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Analysis report, introduction

e Bottomonia are good probes to study the QGP
M Produced mostly from initial hard scattering

4 Sensitive to in-medium effects

(color screening, dissociation, recombination)
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-~ \ Update of sequential suppression data

e Limited statistics in previous measurements ,
d NY corr/ dedy

(Taa)d?0{F /dprdy

(T 5 5): average of nuclear overlap function

e No Y(3S) visible in 2015 | » Raa(PrrY) =

e A nice opportunity to search for Y(3S) with CMS
2018 PbPb data ( X 4.3 lumi.)

_ PbPb 368/464 ub', pp 28.0 pb” (5.02 TeV) «10° PbPb 368 b (5.02 TeV)
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p \ Analysis Method

e Signal(dimuon from Y(nS)) enhancement with MVA
selection(BDT) for PbPb data

> Signal(MC) and background (side band data) u! :
classification Py

- Pointing angle o

- Distance to closest approach (DCA)

- Vertex related information

Soohwan Lee 4



CMS - -
\ Y(nS) signal extraction I
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e Yield extracted with fitting on the BDT selected di-muon \“-ﬁFirst observation of Y(3S) in AA collision( > 5 6)! I

distribution with 3 Crystal Ball functions + background function.

Soohwan Lee 5



Updated RAA (Npart)

PbPb 1.6 nb™", pp 300 pb™' (5.02 TeV)
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dzNY ,COIT / dedy
(Tan)d?6y? /dprdy

» RAa(P1r Y) =

<Y (3S5) measured in all centrality regions

<Improved Y (2S) measurement!

“*Clear sequential suppression

RAA(1S) > RAA(2S) > R, A(3S)




CMS
\ Updated RaA (PT) I

PbPb 1.6 nb™ , PP 300 pb (5.02 TeV)
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CMS

Suppression in pPb?

oPb 34.6 nb™', pp 28.0 pb™' (5.02 TeV)
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http://arxiv.org/abs/2202.11807
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> Suppression also seen in backward rapidity (Pb going side)

> Explainable with comover interaction in low p?
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CMS
\ Double ratio of Y(3S) / Y(2S)

. PbPb 1.6 nb™, pp 300 pb™" (5.02 TeV) e PbPb 1.6 nb™, pp 300 pb™ (5.02 TeV)
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PbPb 1.6 nb™", pp 300 pb™ (5.02 TeV) PbPb 1.6 nb™", pp 300 pb™ (5.02 TeV)
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o oas g2 o R, , Comparison with theory (1)

PbPb 1.6 nb™', pp 300 pb™' (5.02 TeV) PbPb 1.6 nb™, pp 300 pb™* (5.02 TeV)
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R, »Comparison with theory (2)

PbPb 1.6 nb™", pp 300 pb™ (5.02 TeV)
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PbPb 1.6 nb™", pp 300 pb™ (5.02 TeV)
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R, ,Comparison with theory (3)

PbPb 1.6 nb™, pp 300 pb™ (5.02 TeV)
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Kinetic rate equation
- In medium binding energy with T-matrix calculation

- Regeneration of excited states
- Feed down contributions considered
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R 4 o description of the two excited states quite

well in most kinematic ranges
Difference 1s seen 1n the most central collision

& Y(1S) high p
Regeneration dominant 1n excited states
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CMS
S_PAS_M R, » Comparison with theory (4) I
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¢ Some mismatches between data and theories I
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CMS
= \ Double ratio comparison with theories
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¢ Models expect different rate of suppression between the excited states! ]
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Conclusion & Take home Message

€C

€C

€C

First observation of Y(3S) in PbPb collisions!

Sequential suppression of Y (nS)

Strong constraints on theoretical models

¢ Need to carefully treat the theoretical ingredients

New data from Run3 around the corner!
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