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Energetic partons as probes of QGP

Calculations related a parton's energy loss to quark
gluon plasma (QGP) properties a long time ago
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Energy loss in QGP

Experiment method : Compare measurements of energetic partons btw PbPb and pp

Probability
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Hard probes in CMS up to now

First observations of energy loss ~ Quantify energy loss using jets PLB 785 (2018) 14
recoiling from photons
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This talk

Recent (finalized or published in the ~last year)
hard probes results from CMS
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Constraining initial state via Z bosons

PRL 127 (2021) 102002

CMS 1.7 nb™ (5.02 TeV PbPb)
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.V, measured via 3-subevent method

using forward calorimeters and tracks
« Consistent with Z boson production not
being modified by QCD medium
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« Central coll : Consistent with no centrality
dependence

» Peripheral coll : captured by HG-PYTHIA
which considers biases due to
» Coll geometry and centrality selection
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Radius dependence of jet suppression

JHEP 05 (2021) 284

CMS 0- 10%

Talk by C. Roland, Thu 7th, 11:15 AM
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https://agenda.infn.it/event/28874/contributions/170952/

Angular scan of interactions
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Particle yield as function of Ag,,,

CMS Supp/ementary ﬁ 5 02 TeV Pbe 1.7 nb™, PP 304 pb !
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PRL 128 (2022) 122301

A@,, , ~ Tt trend similar when

for CoLBT and w/ wake
: tends to undershoot .
' AQ,, , < TU2 :

- depletion,

(medium response too soft ?

1 )

: CoLBT - enhancement

: (explained by guenching of MPI

! [PRL 127, 082301 (2021)] )
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http://cms-results.web.cern.ch/cms-results/public-results/publications/HIN-19-006/index.html

JIWY production in jets

Talk by F. Damas, Sat 9th, 9:15 AM
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. J/W yield measured as function of z = p_*/p* « J3/W production more suppressed for small z
« Crucial to include jet quenching
mechanisms in J/W suppression calculation

« Small z —> Large degree of surrounding jet

activity
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https://agenda.infn.it/event/28874/contributions/168950/

Dead cone effect via b-tagged jet shapes
trk CMS-PAS-HIN-20-003

Jet Shapes p(Afr') _ 1 ZjetztrkE(Afra,A%)pT

e . trk
quantified via or 2iet2trkDT [ Talk by M. Nguyen, Thu 7th, 3:35 PM

e Large Ar : Modification of b-tagged/inclusive ratio larger in more central PbPb
« Depletion in the small Ar where dead-cone effect is expected to be present.
* No significant difference between PbPb and pp collisions

Vsyy = 5.02 TeV, PbPb 1.7 nb™, pp 27.4 pb™, anti-k_ jet (R = 0.4): p*' > 120 GeV, Ml <1.6
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https://agenda.infn.it/event/28874/contributions/168945/

Flow (v ) coefficients for dijets

fFourier(A(P) =A. (

4

n=1

1+ Z 2V, cos(nAap))

V_can be factorized as Vi, = Vp dijet X Vn,hadron

where Vn aron AN be obtained from di-hadron correlations

Talk by S. Tuo, Fri 8th, 5 PM

- Positive and centrality dependent dijet v, : Path-length dependence of energy loss ?
- Dijetv_ and v, consistent with zero, not enough precision to comment on effect of initial-
state fluctuations

CMS-PAS-HIN-21-002
008F @] ijet v, - [¢ ] Dijetv,  ant-k;R=04 "t [47] Dijetv, CMS
00sl. * CMS charged hadronv, <13 3 Preliminary
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0.04F N ® F P > 50 GeV [
>" ¢ Ap > L
@ 002 @ - *7% -
A [
0______________________________________________________________:I' __________ ._'. ______________
i ¢ ¢ * +
.02k Factorization region: - -
i 0.7 < Hadron P, < 3 GeV [
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https://agenda.infn.it/event/28874/contributions/168944/

Summary

CMS 1.7 nb (5.02 TeV PbPb)

g 60<m”< 120 GeV
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Radius dependence of jet suppression

JHEP 05 (2021) 284

CMS ﬁ 5.02 TeV Pbe 404 ub PP 274pb1
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1.2F T T -
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Jet R
« Nuclear modification factor (R ,) of jets measured for the first time up to R=1.0

- Central collisions : Indication of suppression decreasing with R for jets with p_ < 500 GeV
(increasing with R for p_> 500 GeV)
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Prompt J/W In jets : Signhal extraction

PLB 825 (2021) 136842

PbPb 1.6 nb ™ (5.02 TeV
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Separated from prompt via decay length

Prompt J/W¥ yield extracted via 2D fit to m . and /|  distributions
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Dead-cone effect via b-tagged jet shapes

Jet shapes

quantified via p(Ar) =

« b-taggged jets wider inclusive mostly because of gluon splitting process

1 ZjetztrkE(ATQ,ATb)pT

or Zjet Z‘mrkp

trk
T

 Inclusive and b-taggged jets are wider in PbPb than in pp

O

VSyy = 5.02 TeV, PbPb 1.7 nb“j pp 27.4 pb™, anti-k_ jet (R = 0.4): p*' > 120 GeV, | <1.6

E CMS Preliminary :
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: *s, e 2 **ﬁg_._
- i—o— x_._
0L == | = ., i —— .
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Ar Ar Ar
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b-tagged jet shapes

VS = 5.02 TeV, PbPb 1.7 nb'1j pp 27.4 pb’, anti-k, jet (R = 9.4): P> 120 GeV, Myl <16

ECMS Preliminary
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CMS b-tagging

b-jets tagged via a multi-variate discriminator (CSVv2) taking the track and secondary
vertex (SV) information

JINST 13 (2018) P05011

13 TeV, 2016

—
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PRL 128 (2022) 122301

Results : A, ,

CMS | VSuy = 502 TeV, PbPb 1.7 nb™, pp 304 pb’”
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305115225

A9, , (rad)

3

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

PbPb consistent with pp

Excess of particle yield in PbPb
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http://cms-results.web.cern.ch/cms-results/public-results/publications/HIN-19-006/index.html

Results : £ "

sCMS e ———— Aoy = 5:02 TV, PP 1.7 0, pp 304 pb
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5F fetpp Ed T T ;
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2.5F + :
o f i i
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T o trk Z trk .
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Excess (depletion) of low (high) -energy particles in central PbPb
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http://cms-results.web.cern.ch/cms-results/public-results/publications/HIN-19-006/index.html

Results : p_ "™

CMS

PRL 128 (2022) 122301

Vsuy = 5.02 TeV, PbPb 1.7 nb™, pp 304 pb™
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