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Quarkonia in a hadronic medium
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Quarkonium State

* Quarkonia states have long served as probes of the hadronic
medium formed in nuclear collisions

* Comparison of different states allows

* Study of various states in small systems can place limits on the
temperature of medium—sensitive to QGP formation
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The LHCb detector

JINST 3 (2008) S08005

Int. J. Mod. Phys. A 30, 1530022 (2015)

RICH detectors
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Muon system
ification g(u—>

K/m/p separation

Vertex Detector
reconstruct vertices Dipole Magnet
decay time resolution: 45 fs bending power: 4 Tm
IP resolution: 20 um

Tracking system: TT andiOT >
momentum resolution §
Acceptance: Ap/p = 0.5%—1.0%

10 mrad <60 < 300 mrad (5 GeV/c - 100 GeV/c)

~97 %

T misDemm~13%

Calorimeters (ECAL, HCAL)
energy measurement
e/y identification

2 <y<5 AE/E = 1 % ©10 %/VE (GeV)
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J/¥ in pPb collisions ﬁljcb
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* J/y in pPb at LHCb is generally well described by nPDF calculations
* No strong final-state suppression observed for J /Y
* Potential color screening and/or breakup do not have large effect
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LHCb-PAPER-2023-024 in preparation

W(2S) in pPb collisions ' %
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P(2S) is a different story: double ratio shows suppression beyond J /Y
* Room for significant final-state effects
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W(2S) in pPb collisions ' %

LHCb-PAPER-2023-024 in
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e YP(2S) is a different story: double ratio shows suppression beyond J /9
* Room for significant final-state effects
* Prompt component consistent with comover dissociation

* No effect seen in nonprompt — suppression due to activity at primary vertex
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New results: y. — J /¥y %
104 arXi‘v:2311.0156‘2, submitted‘to PRL ] p~ 200 MeV .

. T T :\ 250 T
2l 1.8} o data - 2"““0 o data w/ CBG subtracted
= it 0 mmm signal+correlated BG
= 16} ==BC 1 = 200 LHCDb S Iated RO
E L LHCDH ﬁ E correlated BG
< S = E s 7
S Joutu e 2w xe = /Yy Vo =S
§ 1.2 u u [ [£=208%05 nb! £ [£=208+05nb"!
| < 0
‘ 1 o < 20GeV/e
1 T | 1 < pr.asw < 20GeV/e 100 <Py <20GV/e
[ ‘ —50 <y*< —2.5
0.8 7] —5.0 <y* < —2.5 501
0.6 ’ .
04 ;Z . OF ﬂ)
0.2 _50 1 % +
2000 2950 3000 3050 3100 3150 3200 3250 3300 100 200 300 400 500 600 700 800 900
M+~ [MeV/c?] Mty — Myt - [MeV/?]
I _ Oxe=dfpy Nye—dpy
* pPb data at TeV Nt/ N, e
J/ Jhb Sxe/Ip

* J/y reconstructed through dimuon decays
* Add EMCal photon to J /4 to construct sum of y.1 + X2
e Subtract dimuon mass to remove contribution from dimuon resolution
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Fraction of J /3 from y,. decays %

arXiv:2311.01562, submitted to PRL
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the y(2S) contribution to prompt J/iy
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No significant final-state suppression observed for y . in pPb
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Survey of quarkonia suppression HCD

arXiv:2311.01562, submitted to PRL
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Binding energy [GeV | ¢ Potential effect on Y(35)
* Significantly larger than .
Energy available in pPb collisions does not *  Lower velocity in medium

affect charmonia with E;, > 200 MeV
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Summary %

e LHCb is uniquely well suited for measurements of a wide range of charmonia states.
* Also exotic multiquark states! Seminar this afternoon!

Y(1S) 1100 MeV

* The fraction of ] /Y from y. decays is basically unchanged from pp to pPb

* Any medium formed in the small pPb collision system has little effect on y,
J/W 640 MeV

Y25 530 MeV
* This places new limits on the available energy for QGP formation in the small pPb =

system Xb(2P) 300 MeV

X Y(35)180-220 MeV
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PY(2S) 50 MeV
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Backup
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1.HCD
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