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[PRL 127 (2021) 102002]
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* Deviation from flat centrality dependence
: 2.20 at 70-90%

* Qualitatively described by HG-PY THIA

* Initial geometry + event selection biases

* Suggestion to replace Glauber model with
# of Z boson counting
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http://dx.doi.org/10.1103/PhysRevLett.127.102002

cMS Expen t at the LHC, CERN
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[CMS-PAS-HIN-21-012]
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Reduction of non-$low efSects

$ IP-Glasma+MUSIC+UrQMD

CMS Preliminary : Sign change predicted by CGC
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e No sign change with large 7 gap : Deviations from CGC predictions
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Charge balance function : low-pr &

1905

[CMS-PAS-HIN-21-017] Event 1 Event 2
CMS Preliminary PbPb 0.58 nb™ (5.02 TeV) CMS Preliminary pPb 186 nb™" (8.16 TeV)
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Charge balance function : high-pr

[CMS-PAS-HIN-21-017]
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Charge balance function vs models

[CMS-PAS-HIN-21-017]

s CMS Preliminary PbPb 0.58 nb™ (5.02 TeV) CMS Preliminary PbPb 0.58 nb™ (5.02 TeV)
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e Generators fail to reproduce results for | Az |

 |A¢| qualitatively described by AMPT — inclusion of collective effects
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[CMS-PAS-HIN-21-011]

CMS Preliminary

PbPb 5.02 TeV (0.58 nb™)

PbPb 5.02 TeV (0.58 nb™)
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e vo{2k} (k=1,2, ...) obtained up to v.{10} measured for the first time!
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[CMS-PAS-HIN-21-011]

CMS Preliminary
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[CMS-PAS-HIN-21-006]

CMS Preliminary

PbPb, \/s_ =5.02 TeV (0.61 nb™)
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e Two-particle femfoscopic correlation studied with K(S) and A
e Repulsive AK(S) &4 KKg interaction
e No evidence for bound H-dibaryon in PbPb with AA @ AA correlation
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[PRL 129 (2022) 022001]

CMS PbPb 0.58 nb' (5.02 TeV)
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http://dx.doi.org/10.1103/PhysRevLett.129.022001

CMS Experiment at the LHC, CERN
Data recorded: 2018-Nov-12 08:36:52.866176 G
Run / Event / LS: 326586 / 2491137 / 6
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[arXiv:2210.08547]
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e Larger relative modification for b and inclusive jets at large Ar in central collisions
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http://arxiv.org/abs/2210.08547

VS = 5.02 TeV, PbPb 1.69 nb™, pp 27.4 pb™, anti-k, jet (R = 0.4): p'>120 GeV, <16
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e Larger relative modification for b and inclusive jets at large Ar in central collisions

e Depletion at small Ar : suggestion of dead-cone effect for b jets
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http://arxiv.org/abs/2210.08547

VS = 5.02 TeV, PbPb 1.69 nb™, pp 27.4 pb™, anti-k, jet (R = 0.4): p'>120 GeV, <16

- e b (PbPb)/b (pp)
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e Larger relative modification for b and inclusive jets at large Ar in central collisions

e Depletion at small Ar : suggestion of dead-cone effect for b jets

e Large Ar enhancement greater for b jets in PbPb : increased medium response for b quarks
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http://arxiv.org/abs/2210.08547

[PLB 777 (2018) 86] [PRL 128 (2022) 122301]

A CMS Supplementary Sy =502 TeV, PbPb 1.7 nb”, pp 304 pb™!
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e Excess of particle yield in PbPb collisions

« No depletion at Ag,,; ; ~ 0? Possible quenching of MPI
—> Strong constraints to medium-parton interaction models
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https://doi.org/10.1016/j.physletb.2017.12.015
http://dx.doi.org/10.1103/PhysRevLett.128.122301

[JHEP05(2021)284]

CMS 0-10%
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e Competing effects
- Recovery of E-loss

- Stronger suppression in wider cone
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http://dx.doi.org/10.1007/JHEP05(2021)284
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[JHEPO5(2021)284] [ALICE preliminary] [PLB 719 (2013) 220]
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e Competing effects e Caveat at lower-pr @ LHC (ATLAS/ALICE)
- Recovery of E-loss - sensitive to detailed jet reconstruction
- Stronger suppression in wider cone algorithm?
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http://dx.doi.org/10.1007/JHEP05(2021)284
https://www.sciencedirect.com/science/article/pii/S037026931300049X
https://alice-figure.web.cern.ch/node/22509

CMS Experiment at the LHC, CERN
Data recorded: 2018-Nov-10 02:06:52.131328 GMT
Run / Event / LS: 326483 / 8874092 / 36
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Open vs hidden charm in PbPb

[PLB 816 (2021) 136253] Prompi' Do Prompf J/ 1) [CMS-PAS-HIN-21-008]
CMS PbPb 1.6 nb™ (5.02 TeV) CMS Preliminary PbPb 1.6 nb™ (5.02 TeV)
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e v2 maxima at mid-central collisions for D° & J/y —> hydrodynamical behavior

e DO v3 > J/ vs3 : open charm less sensitive to initial geometry? N.B different pr range
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http://dx.doi.org/10.1016/j.physletb.2021.136253
https://cds.cern.ch/record/2805923/files/HIN-21-008-pas.pdf
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e Hint of larger vs for open charm than hidden charm mesons

e Not possible for a firm conclusion with current uncertainties..
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https://cds.cern.ch/record/2805923/files/HIN-21-008-pas.pdf
https://www.sciencedirect.com/science/article/pii/S0370269321001933
https://link.springer.com/article/10.1007/JHEP10(2020)141
https://www.sciencedirect.com/science/article/pii/S0370269320303993?via=ihub
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e Prompt D9, J/1 v2 > b — D9, I/ v; : different in-medium effects for charm and bottom

e Prompt DO vz > b — DOvs <—> Not seen with J/
: different b-quark medium effect transfer for open vs hidden charm? b/c of different pr region?
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http://dx.doi.org/10.1016/j.physletb.2021.136253
https://cds.cern.ch/record/2805923/files/HIN-21-008-pas.pdf

Charmonia in PbPb

[CMS-PAS-HIN-21-008]

PbPb 1.6 nb™ (5.02 TeV)

0.5 :_ Scalar Product CMS Preliminary _:
~ Cent. 10-60 % |
0.4 - Prompt J/Ap Nonprompt JAp Prompt 1p(2$)_—
- O 16<lyl<24 O 16<lyl<24 [ 1.6<lyl<2.4]
0_3:— ¢ lyl<24 ¢ lyl<24 Moyl <24 —:
- . Prompt 1(2S) .
<\ 0.2 =
- O] N ]
0.1~ Prompt J/v =
- o ey " -
0 ol ______ A _
' b—> J/y -
~0.1 —
1 11 1 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | I | | I | | 1 11 1™

O 5 10 15 20 25 30 35 40 45 50

P (GeV/c)

o Hint of v2((2S)) > v2(I/) : recombination? path-length E. loss? Jet-fragmentation?
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Charmonia in PbPb

[CMS-PAS-HIN-21-008] [EPJC 78 (2018) 509]
PbPb 1.6 nb™' (5.02 TeV PbPb 368 ub™, pp 28.0 pb™' (5.02 TeV)
[T TTT1 | T T | T T | T T T T | T T | T T | T T | T T | 71T T1] < - 1T T 1 | T T 1 | T T 1 | 1T T 1 | 1T T 1 | T T 1 ]
031 scalar Produc CMS Preiminary { € 1.4F Cent. 0-100% CMS -
~ Cent. 10-60 % § - lyl< 1.6 .
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- O 16<lyl<24 O 16<lyl<24 [ 1.6<lyl<2.4] i i
0.3 [ ® lyl<24 ¢ lyl<2.4 Wlyl<24 1_ P 1/ 3
. i i ® Prompt J/ .
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N 0.21 I P II)( ) — 0-8: e Prompt ¢(2S) ]
- |7 . . 0.6F -
0.1 E[Qmp‘l' J/I'b — B | . i
N & ':+:' * - 0.4 | ]
O L L e L e e o — L _
' b—> J/y . 0.2 ]
] ] T L& ;—@—l_@_, i
-0.1— —] i | | | | * i

1 11 1 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | I | | I | | L1111 O - B— - - - B—
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e Hint of v2(¥(2S)) > v2(I/Y) : recombination? path-length E. loss? Jet-fragmentation?
o Still larger suppression than J/y at high-pr : Raa(I/P) > Raa(y(29))
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[CMS-PAS-HIN-21-007]

PbPb 1.6 nb™, pp 300 pb™ (5.02 TeV)

_I T TT | ' T 11 | ' T 11 | T T | I'TT1 | T 11 | T 11 | T 11 | I__ |
12 p. <30 GeV/c CMS T ]
lyl <2.4 Preliminary 1 . . |
------------------------------------------------------ s
1 0-90 %
—»— Y(1S) (2015 PbPb/pp) T
—a— Y (2S)
H = Y(3S) 1 ]
: ﬁ 1 Y(1S)-
% @ K g1 ‘ ]
0.2— o T Y(ZS)
Iilc*:l ] o = n - }
O_I L 11 | L1111 | L1111 | L 111 | L 111 | IE.I]I L | L 11 ]

| | |
0 50 100 150 200 250 300

e Observation of Y(3S) in PbPb! (> 50)

e Clear quantification of Y(1,2,3S) sequential suppression
Raa(Y(1S)) > Raa(Y(2S)) > Raa(Y(39))
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[CMS-PAS-HIN-21-007]

PbPb 1.6 nb™", pp 300 pb™ (5.02 TeV) PbPb 1.6 nb™", pp 300 pb™ (5.02 TeV)

_| T | T TT | T TT | T T | T TT | T TT | T TT | T TT | I__ | 1.6_| T | T T | T T | T T | T T | T T | T T | T T | |__
1200 b <30 GeVic CMS T 1 8., Pr=S0Gevic CMS |
L V<24 o il ] o 40 . ]
e profiminary & o, | 81 o4 . Proiminary
i i 0-90 % E,\ 20 m 0QS+pNRQCD ~ ciio- CIM + nCTEQ15 1
: —+ Y(1S) (2015 PbPb/pp)- N R caies rraon b oo
—+ 1 T H """"""""""""""""""""""""""""""" =690 % |
—=— Y (25) i g . - T i
I 10} T
—m— Y(SS) - - _a T
u 1 Y(1S); @ 061 T
: i T 1 # ¢ T
N |:+%+:| L B g _ ~5 040 T
- = ot 1
0.2l - - Y(2S) = | T
i - 1 ) 02
B lil ] o oo = 7] - 7 ~ : “\ :_
: 0 4 ] B T
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0 50 100 150 200 250 300 350 400 Y(S S) 0 50 100 150 200 250 300 350 400
e Observation of Y(3S) in PbPb! (> 50) e Propose a new observable

e Clear quantification of Y(1,2,3S) sequential suppression : Y(35)/Y(2S) double ratio

Raa(Y(1S)) > Raa(Y(2S)) > Raa(Y(3S)) e Strong constraints on models
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[CMS-PAS-HIN-21-007] [PLB 835 (2022) 137397]

PbPb 1.6 nb™, pp 300 pb™ (5.02 TeV) pPb 34.6 nb™, pp 28.0 pb™* (5.02 TeV)
_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I__ | _|||||||||||||||||||_
12 p. <30 GeV/c CMS | 1'62 * Y(1S) y CMS -
vl <24 Preliminary 1 . 1 1.4F = yos) Py <6 GeVle
""""""""""""""""""""""""""""""""" R A T (ol + YGS) B
——Y(1S) (2015 PbPb/pp) T i T i
T ‘_ L ¥/ £ [ Nt =
- Y(25) I - 2 Y(1S) =
H T i o 0.8F . ]
—=—Y(3S) + . - -
H ﬁ 1 Y(1S) 0.6/ - ¥(25) B% -
T ' ]
@ [l B | 0.4 —
T - Y(3S ]
_ #F w = +~ 1 Tw] : | | | :
R R T T T R 1 0 A 0 1
G[) o AN @ Yom
e Observation of Y(3S) in PbPb! (> 50) * Sequential suppression also in pPb!
e Clear quantification of Y(1,2,3S) sequential suppression * Cold or hot medium final state
Raa(Y(1S)) > Raa(Y(2S)) > Raa(Y(39)) effect?

28 Oct 2022 19


http://dx.doi.org/10.1016/j.physletb.2022.137397

KOREA

UNIVERSITY

[CMS-PAS-HIN-21-001] [PRD 102 (2020) 034010]
CMS Preliminary pPb 186 nb ™" (8.16 TeV) ———T T ————
015 rrr oty rrrrprrrrp T ® CMS J/’(p
i ] 0.20 | — J/¢ & g, mc = 1.2 GeV
i tY (18),0< 1Y, <24 i | - T/ & q, me = 1.2 GeV
R 70 < N°™"e < 300 (N°™"® < 50 sub.) - | — T & g, ms = 4.5 GeV
0.1 trk ( trk ) | — 0.15 --- T & q, my = 4.5 GeV
- *Prompt Jhp, 1.4 < IyI bl <24 . Q -
- offline aofﬂine ] ~—~ 0.10% Bp =6 GeV ?
i 180 <N,,, <250 (Ntrk <35sub.) A S . A=0.5 GeV
J.] | wosh 9570 GeV?
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—0.05_— ] L Y (1S),0<ly_l<24 ]
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e Smaller v; of Y(].S) in Ppb than J/l/)' d» e
° ° [ . i [ ]
e Deviation from LO CGC predictions : |
e Caveat of LO only + large data unc. -0.05- ]
IR ETAATETE INRTATTE TSR ATAATAT A
e Small vz predicted by dissociation-only picture R A
.
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charged
hadrons
CMS Preliminary PbPb 1.6 nb” (5.02 TeV)
? 0.25 - Charged hadrons Prompt J/p, Cent. 10-60%  __
R I il < 1, Cent. 10-30% O 1.6<lyl<2.4 ]
- Y(1S) ¢ lyl<24 .
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? | ¢ lyl<24 _
N Prompt D’ ]
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: light > open charm > hidden charm > open beauty > hidden beauty

[CMS-PAS-HIN-21-003]

[CMS-PAS-HIN-21-008]

[PLB 816 (2021) 136253 ]

[PLB 819 (2021) 136385 ]

[PLB 776 (2017) 195]
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https://cds.cern.ch/record/2805923/files/HIN-21-008-pas.pdf
https://www.sciencedirect.com/science/article/pii/S0370269321001933
https://www.sciencedirect.com/science/article/pii/S0370269321003257?via=ihub
https://www.sciencedirect.com/science/article/pii/S0370269317309334?via=ihub
https://cds.cern.ch/record/2806157

e e = T e = .- zz
f + : -

CMS Preliminary PbPb 1.6 nb'1 (502 TeV) [CMS-PAS-HIN-21-003]
? 0.25 L Charged hadrons Prompt J/y, Cent. 10-60%  __
U Il <1,Cent. 10-30% O 1.6<lyl<2.4 - [CMS-PAS-HIN-21-008]
- Y(1S) ¢ lyl<24 .
Prompt DO 0.00 + Iyl <2.4, Cent. 10-30% Nonprompt JAp, Cent. 10-60% ] [PLB 816 (2021) 136253 ]
T O 16<lyl<2.4 .
B ¢ lyl<24 _ [PLB 819 (2021) 136385 ]
T 0.15 - . Prompt D’ ]
R B m - ® lyl <1, Cent. 10-30% - [PLB 776 (2017) 195]
— n e Nonprompt D°, PAS-HIN-21-003 _
Prompt ] /y/ N 01 T o * i<, Cent 1050% 1
1 charged
‘E + .§l>|_ hadrgns P Prompt D° B2 Prompt J/y
T 0.05— = 38 .
- O
? -0.05—
Y(1S) p_(GeVic)

: light > open charm > hidden charm > open beauty > hidden beauty

* High-pt : converge for all hadron species
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https://cds.cern.ch/record/2805923/files/HIN-21-008-pas.pdf
https://www.sciencedirect.com/science/article/pii/S0370269321001933
https://www.sciencedirect.com/science/article/pii/S0370269321003257?via=ihub
https://www.sciencedirect.com/science/article/pii/S0370269317309334?via=ihub
https://cds.cern.ch/record/2806157

KOREA

CMS HF vz Zoo : PbPb & pPb

[CMS-PAS-HIN-21-008] charged [CMS-PAS-HIN-21-001]
hadrons CMS o y
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e Hierarchy also in pPb! light > open charm = hidden charm > open beauty > hidden beauty
* Note in pPb Prompt DO v, = J/1 v. — different behavior than in PbPb
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https://cds.cern.ch/record/2805923/files/HIN-21-008-pas.pdf
https://cds.cern.ch/record/2806156

[PRL 128 (2022) 252301]

5.02 TeV PbPb (0.37-1.6 nb™) + pp (27-302 pb™)

Binding energy hierarchy 3 CMS e 4

_ Supplementary prompt J/ ¥
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e Binding energy : J/1 < Bc < Y(1S) —> novel probe for recombination?
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http://dx.doi.org/10.1103/PhysRevLett.128.252301

[PRL 128 (2022) 252301] [PLB 829 (2022) 137062]
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e Binding energy : J/1 < Bc < Y(1S) —> novel probe for recombination?

e Low-pt enhancement suggested by models for Bs : not confirmed with current precision
—> Future prospects for Run3+Run4 data analysis
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http://dx.doi.org/10.1103/PhysRevLett.128.252301
http://dx.doi.org/10.1016/j.physletb.2022.137062

CMS Experiment at the LHC, CERN
Data recorded: 2018-Nov-12 21:48:04.525285 GV

Run / Event / LS: 326619 / 2320827 / 8

@ Ultraperipheral collisions (UPCs)

28 Oct 2022



CMS Experiment at the LHC, CERN
Data recorded: 2015-Dec-06 21:41:27.033612 GMT
Run / Event / LS: 263400 / 88515785 / 849

Yy — 1T

e Observation of yy — 17
- Significance > 50 (77%£12)

S@@ d@taﬁ

e Cross section scales with Z*

e Study of anomalous magnetic moment a, =
- Strong constraint with Run3+Run4 data

Is in talk T

om David * link
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L. Beresford and J. Liu,
Phys.Rev.D 102 (2020) 113008

%% M. Dyndal et al.,

Phys.Lett.B 809 (2020) 135682
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http://arxiv.org/abs/2206.05192
https://indico.cern.ch/event/1155041/contributions/5078821/attachments/2533754/4360901/dde_CMS_gamma_diffract_exQCD_oct2022.pdf
https://indico.cern.ch/event/1155041/contributions/5078821/attachments/2533754/4360901/dde_CMS_gamma_diffract_exQCD_oct2022.pdf
https://indico.cern.ch/event/1155041/contributions/5078821/attachments/2533754/4360901/dde_CMS_gamma_diffract_exQCD_oct2022.pdf
https://indico.cern.ch/event/1155041/contributions/5078821/attachments/2533754/4360901/dde_CMS_gamma_diffract_exQCD_oct2022.pdf
https://indico.cern.ch/event/1155041/contributions/5078821/attachments/2533754/4360901/dde_CMS_gamma_diffract_exQCD_oct2022.pdf
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[arXiv:2204.13486]

CMS pPb, \s, = 8.16 TeV (68.8 nb™)
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e Search for elliptic flow in yp interactions in pPb UPC events

e Overall comparable with calculations without collectivity (slight deviation at higher-pr)
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http://arxiv.org/abs/2204.13486

Summary

Mew B3 CMS Hi Run2 publications

= Z boson yields to constrain the initial state

-I CMS HI Run2 preliminary

[A Flow/correlations
= Investigation of the flow origin using multiparticle cumulant
= Particle production mechanism with charge balance function
= High-order cumulant ~v2{10} for new hydrodynamic probes
-

Femptoscopic studies for strong force interactions and H-dibaryon search in AA

fZ[J ets

= b-jet shape for QGP medium effect of bottom quarks

= Detailed jet profile for energy redistribution in wide angle

= 7 boson as non-modified probe to study jet quenching

IZHF & Quarkonia

= Many “firsts” measurements (Y(3S), B¢, (2S) & b-> D flow, etc.) providing new insight to theory models

= Precision measurements of Raa and v for open/hidden heavy flavor

A upc

= First constraints on g-2 of =

= UPC offering smallest system at LHC to study collectivity
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https://cms-results.web.cern.ch/cms-results/public-results/publications/HIN/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN/
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Recent of Run2 results

Recent Run2 results : link

Fupc

2 7 lepton pair in PbPb : [arXiv:2206.05192]

2 dijet azimuthal correlation in PbPb : [arXiv:2205.00045]
2 vz in yp interactions in pPb : [arXiv:2204.13486]

4 Flow/Correlations
2 strange hadron correlations in pPb and PbPb : [arXiv:2205.00080]
P charge balance function in pPb and PbPb : [CMS-PAS-HIN-21-017]

P femtoscopy of Kg and A(A) in PbPb : [CMS-PAS-HIN-21-006]

2 higher moments using high-order cumulants in PbPb : [CMS-PAS-HIN-21-010]

P Lévy parameter of BEC in PbPb : [CMS-PAS-HIN-21-011]

2 Correlator of c.{2} & <pr> in small systems : [CMS-PAS-HIN-21-012]

2 Charm quark dynamics via multiparticle correlations in PbPb : [PRL 129 (2022) 022001]

MJ ets

2 b-jet shape in PbPb : [arXiv:2210.08547]

2 dijet vn in PbPb : [arXiv:2210.08325]

2 Z boson tagged parton-medium interaction in PbPb : [PRL 128 (2022) 122301]
2 jet spectra for large area in PbPb : [JHEP 05 (2021) 284]
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http://arxiv.org/abs/2206.05192
http://arxiv.org/abs/2205.00045
http://arxiv.org/abs/2204.13486
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIN
http://arxiv.org/abs/2205.00080
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-017/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-006/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-011/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-012/index.html
http://dx.doi.org/10.1103/PhysRevLett.129.022001
http://arxiv.org/abs/2210.08547
http://arxiv.org/abs/2210.08325
http://dx.doi.org/10.1103/PhysRevLett.128.122301
http://dx.doi.org/10.1007/JHEP05(2021)284

Recent of Run2 results

Recent Run2 results : link

[ Heavy flavor and quarkonia
2 Y Rppp in pPb : [arXiv:2202.11807]

2 Observation of B} in PbPb : [PRL 128 (2022) 252301]

2 Observation of BY in PbPb : [PLB 829 (2022) 137062]

P J/ jet fragmentation in PbPb and pp : [PLB 825 (2021) 136842]

2 Evidence of X(3872) in PbPb : [PRL 128 (2022) 032001]

2 Prompt and nonprompt DO in pp and pPb : [PLB 813 (2021) 136036]

2 Y(1S) & Y(2S) vz in PbPb : [PLB 819 (2021) 136385]

2 Azimuthal anisotropy of nonprompt DO in PbPb : [CMS-PAS-HIN-21-003]
2 Y(1S) vz in pPb : [CMS-PAS-HIN-21-001]

2 Observation of Y(3S) in PbPb : [CMS-PAS-HIN-21-007]

2 Azimuthal anisotropy for J/1) and 1(2S) in PbPb : [CMS-PAS-HIN-21-008]

[ EW probes
2 Initial state constraints with Z boson yields and vz in PbPb : [PRL 127 (2021) 102002]
2 Drell-Yan dimuon in pPb : [JHEP 05 (2021) 182]
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http://arxiv.org/abs/2202.11807
http://dx.doi.org/10.1103/PhysRevLett.128.252301
http://dx.doi.org/10.1016/j.physletb.2022.137062
http://dx.doi.org/10.1016/j.physletb.2021.136842
http://dx.doi.org/10.1103/PhysRevLett.128.032001
http://dx.doi.org/10.1016/j.physletb.2020.136036
http://dx.doi.org/10.1016/j.physletb.2021.136385
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-003/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-001/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-007/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-008/index.html
http://dx.doi.org/10.1103/PhysRevLett.127.102002
http://dx.doi.org/10.1007/JHEP05(2021)182
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIN

CMS Heavy Ion Program

LHC HL-LHC
Run 1 Sy Run 2 LS2 Run 3 LS3 m
pPb pPb XeXe pO 0.2 nb-! pPb pPb
35 nb-! 176 nb! 3 ub-! 00 0.5 nb-! 0.6 pb-! 0.6 pb!

201120122013 2014 2016 20172019 2020|2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 MIIIIIII
A

P[:Pb PbPb PbPb b bPb
0.16 nb-! 0.46 nb-! 1.7 nb-! ~7 nb-! ~7 nb-1

Today!

e HI program at LHC : Successful data taking since the first PbPb data in 2011!
e Significant contributions to the QGP research field with Runl + Run2
* 5-7x increased HI data with Run3 + Run4
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[CMS-PAS-HIN-21-007] [PLB 819 (2021) 136385]

PbPb 1.6 nb™, pp 300 pb™ (5.02 TeV)

PbPb 1.7 nlb'1 (5.02 TeV)
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e Observation of Y(3S) in PbPb! (> 50) * Y(1S) v2 = O for PbPb
 Clear quantification of Y(1,2,3S) sequential suppression * Non-zero v; for J/1

Raa(Y(1S)) > Raa(Y(2S)) > Raa(Y(3S))
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[PRL 128 (2022) 032001]

1.7 nb” (PbPb 5.02 TeV)
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e Evidence of X(3872) in PbPb — hint of different ratio w.r.t pp
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<
<
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[EPJC 78 (2018) 509]

PbPb 368 ub™, pp 28.0 pb™ (5.02 TeV)
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» Caveat of large suppression for (2S) in PbPb : Raa = 0.1
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http://dx.doi.org/10.1103/PhysRevLett.128.032001

KOREA

UPC dijet azimuthal anisotropy

[arXiv:2205.00045] k,
PbPb 0.38 nb™ (5.02 TeV) '
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0.8:— —: Dijet azimuthal anisotropy
- . — sensitive probe to gluon Wigner distribution
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e First measurement of UPC dijets <cos(2¢)> in PbPb

e Overestimation of ep expectation (RAPGAP) / deviation of soft-gluon radiation at high Q1?
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http://arxiv.org/abs/2205.00045

[arXiv:2210.08325]
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o Positive v increasing up to centrality 50% —> Sensitive to initial geometry

e v3 & v4 = 0 — No impact from initial state geometry & medium density fluctuation
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