high transverse ™ 0‘§§ﬁ """"""" ? “““““““ %}!E% ““““ iif‘ﬁ%
momentum and leading order E E %:Z % I
-0.05 -
o 0 T SRS SOSUSTSSN A
= T i ::
To § 4 Pk f :
o % é :: % %
T S IR S ﬁf% -------------------- %-ﬁ --------------
0.055— !
BT 04 06 08 04 06 0204 0608 1
X y Z P, [GeV]

At HERMES, the cos2¢p structure function is below 5%



WHAT ABOUT HADRON MASS EFFECTS?

No specific study on F|, but studies on unpolarized multiplicities
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For pions, 5% effects

For kaons, 50% effects!



CONCLUSIONS

» The FyyL structure function is not small at JLab kinematics (~20%)
» The function is smaller at high Q and low Pt
» There are no good estimates of this function in most of the phase space

» In general, the world of “higher twist effects” (kinematic, dynamic, mass...)
needs to be seriously quantified



