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~~ThelLHCldetector

Calorimeters
energy measurement
: : RICH detectors e/ identification
A LHCHs the only dedicated K/ separation AE/E =1% @10 % /VE (GeV)
K—K) ~ 95 %, —_—
detector (at LHC) fully TSN N

instrumented in forward
: Vertex Detector
reg 10N reconstruct vertices
decay time resolution: 45 fs

A Unique kinematic coverage Impact Parameter

resolution: 20 um
1

H f Foop

A A high precision device, b
down to very lowp,
excellent particle ID,
precise vertex and track

_ Dipole Magnet . Muon system
reconstruction. bending power: 4 Tm Tracking system  identification
v momentum resolution s(p.—>p) ~97 %,
[ JINST 3 (2008) S08005 ] Ap/p =0.5%-1.0% mis-ID e(r—p) ~ 1-3 %
[ IIMPA 30 (2015) 1530022 ] (5GeV/c-100 GeV/c)
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“structures at. HCb

A Z boson production dtHChallows to probe the
non-perturbative initialstate effects in kinematic
window

A Bjorkenxinpm @ p T andp Tt
Awithdoxaxpm A6
A EW Z boson with leptonic decay: once created, do

not participate in hadronic interactions, preserves
the initial-state information.

w P,

A Two recent results:

A Z +cjetsproduction ErL 128 (2022) os2)pprobe intrinsic
(valencelike) charm contents in protons

A Z inpPbcollisions(arxiv:2205.10213 [neex]): Probe cold
nuclear matter effects in initial states
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Phys. Rev. D 93 (2016) 074008

Z boson as probe to nuclear/nucleon

Eur. Phys. J. C (2017) 77 :163
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~ Probe Intrinsic charm rinsicharm:
Non-perturbative

valencequarklike

Alntrinsiccharm vs. extrinsicharm. long time scale

A+ cjets production:

ity

Extrinsiccharm:
Perturbative
short time scale

Leadingorder Feynman diagrams fod® & @

' Q=2GeV -

AValencelike intrinsic charm contents in proton .|

xc(x)

PDFs can enhancget production especially
at highBjorkenx
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= Probe Intrinsic charm

AFirst study ofo+ cjets in the forward
region, with optimized ¢agging.

by

PRL 128 (2022) 08200

AMeasure ratio: § o1 Cel?ﬁflai Region = Fo Evliafulf”igf? S
L b GEADMGy AIBIAGO SO rtiuay  BUGCL S
A Percentlevel intrinsiecharm contribution & ’ 15 _
would significantly enhance the ratioat & O 3 E
high ¢{c). 006 E
A Models allowing intrinsicharm are 004 B8 10 aliowea E
largely unconstrained at higk(c)). 0.02F  — LFQCD (x)ic=1%
A Jetrelated systematic uncertainties can 0y R T T
largely cancel in the ratio. y(Z)
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=7 4 q.ets PRL 128 (2022) 08200

A LHCb Run2 (20%52018) pp collisions at 1BV
about@ Z£A , using®® * * events:

N 06 & WEAOO
0 : AIEIAO® OAC
A Gjet is tagged using method based on displaced
vertex (DV, or secondary vertex)

Fiducial region/event selection

Z bosons pr(p) > 20 GeV, 2.0 < n(u) < 4.5,

60 < m(utu~) <120 GeV
Jets 20 < pr(j) < 100 GeV, 2.2 < 5(j) < 4.2
Charm jets pr(chadron) > 5 GeV, AR(j, ¢ hadron) < 0.5
Events AR(u, j) > 0.5

Systematic uncertainties

A Leading systematic uncertainty duedoagging calibration

LHCBDR2021-006

A Other systematic uncertainties almost cancelled in the ratio.

jet
Source Relative uncertainty
. c tagging 690—7%
eCOn 2 -
S erdisplece DV-fit templates 3%—4%
vertex) Jet reconstruction 1%
PV Jet py scale and resolution 1%
Total 8%
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PRL 128 (2022) 08200

=7 + gets

0.1

A Clear enhancement in highestbin.

A Inconsistent with NdntrinsicCharm theory at >Q. 0.08

A More consistent with intrinsicharmallowed
predictions, such as the BHPS model based on I%ﬁ]tO 06
front QCD.

A High rapidity results should strongly constrain théN 0.04
large-e charm PDF. ©

A Current results are statistically limited, Run3 dataset () 02
will allow for finer binning.
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Probe nuclear modification with Z boso

A Z bosons are unmodified by the hot and dense
medium created in heavy ion collisions,

Eur. Phys. J. C (2017) 77 :16

A Their leptonic decays pass through the medium Forward hackward
without being affected by the strong interaction. ackwar
AGO2yaSNISRE GKS AYAUAFE O2yRA 2 F O2fttAaA
A 1deal probe of cold nuclear matter effects at PSP Otk Caliin St g
Bjorkenxinpm w pmandpm ® p, ) TS cvs I HERA
Wlth 6 X p T[I A 6 10° XY ALICE Muon
A A calibration channel for probing the nuclear 510
modification using other processes such as heavy =
quark production. 0
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