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S1DIS KINEMATICS

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

() = photon virtuality

M = hadron mass

P, 1 = hadron transverse momentum = Py
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S1DIS STRUCTURE FUNCTIONS

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

do
dx dy dog dz doy, alPﬁL
— o - Four+eFuurn ++/2e(l+e) cosop FLO% + ecos(2¢p) Froi2on
ryQ? 2(1—c¢) / ’ UU U

+ A V2e(1 — €) sin ¢y, in{}th}



UNPOLARIZED SIDIS

do
di dy ds dz dop, dP2,|
_ o’ y Four +¢Fyyr + \/2 e(1+¢€) cosop Frryps Ph e cos(2¢yp) Frir; 2¢n

+ A V2e(1 — €) sin ¢y, in(r}¢h}

Note: this expression can be applied to any process [+ P — "+ h + X,
including DVMP and even DVCS, it h is replaced by a photon.
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do
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Note: this expression can be applied to any process [+ P — "+ h + X,
including DVMP and even DVCS, it h is replaced by a photon.
Usually, the exclusive expressions are given in terms of t instead of P,
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Harut Avakian, private communication
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INCLUSIVE DIS
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INCLUSIVE DIS

do A o? 2
/ {FUU,T €FUU,L}

drdy  zyQ? 2(1—¢)
Four = 2xpti,

Fyur = (1+~%)F, — 22k,

Note: this expression can be applied to any process [+ P — '+ X,
including elastic scattering.



HELICITY STRUCTURE FUNCTIONS

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

see also Diehl, Sapeta, hep-ph/0503023

Helicity structure functions are often used instead of the previously defined ones
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7 sum and Integrate
all hadrons

leading-order and leading-twist we should recover

contribution to SIDIS the leading-order, leading-twist part of
INCLUSIVE DIS
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There are other contributions,
most of them not from exclusive processes
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CONTRIBUTIONS TO INCLUSIVE DIS

Four =xf1 + as [CT & fl} Fg;}?}T — O(g—e?)
) ~ /GPDS
Fuu = o |Cr @ fi Fisl o g Cco i

There are other contributions,
most of them not from exclusive processes
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EXPERIMENTAL MEASUREMENTS FOR EXCLUSIVE pO

from L. Favart, M. Guidal, T. Horn, P Kroll, arXiv:511.04535
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https://arxiv.org/abs/1511.04535

SIDIS STRUCTURE FUNCTIONS IN DIFFERENT REGIMES

Bacchetta, Boer, Diehl, Mulders, arXiv.0803.0227

(schematically only)

Low transverse momentum High transverse momentum Integrated
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Nice property of Fyu.:
at low transverse momentum
is a clean twist-4 signal
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o Twist 4 TMD matching twist 2 PDF?



POSSIBLE TERMS AT LOW TRANSVERSE MOMENTUM

see, e.q., Wel, Song, Chen, Liang, arxiv:1611.08688
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POSSIBLE TERMS AT LOW TRANSVERSE MOMENTUM

see, e.q., Wel, Song, Chen, Liang, arxiv:1611.08688

M2 r4k2 m2 N - i
Fyu = 45 € 1D+ 5 fiDi+ oD+ fiDs .

kinematic twist 4
(a la Wandzura-Wilczek)

mass corrections dynamic twist 4 factorization breaking terms?

sometimes denoted with

/3
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see, e.q., Diehl, Sapeta, hep-ph/0503023
Diehl, Kugler, Schafer, Weiss, hep-ph/0506171

Integrated over transverse momentum
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Four =xf1D1 + o {fl & D1} -

Fuur = as {fl % Dl} .


https://arxiv.org/abs/hep-ph/0503023
https://arxiv.org/abs/hep-ph/0506171

EXCLUSIVE “"CONTAMINATIONS™ IN SEMI-INCLUSIVE DIS

see, e.q., Diehl, Sapeta, hep-ph/0503023
Diehl, Kugler, Schafer, Weiss, hep-ph/0506171

Integrated over transverse momentum
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Integrated over transverse momentum

Foor = xfiD [ D} - M©
vur =xf1D1 4+ as| f1r ® Dy - FUU,IT:O( >

X g
Fuu,L = as {f1®D1}D F&TL W%@PI}

meson distribution amplitudes
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EXAMPLE OF THEORY ESTIMATES

Diehl, Kugler, Schafer, Weiss, hep-ph/0506171

ep—e+m +X ep—>m +e+X
103 ' ! ' ' ' ! ' E 10 F ' | ' | - |

Fragmentation

Fragmentation

do /dQ? /dxp /dz  [nb /GeV?]
=

do /dQ” /dxg /dz  [nb /GeV?]
S

| am not aware of similar calculations for Pr. dependence
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CONCLUSIONS

» Exclusive contributions to DIS and SIDIS are formally suppressed
» They are large at large z
» Theoretical predictions are not always able to explain existing measurements

» There are no good estimates of these contributions as functions of Py



