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Nucleon structure from SIDIS
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The current region in SIDIS
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The current region in SIDIS
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The current region in SIDIS
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The current region in SIDIS
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The current region in SIDIS

m The formulation is based on a scale
separation governed by the ratio

qr/Q

P-pp 1
z = = z
P'q’ qr ph/

m The cross section is built as
do
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7/25



Small transverse momentum Collins, Rogers PRD91 (2015)

d2b
W= ZHf Q,p /(2 )T e 0T Fy (@, by, 1, () Diy (2, b1, 1, Cp) + O(07/Q7)
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Small transverse momentum Collins, Rogers PRD91 (2015)

d2b
W= ZHf Q,p /(2 )TeﬂqT T Fy/n (2, b, 1, () Diyp (2, b1, 1, (D) + O(q7/Q%)

m CSS evolution equation

81an/N(x7bT7CF7N)
Oln/Cr

-+ Related to vacuum matrix elements of
products of Wilson Lines

= K(br, p)

+ Independent of flavor, target and spin
+ Independent of z
+ Universal across TMDs and processes
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Small transverse momentum Collins, Rogers PRD91 (2015)

d’b
W = ZHfQM/(2;ezQT

m CSS evolution equation

81an/N<x7bT7CF7N)
Oln/Cr

-+ Related to vacuum matrix elements of
products of Wilson Lines

= K(br, p)

+ Independent of flavor, target and spin
+ Independent of z

+ Universal across TMDs and processes

T Fy/n (2, b, 1, () Diyp (2, b1, 1, (D) + O(q7/Q%)

® RG equations
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Small transverse momentum Collins, Rogers PRD91 (2015)
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Large transverse momentum

Valid for ¢t ~ Q

FO=Ydk fa £ HE filcn d 2) + O(m?/¢?
- eq ﬁzz q vu) q(C(f)M)+O(as>+O(m /Q)

q 02 Ete T

2
-+ Attention: (éTzf”_ZZ + x) <é<1
+ large g1 probes large ¢ in PDFs
-+ Can be useful in collinear global analysis
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Matching region

Valid for 0 < ¢ < Q

ASY ~dzp) [ EHemP@/o+ S [ "L (¢ PO

¢
+2CF f (z; p)d(z; ) (ln <Q2> - 3>
gr 2

+ Interpolates between W and FO
+ FO—-ASY=Y
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Toy example
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Existing phenomenology

@ e (@ covt
0055 ®

3

Pl

@aa6ev | (@e8Gev|  (@hsscev| (@r4ncev
=003

3
=1
8%

%
I

H
g
2
S
B

L
L]
g 3
| i LR EAA A//-\N
PRESTe Erog LAR AR NN
0.25 050 075 @meev | ehmcer | (arseev| e cer| 03 08 09
. ol /,{)mé &022 /,{mm /{)ns& PrrlGeV]
“-2ens N & //% //”,,.‘Qt
C15GeV|  (@1BGeF|  (@2Gef| (@2 GeVt e (e e
N
LN
a

025 050 0.75 025 0.50 075 0.25 050 0.75 025 0.50 0.75 0.25 050 0.75
Py (GeV)

I,
I,
W

“B 030609 030609 030609 030609 030609 030609
Prr[GeV] PyrlGeV] PurlGeV] PrrlGeV] Pyr(GeV] PurlGeV]
Anselmino et al Bacchetta et al

m These analyses used only W (Gaussian, CSS) — no FO nor ASY
m Samples with ¢gr/Q ~ 1.63 have been included
m BUT TMDs are only valid for ¢r/Q < 1!
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FO@LO predictions (DSSO7) Gonzalez, Rogers, NS, Wang PRD98 (2018)
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Trouble with large transverse momentum

FO=Y6 fo 22 @ sicnd 2) 1 O(m?/g?
- fa (E.1) dy(C(E). 1) + O(03) + O(m2/g?)

5517Z+m§_m

+ FFs needs to be updated?

15/25



FO@LO predictions (DSSO7) Gonzalez, Rogers, NS, Wang PRD98 (2018)
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FO@LO predictions (JAM].B) Gonzalez, Rogers, NS, Wang PRD98 (2018)
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Trouble with large transverse momentum

FO=Y6 fo 22 @ sen a 2) 1 O(m?/g?
- €q 2 .. (& 1) dg(C(€), 1) + O(ag) + O(m*/q°)

5517z+m§_m

+ O(a%) corrections might be important
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order a% corrections to FO

dc /dp, (pb/GeV)
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5 6 780910 15
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m There are strong indications
that order a% corrections are
very important

m An order of magnitude
correction at small pp.

m As a sanity check, we need to
have an independent calculation
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O(Oé%) calculation (J. Gonzalez-Hernandes, T.C Rogers, NS, B. Wang - in preparation)

1+ I+ g
WH(P,q, Pg) = / dg/ (g, 2/8,2/CQ) fiyp(€)dry;(C)

v MgHN|2; |MZ;N|2} dIT™) — Subtractions

A 1
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Born/Virtual

v Generate all 2 — 2 and 2 — 3 squared
amplitudes
Real v’ Evaluate 2 — 2 virtual graphs

(Passarino-Veltman)

W v Integrate 3-body PS analytically
v~ Check cancellation of IR poles
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FO @ LO predictions (JAM18)
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FO @ NLO (JAM18)
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Understanding the large =

(J. Gonzalez-Hernandes, T.C Rogers, NS, B. Wang - in preparation)
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m Large corrections threshold
corrections are observed

m The z at the minimum can be
used as an indicator of where
such corrections are expected to
be large
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Understanding the large =
(J. Gonzalez-Hernandes, T.C Rogers, NS, B. Wang - in preparation)

COMPASS kinematics
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m The blue region might receive large threshold corrections

m This can potential explain why the O(a%) fail to describe the data at
large x
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Summary and outlook

SIDIS large g7 has a potential impact on collinear PDFs/FFs

m O(a?) corrections are crucial to describe the data

New global analysis of collinear PDFs/FFs that includes large
gt SIDIS is required (in progress @ JAM)

m The threshold region might require resummation techniques
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