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Motivation

Talk given at the 33rd International Workshop on Deep Inelastic
Scattering and Related Subjects (DIS2026) by Krzysztof
Piotrzkowski
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Motivation

Talk given at the 33rd International Workshop on
Deep Inelastic Scattering and Related Subjects
(DIS2026) by Krzysztof Piotrzkowski

Research power of LHµC:
CM energy

√
s = 3.3 ÷ 7.5TeV

access to (really) small-x
many studying areas: top, electroweak
physics, Higgs physics, BSM
relatively low costs
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Dijet production at LHµC

We consider the following process:

µ+ h→ j1 j2 µ+X

The hadron moves with positive rapidity, while
anti-muon with negative.

Kinematic:
1 GeV2< Q2< 100 GeV2

0.001 < ν < 0.9
∆RBerit(j1, j2) > 1
-4 < y1, y2 < 4 / -4 < y1, y2 < 0
5 Gev < pBerit

T1 , pBerit
T2

The hadron (proton or lead) energy per
nucleonEh = 2.76 / 7 TeV
The muon energy Eµ = 1 TeV
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Why dijets in small-x region are interesting?

A. van Hameren, P. Kotko, K. Kutak, S. Sapeta, E. Żarów, Eur.Phys.J.C 81 (2021) 8, 741
A. van Hameren, H. Kakkad, P. Kotko, K. Kutak, S. Sapeta, Eur.Phys.J.C 83 (2023) 10, 947

We can examine:
non trivial azimuthal distributions
sensitivity to gluon number density –
Weizsäcker-Williams (WW) TMD gluon
distribution F. Dominguez, C. Marquet, B.-W.
Xiao, F. Yuan, Phys.Rev.D 83 (2011) 105005

gluon saturation efects – imbalance
between the jet transverse momenta is of
the order of the saturation scale
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Framework

P. Kotko, K. Kutak, S. Sapeta, A.M. Stasto, M. Strikman, Eur.Phys.J.C 77 (2017) 5, 353
We work in the factorization framework with Weizsäcker-Williams TMD gluon distribution for
the process: γh → 2 jet + X
dσγh→2jet+X = ∑

q,q̄
∫ dxg

xg

∫
d2kT xgG1(xg , kT )dσγg∗→qq̄(xg , kT )

where
xgG1(xg , kT ) - WW TMD
xg = p+

g
P+

h

Bjorken variable xBj = Q2

2Ph·q ,
with Q2 = −q2,and q = pµ − p′

µ
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Tools

KaTie - event generator A. van Hameren, Comput.Phys.Commun. 224 (2018) 371-380
tree-level off-shell matrix elements
arbitrary Standard Model processes
it uses the RANLUX generator F. James, Comput.Phys.Commun. 79 (1994) 111-114,
Comput.Phys.Commun. 97 (1996) 357 (erratum)

ITMD-KS-2d-p/Pb set from TMDlib - the Weizsäcker–Williams (WW) TMD gluon
distribution. A. van Hameren, H. Kakkad, P. Kotko, K. Kutak, S. Sapeta, Eur.Phys.J.C 83 (2023) 10,
947
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xg and xBj ranges

10-2

10-1

100

101

102

10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1

lead - xg

lead - xBj

proton - xg

proton - xBj

dσ
/d

x 
[n

b]

x

µ+ g → µ+ j1 j2 

√s = 5.3 TeV 

-4 < y1
lab, y2

lab < 0 

pT1
Breit, pT2

Breit > 5 GeV 

Q2 > 1 GeV2

10-2

10-1

100

101

102

10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1

lead - xg

lead - xBj

proton - xg

proton - xBj

dσ
/d

x 
[n

b]

x

µ+ g → µ+ j1 j2 

√s = 5.3 TeV 

-4 < y1
lab, y2

lab < 4 

pT1
Breit, pT2

Breit > 5 GeV 

Q2 > 1 GeV2

10-2

10-1

100

101

102

10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1

lead - xg

lead - xBj

proton - xg

proton - xBj

dσ
/d

x 
[n

b]

x

µ+ g → µ+ j1 j2; √s = 3.3 TeV 

-4 < y1
lab, y2

lab < 0 

pT1
Breit, pT2

Breit > 5 GeV 

Q2 > 1 GeV2

10-2

10-1

100

101

102

10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1

lead - xg

lead - xBj

proton - xg

proton - xBj

dσ
/d

x 
[n

b]

x

µ+ g → µ+ j1 j2 

√s = 3.3 TeV 

-4 < y1
lab, y2

lab < 4 

pT1
Breit, pT2

Breit > 5 GeV 

Q2 > 1 GeV2

The ranges
for xBj and
xgare
different
xBj up to
10−7, xg up
to 10−4
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The correlation between xg and xBj
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Nuclear modification ratio R(∆ϕ)
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We observe the
suppression for
back-to-back jets
up to 20÷30 %
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Nuclear modification ratio R(pT )
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We observe the
suppression for
low pT of jets up
to 20÷25 %
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Nuclear modification ratio R(y)
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suppression for
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Summary

Conclusions:
Small-x: up to 10−4for xg and up to 10−7for xBj

Application of the saturation framework requires hemispherical rapidity cuts
We observe the nuclear suppression for forward, low pT and back-to-back (in azimutal
angle) jets up to 20÷30 %

Future plans:
Complete energy sets (Eµ =0.5 / 2 TeV )
Trijet production at LHµC
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Thank you for listening!
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Back-up
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Azimutal distrubutions
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Azimutal distrubutions
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Rapidity distributions
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xg and xBj distributions for proton
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xg and xBj distributions for lead
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