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Road map: Past, Present and Future
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Wé are here! ...long way to gol!
PbPb y
(2.2nb") | CMS Phase-1 ng(t:)(g ”5_1; CMS Phase-2 PbPb(7 nb-")
pPb upgrades P O/Og upgrades pPb(0.5 pb™")
(0.18 pb™) P
> Just arrived 2023+2024 (3.49 nb) Run3 PbPb =" T

> (2023+2024) PbPb ~ x6 Run2 PbPb MB events -
=" | = OGreat success of HI analyses with Run2 data. 'l
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Heavy flavor in AA collisions
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» Significant suppression of A from central to peripheral JHEP01(2024)128
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PbPb 0.607 nb™, pp 252 nb™! (5.02 TeV)

PRL124 (2020) 042301

?—‘—1

A X4

Y/

A X4

A X4

/\C/D0 ratio for PbPb isconsistent
with pp data for p. > 10 GeV/c.

Coalescence process doesn'’t
play a significant role for high p_

Model for PbPb collisions (0-20%
centrality) almost consistent with
data for p; 10-12.5 GeV/c (0-10%
centrality)
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@iﬁAC/D" ratio in pPb
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https://cds.cern.ch/record/2853759?ln=en
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B being heavier is less suppressed
than B*

B* R,, are consistent with charged
hadrons and D mesons for p;>10
GeV/c.

Less suppression at lower p...
> Mass dependence of parton
energy loss.
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PRL 133(2024) 022302
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http://dx.doi.org/10.1103/PhysRevLett.133.022302
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X8 Stronger suppression for the Y (35) than Y(25).

< No significant dependence on p. .
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s Observed multiplicity dependence of prompt cross-section ratio.
s The measurements constrain hadronization models of heavy quarks.
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https://cds.cern.ch/record/2900177?ln=en

CMS

:1 Prompt D° (PLB 816 (2021) 136253)
+D° from b hadron decays

PLB 850 (2024)138389

Nihar Ranjan Saha

* v,b—o D?
> Non-zero v, at low p_.
> Weak p,dependence

DX v, b— D°
> Effects of initial

geometry fluctuation
at low p..

HF-HNC 2024 | Guangzhou, China

*All centrality plots are in backup
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https://www.sciencedirect.com/science/article/pii/S0370269323007001?via%3Dihub

CMS

:; Prompt D° (PLB 816 (2021) 136253)
+D° from b hadron decays

PLB 850 (2024)138389
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* v,b—o D?
> Non-zero v, at low p_.
> Weak p,dependence

<& v, b— D°
> Effects of initial
geometry fluctuation
at low p..

% Qualitative agreement with
model predictions

HF-HNC 2024 | Guangzhou, China

CMS

01F
[ D" from b hadron decays

Centrality 0-10%

- DATA
mi LBT
CUJET3

...........

*All centrality plots are in backup
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https://www.sciencedirect.com/science/article/pii/S0370269323007001?via%3Dihub

Prompt J/y, Cent. 10- 60%

016<|y|<24
ely|<24

No clear p. dependence within

---LP-NRQCD+LBT, |y| < 2.4, Cent. 10-30%

||||||||||||||||||||||||||||||||||||||||

uncertainty.

Significant deviation from model
predictions.

Scope for precision improvement.
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JHEP10(2023)115
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https://link.springer.com/article/10.1007/JHEP10(2023)115
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Heavy flavor in Jet

Follow for details, 8th Dec:
Lida Kalipoliti’s talk on Heavy
flavor jets as probes of the QGP

15
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%  The groomed observables Rg (soft drop groomed jet radius) and Zg

(groomed momentum balance) of B-jets and inclusive jets.

%  First substructure measurement of b jets = b quark mass effects.

Nihar Ranjan Saha
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In(k, /GeV)

Softer subjet

Harder subjet
Pry > Pry

Lund jet plane regions
of b jets

Parton shower

Dead cone

Hadronization

large angle In(1/AR,,) small angle
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https://cds.cern.ch/record/2909071?ln=en
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D -to-inclusive jet ratio
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28 3
in(1/6;)

2.6

Jet grooming algorithms: late-kT angle distributions and SD angle, used to study the

The shift observed in late-k; is consistent with the dead cone effect.
< The measurement set constraints on the substructure of high-p_. charm quark jets.
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https://cds.cern.ch/record/2906404?ln=en

Heavy flavor in UPC

Follow for details, 9th Dec:
Zaochen Ye’s talk on Heavy
flavor production in UPC

18
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1.976 2.05

XnOn PbPb events with rapidity
gap with 2023 PbPb data.

Wide x (partons momentum
fraction), Q? (resolution of the
probe) coverage.

Ideal probe to test the transition
towards low-x nuclear matter.

HF-HNC 2024 | Guangzhou, China
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https://cds.cern.ch/record/2910905?ln=en
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First measurement of the cross section for photonuclear inclusive production of D° mesons.

The measured cross sections are in good agreement with the theoretical calculation.
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Summary

VYVYVYVYVY

Nihar Ranjan Saha

% HF measurement in PbPb/pPb
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CMS Preliminary _____PbPb 1.6 nb’” (5 02 TeV)

E Charged hadrons 10
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0.2k + Iyl <24, Cent. 1030%

10
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Summary

% HF measurement in PbPb/pPb
Measurement of A, R, ,

A/D° in PbPb and pr

B and BiR,,

Y(nS) double ratio

Multiplicity dependence Ow(25)! Oy
Collective flow of b->D°

Collective flow of J/y

VYVYVYVYVY

s HF Jets measurement
> Rgand Zg of B and inclusive jet.
> Ratio of the late-kT angle and SD angle
for D° and inclusive jets.

Nihar Ranjan Saha
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Summary

% HF measurement in PbPb/pPb

VYVYVYVYVY

Measurement of A, R, ,

A/D° in PbPb and pr

B and BiR,,

Y(nS) double ratio

Multiplicity dependence Ow(25)! Oy
Collective flow of b->D°

Collective flow of J/y

< HF Jets measurement

>

> Ratio of the late-kT angle and SD angle

Rg and Zg of B and inclusive jet.

for D° and inclusive jets.

< HFinUPC

>
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First photoproduction of D°
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2 Some Ideas of CMS HF analyses

Collective flow HF Correlation

> Prompt Ds, A, flow - DDbar, D-hardon,
> b-DO J/V j 1 ‘ ’ [ : D-other HF hadron

CMS HF
HF Jet _
[ . } — measurements — [ HF in UPC }

measurements

with Run3 Data

R,, measurement Yield ratio
>  Ds/D° A./D°low p. )

- Precise D and B
meson R, , -> B meson/D meson

Nihar Ranjan Saha HF-HNC 2024 | Guangzhou, China 25






BACKUP



CMS PbPb 5.02 TeV (0.58 nb™)

:; Prompt D° (PLB 816 (2021) 136253) |
+D° from b hadron decays

Nihar Ranjan Saha HF-HNC 2024 | Guangzhou, China 28



CMS

PbPb 5.02 TeV (0.58 nb™)
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D° from b hadron decays
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*»  Distributions of groomed substructure observables Rg (left) and zg (right) corrected to the stable-particle level for

inclusive jets.
K/

% PYTHIA8 CP5 agrees with the data within the experimental uncertainty, while HERWIG7 deviates slightly.

Nihar Ranjan Saha HF-HNC 2024 | Guangzhou, China 30



