NNLO helicity PDFs,

phenomenology of double parton scattering

Werner Vogelsang
Univ. of Tubingen

Regensburg, 07/30/2024

EBERHARD KARLS

UNIVERSITAT
TUBINGEN

%\. T



Outline:

. Helicity PDFs at NNLO ™

* %
 Phenomenology of double parton scattering

* with Ignacio Borsa, D. de Florian, R. Sassot, M. Stratmann 2407.11635

** with Alexander Fiirlinger, Oliver Schiile  (utterly in progress...)



Helicity PDFs at NNLO: framework
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NNLO helicity PDFs:

e DIS-only analysis Taghavi-Shahri et al., 2016

e DIS and (approximate) SIDIS MAP: Bertone, Chiefa, Nocera 2024

e Fully global analysis with approximate NNLO for SIDIS and pp
BDSSV: Borsa, de Florian, Sassot,Stratmann, WV 2407.11635
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Approximate NNLO corrections for pp = jet+X at RHIC:

Kidonakis, Oderda, Sterman
de Florian, WV
Hinderer, Ringer, Sterman, WV, ....
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Global NNLO analysis: results
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e “bump” not present in threshold approximation for SIDIS

- breakdown of approximation?
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e in any case, lower-x SIDIS data involve FFs (and unpol. PDFs) outside
regimes where they have been determined (and where they work)

e we find:

NLO NNLO
DIS 304.72 308.74
all SIDIS 276.08 322.46
all pp 199.72 193.91

e introducing cut x>0.12 (and p% > 2 GeV):

- implemented
in our analysis

NLO NNLO to be conservative
DIS 302.76 294 .48
all SIDIS 126.62 124.42
all pp 196.93 189.90

e similar observation: FF fits and MAP analysis
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Phenomenology of double parton
scattering
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Probe of DPS in pp:

e should allow systematic distinction from single parton scattering

e should have copious signal - hadron/jet production

M. Strikman, WV 2010: consider pp =2 hh, X  (typically, n0r0)

* - potential downside: “full complexity of QCD". Higher orders?
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valence ® gluon
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n""g"""'{"""["; V's =200 GeV
1 — — _

Pri1 = 2.5 GeV

2.5GeV < pro < pr;




Consider now double parton scattering:




Consider now double parton scattering:

2->2 kinematics less constrained




Consider now double parton scattering:

2->2 kinematics less constrained

- X4 not as large, even if both pions
forward




Consider now double parton scattering:

2->2 kinematics less constrained

- X4 not as large, even if both pions
forward

-> could dominate over single-parton
scattering
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Toward NLO?

Diehl, Fabry, PIORI

NLO: J. Owens 2002
“single” NLO: Aversa et al.; Jager, Schafer, Stratmann, WV

e have developed new NLO code that treats scatterings as independent

A. Furlinger, O. Schule, WV
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- use proper DPDs

/ Diehl, Fabry, PIORI
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