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Jet productlon in polarlzed DIS at NNLO
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NLO+PS implementation for polarized DIS
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MOTIVATION - THE PROTON'S SPIN STRUCTURE

)l + N — | +)X Ao = Z JdZ Afa(z, /4]%) A&i(aS(IuR),luI%, /’tl%)
A
Helicity PDFs / Polarized Part?)r?ic Cross-Section
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N Ab= Lo - o1t
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2\ 2 Contribution of parton a to
Afo(up) = JO Afolx, pp) dx the proton’s spin

1 1
—=—AX+Ag+ &
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European Muon Collaboration (1989) -“Proton spin crisis”

Ac =o'l — ol Fvidence for positive contribution from Ag
Ac=(0""+0 ) (6" +0 ) De Florian, Sassot, Stratmann,Vogelsang (2014)
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MOTIVATION - THE PROTON'S SPIN STRUCTURE
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New constraints coming from the future
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STATUS - HIGHER ORDER CALCULATIONS FOR POLARIZED DIS

* NNLO structure functions g; (photon exchange)
van Neerven, Zjjlstra (1994)
*NLO Photoproduction single-jet (small-cone approximation)
Jager (2008)
*NLO Single-Jet production (small-cone approximation)
Hinderer, Schlegel, Vogelsang (201 7/)

*NLO Single-Jet production (polarized N-jetiness)
Boughezal, Petriello, Xing (2018)

*NINLO Single-|Jet production (polarized Catani-Seymour Dipoles+Projection to Born)
Photon- IB, de Florian, Pedron (2020)

*NNLO NC & CC structure functions gy, £4, &5
B, de Florian, Pedron (2022)

* NNLO Single-Jet production (polarized Catani-Seymour Dipoles+Projection to Born)
NC and CC- IB, de Florian, Pedron (2023)
* (approx. N3LO) Semi-Inclusive DIS
Abele, de Florian,Vogelsang (2022)

*N3LO structure function g, (photon exchange)
Blimlein, Marquard, Schneider, Schonwald (2022)
[See |. BlUimlein talk for HF corrections]
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* NNLO structure functions g; (photon exchange)
van Neerven, Zjjlstra (1994)
*NLO Photoproduction single-jet (small-cone approximation)
Jager (2008)
*NLO Single-Jet production (small-cone approximation)
Hinderer, Schlegel, Vogelsang (201 7/)

*NLO Single-Jet production (polarized N-jetiness)
Boughezal, Petriello, Xing (2018)

*NINLO Single-|Jet production (polarized Catani-Seymour Dipoles+Projection to Born)
Photon- IB, de Florian, Pedron (2020)

*NNLO NC & CC structure functions gy, £4, &5
B, de Florian, Pedron (2022)

* NNLO Single-Jet production (polarized Catani-Seymour Dipoles+Projection to Born)
NC and CC- IB, de Florian, Pedron (2023)
* (approx. N3LO) Semi-Inclusive DIS
Abele, de Florian,Vogelsang (2022)

*N3LO structure function g, (photon exchange)
Blimlein, Marquard, Schneider, Schonwald (2022)

*NNLO Semi-Inclusive DIS [See |. Blimlein talk for HF corrections]
Bonino, Gehrmann, Lochner, Schonwald, Stagnitto  (2024)
6 Goyal, Moch, Pathak, Rana, Ravindran (2024)



HIGHER ORDER CORRECTIONS FOR JET
OBSERVABLES IN POLARIZED DIS

Jet productlon in polarlzed DIS at NNLO
collaboration with D. de Florian and I. Pedro



IMPLEMENTATION - NLO: DIPOLE SUBRTACTION

Based on the construction of counter-terms do?, that satisfy:

. Exactly reproduce the divergent behavior of the real emission part
. SImple enough to be integrated analytically over the divergent part of the phase space
o0 = / (daR)ezo — (dUA)e=o —|—/ /dO’A +doV
m—+1 L | m LJ1 1 e=0
Polarized Dipole subtraction IB, de Florian, Pedron. Phys.Rev.Lett. 125 (2020)
Based on the polarized dipole factorization formula IB, de Florian, Pedron. Phys.Rev.D 103 (2021)
dA&NLO — dA&BOI‘n ® dAVdi 1
pole
(m+1) (m) '
Universal dipole factor ; Interpolates between
collinear AP splittings and soft eikonal factor M

dA = Z dAG°" ® dAVjirole — General NLO subtraction scheme for (initially) polarized processes
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IMPLEMENTATION - NNLO: PROJECTION TO BORN (P2B)

Allows to obtained fully differential cross section for @ if the inclusive cross section for O at
that order and for O+jet at the previous order are known

> > > >

o Born kinematic can
W, {p } q be inferred from

P P non-QCD particles

p T p pp=xP
] _ pp=xP+gq
P

Cacciari, Dreyer, Karlberg, Salam, Zanderighi (2015) 7 lgnacio Borsa - Loops & Legs - April |8th 2024



IMPLEMENTATION - NNLO: PROJECTION TO BORN (P2B)

Allows to obtained fully differential cross section for @ if the inclusive cross section for O at
that order and for O+jet at the previous order are known

> > > >

o Born kinematic can
W, {p } q be inferred from

P P non-QCD particles

p + p pg=xP
) _ pp=xP+gq
P

Same welghts as the

—w; {Pr) +w; {pp} real emission process,
/ > g but binned with Born
kinematics
_ “Integrated” i} “Integrated”
pPp=xP
/
=xP +
pB q 9 lsnacio Borsa - Loops & Legs - April |8th 2024

Cacciari, Dreyer, Karlberg, Salam, Zanderighi (2015)



IMPLEMENTATION - NNLO: PROJECTION TO BORN (P2B)

Finite & Integrable in 4D Contribution to the inclusive cross section

Born kinematic can
be Inferred from
non-QCD particles
pp=XP
pp=xP+gq

Same weights as the
real emission process,
but binned with Born

kinematics

Cacciari, Dreyer, Karlberg, Salam, Zanderighi (2015) 10 lgnacio Borsa - Loops & Legs - April 18th 2024



IMPLEMENTATION - NNLO: PROJECTION TO BORN (P2B)

Finite & Integrable in 4D Contribution to the inclusive cross section
Wi D] 9 | | -
p p Born kinematic can
> + > be Inferred from
P W non-QCD particles
= Pp = xP
r pp=xP+q
—W, {pB} , TW; {pB} , Same weights as the
real emission process,
_ “Integrated” _ “Integrated” but binned with Born
kinematics
NLO _ LO LO NLO,incl
dgljet o GZjets GZjets P2B T daljet P2B
10 lsnacio Borsa - Loops & Legs - April | 8th 2024
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IMPLEMENTATION - NNLO: PROJECTION TO BORN (P2B)

Finite & Integrable in 4D Contribution to the inclusive cross section

NNLO _ NLO NLO NNLO,incl
dgljet o dGZjets dGZjets P2B T dgljet P2B

Can compute the NNLO cross section for |-jet, given that the NLO calculation for 2-jets and the
NNLO inclusive cross sections are available
N lsnacio Borsa - Loops & Legs - April | 8th 2024

Cacciari, Dreyer, Karlberg, Salam, Zanderighi (2015)



IMPLEMENTATION - NNLO: PROJECTION TO BORN (P2B)

Finite & Integrable in 4D Contribution to the inclusive cross section

NNLO _ NLO NLO NNLO,incl
dgljet o dGZjets dGZjets P2B ™ daljet P2B

Can compute the NNLO cross section for |-jet, given that the NLO calculation for 2-jets and the
NNLO inclusive cross sections are available
N lsnacio Borsa - Loops & Legs - April | 8th 2024

Cacciari, Dreyer, Karlberg, Salam, Zanderighi (2015)



IMPLEMENTATION - POLDIS CODE

NLO calculation for di-jet production in polarized DIS using polarized dipoles
NNLO cross section for single-jet production in pol DIS using P2B + dipoles
Implementation In (soon-to-be-public ...hopefully) in Fortran code POLDIS/POLDIZ

Based on DIS.

“NT — Fixed bug in the gluon channel

lenacio Borsa - Loops & Legs - April | 8th 2024



IMPLEMENTATION - POLDIS CODE

. NLO calculation for di-jet production in polarized DIS using polarized dipoles
. NNLO cross section for single-jet production in pol DIS using P2B + dipoles
. Implementation In (soon-to-be-public ...hopefully) in Fortran code POLDIS/POLDIZ

Based on DISENT — Fixed bug in the gluon channel

& ¥4 POLDIZ — iborsa@Ignacios-MBP — -zsh — 63x23

in_DISJP.. RES].. RES].. . POLDIS: Photon exchange

HAHRHH BB R

i | » Completely differential |-jet observables up to NNLO
* Completely differential 2-jet observables up to NLO

IB, de Florian, Pedron. Phys.Rev.Lett. |25 (2020)
# # IB, de Florian, Pedron. Phys.Rev.D 103 (2021)

BARHHHH BB R AR HHH BB R HHH BB R AR B HB BB R R BHBH BB R AR R H
## by I. Borsa, D.de Florian & I. Pedron (2020)##
RARHHHH AR RHHHH SRR AR HHHH AR AR HSH BB AR B IS H AR AR TS Y

Hit#
# #
# #
# #
# #
# #
# #
# #

This is POLDIS, a program for calculating jet quantities in
polarized deep inelastic scattering to
next-to-next-to-leading order in alpha_s

It is based on the original DISENT

written by Mike Seymour

S.Catani & M.H.Seymour, Nucl. Phys. B485 (1997) 291

Extensively modified to include polarization
by I.Borsa, D.de Florian & I.Pedron, March 2020
PhysRevLett.125.082001 (2020)
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IMPLEMENTATION - POLDIS CODE

. NLO calculation for di-jet production in polarized DIS using polarized dipoles
. NNLO cross section for single-jet production in pol DIS using P2B + dipoles
. Implementation In (soon-to-be-public ...hopefully) in Fortran code POLDIS/POLDIZ

Based on DISENT — Fixed bug in the gluon channel

& ¥4 POLDIZ — iborsa@Ignacios-MBP — -zsh — 63x23

in_DISJP.. RES].. RES].. . POLDIS: Photon exchange

HAHRHH BB R

i | » Completely differential |-jet observables up to NNLO
* Completely differential 2-jet observables up to NLO

IB, de Florian, Pedron. Phys.Rev.Lett. |25 (2020)
# # IB, de Florian, Pedron. Phys.Rev.D 103 (2021)

BARHHHH BB R AR HHH BB R HHH BB R AR B HB BB R R BHBH BB R AR R H
## by I. Borsa, D.de Florian & I. Pedron (2020)##
RARHHHH AR RHHHH SRR AR HHHH AR AR HSH BB AR B IS H AR AR TS Y

This is POLDIS, a program for calculating jet quantities in + FU” NeUtraI current
polarized deep inelastic scattering to
next-to-next-to-leading order in alpha_s + Charged current
It is based on the original DISENT

written by Mike Seymour

S.Catani & M.H.Seymour, Nucl. Phys. B485 (1997) 291

Hit#
# #
# #
# #
# #
# #
# #
# #

IB, de Florian, Pedron. Phys.Rev.D 105 (2022)
Extensively modified to include polarization

by I.Borsa, D.de Florian & I.Pedron, March 2020 |B, de Florian, Pedron. Phys.Rev.D 107 (2023)
PhysRevLett.125.082001 (2020)
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IMPLEMENTATION - INCLUSION OF EW CURRENTS

et 8 — APV_I_ UNPV
q
- Quark channel: Relations between polarized and

unpolarized contributions

vIZ|W : vIZIW ODD }/5 : APV < AANPV
: C\/EN 7/5 : AAPV ANPV
-V : op

- Fasy to see for real emission contributions (4
dimensional)
- Virtual contributions require additional finite
renormalization from HVBM

* Gluon channel: Contribution cancels if the charged of the
jet I1s not identified

Parrty-violating structure functions g, gs

HVBM scheme IB, de Florian, Pedron (2022)
't Hooft,Veltman (1972); Breitenlohner, Maison (1977) 13 lsnacio Borsa - Loops & Legs - April |8th 2024



PHENOMENOLOGY - NNLO SINGLE-JET PRODUCTION IN DIS

Neutral Current DIS

S POLDIS
> T T T T T T —
CGB 102 1 LO
3 .| NLO -
2 10tF NC ep—jet+e+X NNLO
S Vs = 140 GeV
<l 10Y y
%%.(2)8 B _ B
075 FL_-__ I K-factor NLO K-factor NNLO E =-__-1
105 D3 (4 2)/7 NNLO 1 1.02F | | | : .
: N Lool _ —————3 * Improved perturbative
100 L1 . . . . . . ) . . . L . . T | . . L
10? 103 1073 10—2 10~1 10Y COnvergeﬂCe
2 2 . .
- Q" [GeV] ! e Small contribution from Z-
S 4000 === 1 = a000f —— === .' boson exchange
e | ] —— i |
=
~
)
@)
=]

6x10° 10! 2 % 10! 1 0 1 > 3
pr |GeV] n

|B, de Florian, Pedron. Phys.Rev.D 107 (2023)
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2 % 10

|B, de Florian, Pedron. Phys.Rev.D 107 (2023)

15

DIS

Enhanced contributions at
high 0?2, x, and P compared
to the unpolarized case
(unsuppressed parity-violating
terms for Z exchange)
Enhancement is translated to
increased spin asymmetries

lsnacio Borsa - Loops & Legs - April | 8th 2024
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Neutral Current DIS
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DIS

* Enhanced contributions at
hish Q2, x, and p
compared to the
unpolarized case

(unsuppressed parity-
violating terms for Z
exchange)

* Enhancement Is translated
to Increased spin

asymmetries
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HIGHER ORDER CORRECTIONS FOR JET
OBSERVABLES IN POLARIZED DIS

Beyond fixed order calculations

NLO+PS for polarized DIS
(In collaboration with B. |ager)



Loops << Legs

)
0'|0"'{"
'

S
B A R X
L SRR R R A A

@® Meson
A Baryon

¥ Antibaryon
@ Heavy Flavour

Plot from Pythia manual arXiv:2203.11601 [hep-ph] 18 lgnacio Borsa - Loops & Legs - April 18th 2024




MONTE CARLO EVENT GENERATORS

I:See Florian Herren’s talk]

Hard scattering

o

19 lsnacio Borsa - Loops & Legs - April |8th 2024



MONTE CARLO EVENT GENERATORS

I:See Florian Herren’s talk]

Hard scattering

Leading Log accurate

. Parton shower

19 lsnacio Borsa - Loops & Legs - April | 8th 2024



MONTE CARLO EVENT GENERATORS

Hard scattering

I:See Florian Herren’s talk]

Leading Log accurate

o Hadronization

* Hadron decays
. EVV radiation

<
&
()
0000000000000

Parton shower

PYTHIA - Bengtsson, Sjostrand (1987)
HERWIG - Marchesini,VWebber (1988)
ARIADNE - Lonnblad (1992)

SHERPA - Gleisberg, Hohe, Krauss, Schlicke,
Schumann, Winter (2004)

19 lsnacio Borsa - Loops & Legs - April | 8th 2024



MONTE CARLO EVENT GENERATORS

I:See Florian Herren’s talk]

Hard scattering

Leading Log accurate

o Hadronization

* Hadron decays
. EVV radiation

PYTHIA - Bengtsson, Sjostrand (1987)
HERWIG - Marchesini,VWebber (1988)
ARIADNE - Lonnblad (1992)

SHERPA - Gleisberg, Hohe, Krauss, Schlicke,
Schumann, Winter (2004)

Parton shower

Polarized event generators (unpolarized parton shower)
PEPS| Mankiewicz, Schafer, Veltri (1992)
DJANGOH Charchula, Schuler, Spiesberger (1994)

19 lsnacio Borsa - Loops & Legs - April | 8th 2024



FIXED-ORDERVS SMC

NLO

Accurate distributions at high pr
Normalization accurate at NLO

VWrong distri

Description o

A

A

OUt|

ya

ons at small py

 the parton level

SMC (LO + Parton Shower)

Incorrect distributions at hig
Normalization accurate at

N Pr

O

» Correct Sudakov suppression at small pr
e Possible to simulate events at the hadron

level

Try to merge the two approaches, trying to keeps the desirable features of both
potential problems with double counting of real emission!

MC@NLO - Frixione,Webber (2001)
POWHEG - Nason(2004)
MiNNLOPs - Monni, Nason, Re,Wiesemann, Zanderighi (2020)

[See talk by Vasily Sotnikov]

20
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NLO + PARTON SHOWER - POWHEG SCHEME

a 1
dogic = B(®,) dD, {Ato | 2;P(Z) 7 A, dCID,,}

V(D,) +

do, . C(D,, D)

+ [R(®,, ®,) — C(D,, D,)] dcb,,}

2|
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NLO + PARTON SHOWER - POWHEG SCHEME

a 1
dogic = B(®,) dD, {Ato | 2;P(Z) 7 A, dCID,,}

d®.C(®,, D)

+ [R@,, @) - C(@,,®,)] dcbr}

dUPOWHEG — E((I)n) dq)n {A((Dn»PTmin) |

R(D,,

D)

2|

B(®,)

A(D,, pr) dCID,,}

lenacio Borsa - Loops & Legs - April | 8th 2024



NLO + PARTON SHOWER - POWHEG SCHEME

a 1
dogic = B(®,) dD, {Ato | 2]STP(2) 7 A, dCID,,}

doni o = dO,, {B(CDn) + | V(D,) + Jd@r C(D,,P,)| + [R(CDn, D) - C(D,, (Dr)] dCI),,}

POWHEG
SUDAKOV

B(®,)=B(®,)+ |V(®,)+ |dP,C(P,,D,)| +

)| lsnacio Borsa - Loops & Legs - April | 8th 2024



NLO + PARTON SHOWER - POWHEG SCHEME

a 1
dogic = B(®,) dD, {Ato | 2;P(Z) 7 A, dCID,,}

do, . C(D,, D)

+ [R(®,, ®,) — C(D,, D,)] dCD,,}

B(®,) = B(®,) +

Hardest emission generated according to

V(®,) + | d®,C(®,, ®,)| + | dD, |[R(®,, ®,) — C(®,, D,)| dO,

R(D,,

D)

B(®,)

A(D , dd
(P Pr) 4, POWHEG

SUDAKOV

the POWHEG Sudakov and B(®,)

* Subsequent (less hard)radiation generated using parton-shower programs (p veto)
NLO accuracy on integrated quantities
Leading log accurate

o
o

2|
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NLO + PARTON SHOWER - POWHEG SCHEME

_ R(D,, D)
dGPOWHEG — B((Dn) dq)n A((Dn’ mein) | B((I) ) A((Dn’ pT) dq)r

103 - | | | | | | | | | 1 106 | | | | | | | 3
; NLO =<1 | E_._ NLO =1
i LO —*— ] " LO —*— ]
E - Pythia8 dipole =—— - 10° b Pythia8 dipole =——1 _
i Pythia8 Vincia —— g Pythia8 Vincia ——
102 |- - SR 3
: : 10% i 3
< - e (18 GeV) p (275 GeV) = e + X - : —— :
[0 . [
G _ o PDF4LHC15_nlo_100_pdfas | 2 108 s 1
S ol MR=HF=Q _ o : o :
o il 7-point variation : 3 S T
g gt 25 GeV2<Q?<1000Gev2 | 8 10°F — ;
5 "~ 0.04 < ypjg<0.95 | E - ;
10! | € (18 GeV) p (275 GeV) = e" + X - — .
100 - PDFALHC15_nlo_100_pdfas i =
- - 7-point variation =
[ - 25 GeV? < Q? < 1000 GeV?, 0.04 < yp;s<0.95 *
1071 | 1071 % | } | % | =
-k
al 1.1 | -
<
1.05 \
O ~ o Q
S NS S _
p \\ p N
S g ek 2 \
I %ﬁ 9 NN
E \ 5 6-_-“ 09 3k
\ %—
0.95 ;\ . ——
¥ 1
o 0.8 | .1
09 | | | | | | | | | | | | | | | | ==
100 200 300 400 500 600 700 800 900 1000 O 01 02 03 04 05 06 07 08
Q2 [GeV?] Xg

Unpolarized DIS (NC and CC) in POWHEG
Banfi, Ferraro Ravasio, Jager, Karlberg, Reichenbach, Zanderighi (2023)
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NLO + PARTON SHOWER - POLARIZED POWHEG SCHEME

R ol AR((D ol
dGPOWHEG — [AB(q)ngdq)n AP ((I)n’ mein) | AB((D ) @p ((I)n’ p]]dq)

AR(®,, ’)]

Modifications to handle polarized DIS

. Polarized Matrix elements & PDFs
. NLO Subtraction scheme — implementation of polarized FKS subtraction

Frixione, Kunszt, Signer(1996)
de Florian, Frixione, Signer,Vogelsang (1999)
. Modifications to handle negative welights

° Polarized-shower

IB, Jager arXiv 2404.07702 23 lgnacio Borsa - Loops & Legs - April |8th 2024


https://arxiv.org/abs/2404.07702

PHENOMENOLOGY

o 777} POWHEGNLO - 107 e T ':
— — POWHEG LHE | L —
= e A S
O m - -
S 2z 10|
=, 107! TR : 5 : i
[} - S '
3 —_— <
E — — .:ut.'t't'i = 100 F ; _ _ =
3 NC e p—e +X e ; NC e p—e +X : ;
= 49 GeV? < Q% < 1000 GeV? O 49 GeV? < Q? < 1000 GeV? POWHEG NLO
0.04 <y < 0.95 0.04 <y < 0.95 1
. POWHEG LHE 1
10 . 10—1
1.2} . 1.2} |
o 1.1 : o 1.1 —
= g 7
8 10 zr?ﬁﬁﬁ?}%ééﬁé%éﬁéém. 74 8 10 y 4 7//’/;}: = o - T TG NIIHA ‘. DOV OOV === == IV ,/////
= s 7 7,
= o~ i
= 0.9} | ~ 0.9 i
0.8t . 0.8t |
200 100 600 300 1000 102 101 109
Q? [GeV? B
o Small corrections from the PS to more inclusive observables
. Slight improvement in the agreement with NNLO results

IB, Jager arXiv 2404.07702
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https://arxiv.org/abs/2404.07702

PHENOMENOLOGY
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. Small corrections from the PS to more inclusive observables
. Slight improvement in the agreement with NINLO results
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PHENOMENOLOGY
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Sizable corrections in the kinematical suppressed regions
Slight improvement in the agreement with NNLO results
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SUMMARY

Higher order corrections instrumental for a precise description of polarized jet observables,
and will play a central role in the improvement of our picture of the proton’s spin.

NNLO calculation for jet production in Polarized DIS - full NC & CC
Numerical implementation in code POLDIS
(also allows NLO calculation for di-jet production in pol DIS).
For EIC kinematics, Increased perturbative stability i1s observed, but corrections are still sizable.
Significant corrections in double spin asymmetries.

NLO+PS implementation of polarized DIS in POWHEG
Fxtended POVWHEG scheme to account for the helicities of the inrtial-state particles.
Sizable PS effects in selected regions of phase space for EIC kinematics.
Important step towards the development of polarized parton-shower generators for EIC, with
polarization included in all stages of simulation.
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NNLO SINGL

- PRODUCTION IN DIS

| 11
-

-|C kinematics: E,=275GeV E,=18GeV

[ aboratory Frame (Needed for the P2B mapping)

Kinematical cuts: 0.04 < y < 0.95, 5 GeV < pk < 36 GeV,
25 GeV* < Q% < 1000 GeV*~ k| < 3,
NLO PDFS:
DSSV 14 MC (polarized case)/PDFALHCIS (unpolarized case)
Central Scale: pi = pp = Q° = po

kr jet algorithm (R=0.8)

Seven-Point independent variation to estimate theoretical uncertainty
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IMPLEMENTATION - PROJECTION TO BORN (P2B)

Inclusive cross section

qgy* — g 2loops

qgy* — gg 1loop

gy* — gg 1loop
qr* — 988
qr* — qqq

Single-Jet

qgy* — g 2loops

qgy* = gg 1loop

gy* — gg 1loop
qr* — 988
qr* — qqq

gY* = 448 wnio &Y — 4948

Di-jet

3
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NNLO SINGLE-|JET PRODUCTION IN DIS

Unpolarized distributions

POLDIS
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NNLO SINGLE

JET PRO

Polarized distributions

DUCTION IN

POLDIS 50 F — LO
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Stronger scale dependence because
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channels
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NNLO SINGLE-

S0F POLDIS
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NNLO SINGLE-

- PRO

Double spin asymmetries

DUCTION IN

DIS
A

— A =—

...... LO
10-1L ¥== NLO 0.03F POLDIS o % /
= NNLO P o
j .......................... j 0.02F """"" |
< < A P
............... g ‘/'/ T
001l T T A
102} .
oo ep—jet+e+ X .
EF A Vs =140 GeV
— ' 0.00
§ 1.25 :9* 1.25F ; )
E 1.00 } E IRI]. o ST o T — /7/_—
% 0.75] . . 2 0,751 e ==
10 20 —1 0 1 2 3 ¢
pr [GeV] n*
oroii--——/77,.-—10 "-7>7>7/>"————"——>F/ ' |F———
U LO 0.04F 7770 gnio |
0.08 F . ___1 NLO Lo
—J ~NNo 0.03r
c.oer
R I I 0.02
<omat I <
0.0 ey 0.01f
0.02F | ep—jet+e+ X 0.00k
. _,——Tl;——n—
mm‘nnnlm Vs=140Gev | [T Tl
00 pm4m™——— ™ ™ @ —— — ¥ — —0.00p
:E 0.0 35 0.00F T/ fF————— ‘_\g\;
N _01 T e 4 ~-02¢ /=
S S
< o . <t |
10 20 —1 0 1 2 3
pr [GeV] n*

IB, de Florian, Pedron. Phys.Rev.Lett. 125 (2020)
IB, de Florian, Pedron. Phys.Rev.D 103 (2021)

O

O

Cancellations in the polarized cross
section lead to small asymmetries

O~ 2%

Different behavior between polarized
and unpolarized leads to significant
corrections In the asymmetries, even

at NNLO
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PHENOMENOLOGY - NNLO SINGLE-JET PRODUCTION IN DIS
Charged Current DIS

. POLDIS
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Ratio to NLO

NLO + PARTON SHOWER - POWHEG
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Ratio to NLO
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NLO + PARTON SHOWER - POWHEG

dAog/dpr [pb/GeV]
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