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What do we do? We are interested in the of

TMD factorization theorem

Transverse Momentum Dependent Distributions

Very powerful tool but has some ' limitations
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Introduction

The necessity for power corrections

What do we do? We are interested in the of

TMD factorization theorem

Transverse Momentum Dependent Distributions

limitations

Very powerful tool but has some

This has motivated us to explore the structure of
the TMD factorization theorem deeper
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The hierarchy of the TMD factorization theorem

There is a whole of

Leading power (LP)

Next-to-leading power (NLP)

N2LP

N3LP

Higher-twist
corrections

Kinematic power
corrections (KPCs)
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The TMD-with-KPCs factorization theorem

We the that the

We that
inthe TMD
factorization regime
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The TMD-with-KPCs factorization theorem

We the that the
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The TMD-with-KPCs factorization theorem

We the that the

|
We that And also have |

inthe TMD

factorization regime terms at gr < @

Restore

Restore

Same TMD as
Same as

TMD-with-KPCs
factorization theorem

Theoretical framework including For details. see
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Angular distributions of Drell-Yan leptons

of using the unpolarized Drell-Yan as a starting point
Angular distributions of Drell-Yan leptons in the TMD factorization approach

First practical application of this framework [S. Pilofieta, AV, 2407.06277]

I_ - Unpolarized angle-integrated cross-section
do 3, doVTth [

dppdydQdQ) — 16mdprdydQ
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The are
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Angular distributions of Drell-Yan leptons

of using the unpolarized Drell-Yan as a starting point
Angular distributions of Drell-Yan leptons in the TMD factorization approach

First practical application of this framework

Unpolarized angle-integrated cross-section

do
dprdydQdS)

When we incorporate the resummed
KPCs we can describe them all!
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Angular distribution A,
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Angular distribution A,
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Lam-Tung relation (A, — A,) description

If we use the theorem the
LLT ~ ’42/1\42 h%hi_ The double is !
Using the A, and A, computed the theoretical also fi
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Angular distribution A,
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Angular distribution A,
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Including the computation of the
leading g,/Q correction fixes the jump!

[A.Arroyo, I.Scimemi, AV, 2503.24336]
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Moving to SIDIS: structure functions computation using KPCs

Now, let’s shift our to! SIDIS essential process for probing hadron structure

structure functions

do ()42 yQ
— em F -F 2:(1 _ Fcosth
dedydpdzdondpy — wyQ? 2(1 —¢) { vur + eFuu.n + 1/ 2e(1 +¢) cos o FLo

+ccos (20, ) Fy; COSQ% + Aev/2¢(1 — ) sin gbhFS”l Pn

We want to them

rl—c¢

F } R S T
{ vur 4z @2 *
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structure functions

do QQ yQ
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We want to them
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Moving to SIDIS: structure functions computation using KPCs

Now, let’s shift our to! SIDIS essential process for probing hadron structure

structure functions

2

do ()42 Y
— em F -F 2:(1 _ . Fcosth
dedydpdzdondpy — wyQ? 2(1 —¢) { vur + eFuu.n + 1/ 2e(1 +¢) cos o FLo

+ccos (20, ) Fy; COSQ% + Aev/2¢(1 — ) sin gbhFS”l Pn

We want to them

rl—c¢

——— L, WH
4z Q2

O,

@ computed using the factorization theorem

{FUU,T -+ }

coefficient function as W =0

Main with Convolution integral
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A closer look at the convolution integral

The is now

-— e . .y

/
 LP

ky

Kinematic Power Corrections

' Ch
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A closer look at the convolution integral

The is now

CLp [44, f1, Dl] ~ /(]Zkl(]2k2 5(qT + k1 — kz) fi (.’1,'1, k%)Dl(Zl, ké)
coming from extra 6-functions

The convolution integral and the KPCs have been implemented in
arTeMiDe, although a few improvements are still needed

github.com/VladimirovAlexey /artemide-development
Usual

Ry

0<é< B
O<Ch,<]_

b
= b
Y
Sy

Sara Pilofieta

Kinematic Power Corrections 20 May 2025 10/16




Focusingon F,,; and F

| have obtained the for all of them using the

But in | am going to Fuur and Fuu,

L v v v X
Four = EFO(S{L — SyYWE Four = EFO(QS{‘”)Wg”

s — g P g QP+ ¢")Q22P" 4 )
’ Q? (1+%)Q?
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Focusingon F,,; and F

| have obtained the for all of them using the

But in | am going to Fuur and Fuu.

L v v v X
Fyur = - Fo(S = S{WE Fuun = —FR@St )W

4z
The theoretical for Fu,; is
T 9 1
Four = ﬂQ Cxpcll, fiD1] + §FUU,L
1
Crrll, fiD1] + ¢ FuuL Cxpc|l, fiD1] + (§ + 5) Four
The of the implies that £, - is it was !
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Focusingon F,,; and F

| have obtained the for all of them using the

But in | am going to Fuur and Fuu.

i v v v L
Fyur = —Fo(S" — Sy )W Fuur = EFO(Q'S{LV)W#

4z
The theoretical for Fu,; is
T 9 1
Four = ZQ Cxpcll, fiD1] + §FUU,L
1
Crrll, fiD1] + ¢ FuuL Cxpc|l, fiD1] + (§ + €> Four
The of the implies that £, - is it was !
So far, | have the on
Work is still in
The SID'S progress!
The Fyur and Fy,,
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Ratio of KPC-summed to LP cross-sections
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Cross-sections difference relative to the g, = 0 LP cross-section

0.030

[ dUKp(j — dO’Lp

0.025|

0.020}
0.015}

0.010

0.005 -

0.000"

dopp(qr =0)

Q=20.GeV,z=10.5

x = 0.05

0.8

0.0

L dO'KpC — dO'Lp

0.6+

04

02

: dULp(qT = 0)

0.5 1.0

pr(GeV)

1.5

2.0 2.5

Q=2.GeV,2=10.5

-

x=0.05

0.10

0.12 0.14

0.16 0.18
pr (GeV)

0.20 0.22 0.24

0.10

0.08

0.06

0.04

0.02]

0.00———

:_dUKPC —dopp
—_ dULp(QT = 0)

Q=10.GeV,2 =105

0.0 0.2 04 0.6 0.8 1.0 1.2

pr(GeV)

Almost flat increase of the cross-section

The mostly
the

very at

40-60% at 2 GeV!
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Cross-sections difference relative to the g, = 0 LP cross-section
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The contribution of longitudinal photons

What about the contribution of
?

€ values for different experiments
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The contribution of longitudinal photons
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Conclusions

The [AV, 2307.13054v2] has been

The of leptons can be satisfactorily

It gives a nice of the

The Fuyur and Fy,;,, SIDIS structure functions have been using it

The when including KPCs

The F,,, contribution is at like

Our TMD distributions need an
update... We need to perform
a new fit including KPCs!
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currently working on plots for F,, c*?" and F  c*?%" Cahn effect
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Conclusions

The has been
The of leptons can be satisfactorily
It gives a nice of the

The Fyur and Fy;,, SIDIS structure functions have been using it
The

mer,,, Thank you for your attention! ©

currently working on plots for F,, c*?" and F , *?%" Cahn effect
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