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LHCDb at SQM 2026
Talks

“A polarization measurements at LHCb,” Daniel Brandenburg, Tues. 8:45
“First results from light-ion collisions at LHCb,” JiaZhao Lin, Tues. 10:55
“Femtoscopy studies at LHCb,” Jackson Pybus, Tues. 11:35

“Flow measurements at LHCb,” Cesar Luiz Da Silva, Tues. 15:35

“Open heavy flavor and strangeness production in nuclear collisions at the LHCb experiment,”
Oleksandr Kot, Wed. 8:45

“Charm and quarkonium production in collider and fixed-target mode at LHCDb,” Carolina Arata,
Wed. 9:45

Posters

“Studies of ¢ meson production at LHCb,” JiaZhao Lin

“Bulk physics in small systems at LHCb,” Matt Durham

“Strangeness production at LHCb,” Julie Berkey

“New results in Ultra-Peripheral Collisions at LHCb,” Nicolas Schmidt
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https://indico.global/event/13943/contributions/142129/
https://indico.global/event/13943/contributions/142128/
https://indico.global/event/13943/contributions/142130/
https://indico.global/event/13943/contributions/142131/
https://indico.global/event/13943/contributions/142127/
https://indico.global/event/13943/contributions/142127/
https://indico.global/event/13943/contributions/142132/
https://indico.global/event/13943/contributions/142132/
https://indico.global/event/13943/contributions/142133/
https://indico.global/event/13943/contributions/142136/
https://indico.global/event/13943/contributions/142134/
https://indico.global/event/13943/contributions/142135/

The LHCD detector (int. J. Mod. Phys. A 30, 1530022 (2015))
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tracking, calorimetry, RICH, muon systems

Can reconstruct and identify: ~, e*, u*, 7%, K*, p, d, 3He
SMOG gas injection system allows LHCb to study fixed-target pA and PbA collisions.
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https://arxiv.org/abs/1412.6352

LHCDb provides unique opportunities to study hadron collisions

m Rapidity: LHCD covers forward/backward rapidity in collider mode and central
rapidity in fixed-target mode.

m Energy: LHCb studies collisions at 5-13.6 TeV in collider mode and 68-110 GeV in
fixed-target mode.

m Collision system: In addition to pp, pPb, PbPb, OO, and NeNe, LHCb has
collected pH, pD, pHe, pNe, pAr, PbNe, PbAr, OH, and NeNe fixed-target collisions.

m Flavor: LHCb’s vertexing, PID, and flexible trigger are ideal for studying processes
involving heavy-flavor hadrons and other rare probes.

LHCD offers multiple independent ways to vary the initial state configuration,
medium properties, and hadronization environment.
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Small systems



Small systems: flow

LHCb Pb+p |55 =5TeV
1.0< P, < 2.0 GeV/c
Event class 0-3%

PLB762 (2016) 473-483

C. Da Silva, Tues. 15:35

m What is the origin of the long-range
near-side ridge? QGP formation?
Initial-state effects?

m Measuring both rapidity and
multiplicity dependence of collectivity
can help disentangle final- and
initial-state effects.
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https://indico.global/event/13943/contributions/142131/
https://arxiv.org/abs/1512.00439

Small systems:

C. Da Silva, Tues. 15:35
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https://indico.global/event/13943/contributions/142131/
https://arxiv.org/abs/2505.09273

Small systems: flow C. Da Silva, Tues. 15:35

3

10
Losif T j T3 £ T oliotty s < < i
=] LHCb pPb {5y = 8.16 TeV g 60F Low multiplicity S<N, <13 4
_Z OSF High multiplicity (4N ,/dn) =345 ] & Wy -V JHEP 10 (2025) 124
= 0.49F P 15-175 GeVie E = ssF . on E ~0.175F T T T T
= —Fit eData (9 T [ LHCb 1
S5 = : + w2}, Pbp ]
© «0.150F pPb vsnw = 8.16 TeV 2 3
g F 0.8 < pi¢ < 5.0 GeVie o VP2 pPb
& 0.025F (o e sogevie T U lZhP
S0ES ; e <pPr : w2}, pPb ]
. . . Dvaurnt . . 0.100} An>1.8 E
0 2 20 0 2 A0 1
0075} B =
" L a0 i n* = 1
‘50'54' LHCb Pbp 5,7 = 8.16 TeV E zz: Low multiplicity 5 < N, < 15 3 0.050 b ﬁ_-ﬁﬁ' E
5063F High muldplicty (4N 1) =47 S sh Va -V 3 0.025 P = -]
< 0.62F p‘g: 1.5-1.75 GeV/e < E Vau 4n 3 C ]
z s 22 —Fit eData [ ]
Sl 3 0.000b———rtrr—r L
St TP, S & 20 30 40 50
Sob . N
(dNen/dm)
46
HE N, Probes collectivity vs. multiplicity for very
2E Tl ol L 1

: 20 0 ? Ao different initial state configurations.
JHEP 10 (2025) 124

6 /20


https://indico.global/event/13943/contributions/142131/
https://arxiv.org/abs/2505.09273
https://arxiv.org/abs/2505.09273

Small systems: Bose-Einstein correlations J. Pybus, Tues. 11:35

JHEP 08 (2025) 174
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https://indico.global/event/13943/contributions/142130/
https://arxiv.org/abs/2506.03072

Small systems: charmonium suppression C. Arata, Wed. 9:45
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https://indico.global/event/13943/contributions/142132/
https://arxiv.org/abs/2312.15201

Small systems: charmonium suppression

C. Arata, Wed. 9:45

JHEP 07 (2025) 235

JHEP 11 (2025) 169
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See stronger suppression in the Pb-going direction, similar to PbPb collisions. This is
inconsistent with suppression originating entirely from comovers!
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https://indico.global/event/13943/contributions/142132/
https://arxiv.org/abs/2506.08624
https://arxiv.org/abs/2411.05669

Hyperon polarization



Transverse A polarization
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D. Brandenburg, Tues. 8:45
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LHCb pPb and pNe A polarization data probe the spin effects in hadronization over a

wide range of xg, constrain transverse-momentum dependent PDFs and FFs.
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https://indico.global/event/13943/contributions/142129/
https://arxiv.org/abs/2405.11324

Transverse A polarization D. Brandenburg, Tues. 8:45
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LHCb pPb and pNe A polarization data probe the spin effects in hadronization over a
wide range of xg, constrain transverse-momentum dependent PDFs and FFs.
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https://indico.global/event/13943/contributions/142129/
https://arxiv.org/abs/2508.02009

Transverse A, polarization D. Brandenburg, Tues. 8:45

LHCb-PAPER-2025-060 (NEW!)
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Extends TMD PDF /FF studies to the charm sector and serves as a first step towards
measuring charm baryon EDMs.
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https://indico.global/event/13943/contributions/142129/
https://arxiv.org/abs/2602.17184

The LHCb upgrade



The upgraded LHCb detector (JINsT 19 (2024) P05065)
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Brand new tracking system and front-end electronics. Read out entire detector at 40 MHz
and process every event in software.
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https://arxiv.org/abs/2305.10515

The SMOG2 system (Phys. Rev. Accel. Beams 27, 111001)
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Concurrent collider and fixed-target data collection is enabled by a dedicated gas cell and
real-time reconstruction of all events.
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https://arxiv.org/abs/2407.14200
https://lbfence.cern.ch/alcm/public/figure/details/200

LHCb in 2025
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First results from Run 3



SMOG?2: flow in PbNe and PbAr C. Da Silva, Tues. 15:35

LHCb-CONF-2025-001
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We can use the structure of Ne to establish a clear link between the
initial geometry of the QGP and hydrodynamic flow?
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https://indico.global/event/13943/contributions/142131/
https://cds.cern.ch/record/2942834

SMOG2: flow in PbNe and PbAr
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We can use the structure of Ne to establish a clear link between the
initial geometry of the QGP and hydrodynamic flow?
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https://indico.global/event/13943/contributions/142131/
https://cds.cern.ch/record/2942834

Light-ion collisions at the LHC J. Lin, Tues. 10:55

CERNCOURIER

STRONG INTERACTIONS | NEWS

First oxygen and neon collisions at the LHC

7 November 2025

LHCb collected ~ 10x more luminosity than expected during the
2025 light ion runs.
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https://indico.global/event/13943/contributions/142128/

Charm production in light-ion collisions J. Lin, Tues. 10:55

LHCb-PAPER-2026-008 (NEW!)
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https://indico.global/event/13943/contributions/142128/

Charm production in light-ion collisions J. Lin, Tues. 10:55
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https://indico.global/event/13943/contributions/142128/
https://arxiv.org/abs/2204.00634

Final thoughts

m LHCDb has unique capabilities to address some of the most pressing
questions in heavy-ion physics.

m In Run 3, LHCb has collected large datasets from a wide variety of
collision systems in both fixed-target and collider modes.

m We are just starting to tap LHCDb’s potential!

Thank youl!
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