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Introduction

Heavy quarks are ideal probes for the QGP
A Mostly produced early in time, p; spectra could be calculated with pQCD
A Could be traced (though heavy flavor mesons)

Picture of pQCD based models

A Test our understanding of jet quenching
A Smaller energy loss than gluons (color charge)

c,b A Smaller radiative energy loss than light quarks
due to dead-cone effects D, B
D, B
At low transverse momentum: c, b

ARAKi cked ar o wartitlées irthe QGRI a s |
A Probe the temperature and density of the medium

Picture of AAS/CFT based models
Heavy quarks experience drag force from the QGP
New measurements of Heavy flavor R,, and v,, from CMS
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2015 pp and PbPb data at 5.02 TeV

A Non-prompt J/y and B meson:
A Dimuon trigger which sample the full delivered luminosity by LHC

A Low p; D° MB and event centrality triggered events
A pp: 2B MB events
A PbPb: 170M 0-100% and 270M 30-100% events analyzed

A High p; D dedicated DO triggers for both PbPb and pp
A Compared to minimum bias triggers, the high p; D° statistics are increased by a

factor of 800 (30) in pp (PbPDb) collisions R i
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DO identification in CMS

A No K-~ identification for charged tracks used
A D° from pairs of oppositely charged tracks with both K and ~ K
mass assumptions (2 D° candidates per pair)

Primary vertex ®
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DO identification in CMS

A No K-~ identification for charged tracks used
A D° from pairs of oppositely charged tracks with both K and ~ K
mass assumptions (2 D° candidates per pair)
A Secondary vertex reconstruction (SV)
A DO identification:
A Secondary vertex quality

Secondary vertex

Primary vertex ®
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DO identification in CMS

A No K-~ identification for charged tracks used
A D° from pairs of oppositely charged tracks with both K and ~ K
mass assumptions (2 D° candidates per pair)
A Secondary vertex reconstruction (SV)
A DO identification:
A Secondary vertex quality
A 3D decay length significance

(do/s(dp))
Secondary vertex
®

Primary vertex ®
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DO identification in CMS

A No K-~ identification for charged tracks used
A D° from pairs of oppositely charged tracks with both K and ~ K
mass assumptions (2 D° candidates per pair)
A Secondary vertex reconstruction (SV)
A DO identification:
A Secondary vertex quality
A 3D decay length significance

(do/s(dy)) B
A Angle U between D° momentum O
and DO flight direction '®
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DO identification in CMS

A No K-~ identification for charged tracks used

A D° from pairs of oppositely charged tracks with both K and ~ K
mass assumptions (2 D° candidates per pair)

A Secondary vertex reconstruction (SV)

A DO identification:

Chs, !

A

A
A
A

Secondary vertex quality

3D decay length significance

(do/s (dg))

Angle U between D° momentum O

and DO flight direction '®

D% DCA (used in v,, analysis) Secondary vertex

DCA < 0.008 cm D A
Suppress non-prompt D° U
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DO Signal Extraction

CMS Preliminary PbPb |'s,, = 5.02 TeV
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Extraction of Prompt D° with DATA

A Significant contribution of non-prompt D° from b hadron decays at LHC (O(10%))
A CMS separates prompt and non-prompt D° with DY DCA

Prompt DO

0

DO vertex
DO
Primary vertex
’r\ %
Smaller D° DCA
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Extraction of Prompt D° with DATA

A Significant contribution of non-prompt D° from b hadron decays at LHC (O(10%))
A CMS separates prompt and non-prompt D° with DY DCA

Non-prompt D°

Prompt DO

DO vertex
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Extraction of Prompt D° with DATA

A Significant contribution of non-prompt D° from b hadron decays at LHC (O(10%))

A CMS separates prompt and non-prompt D° with DY DCA
A Prompt fraction extraction from a MC template fit

Prompt D° PbPb 0-100%
CMS Preliminary PbPb |'s,, = 5.02 TeV 1_CMS Preliminary PbPb | s\ =5.02 TeV
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Prompt D° R,, in PbPb at 5.02 TeV

PbPb 0-100% PbPb 0-10%
25.8 pb™' (5.02 TeV pp) + 404 ub' (5.02 TeV PbPb) 25.8 pb™ (5.02 TeV pp) + 404 pb' (5.02 TeV PbPb)
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A Strongest suppression around p; = 5-8 GeV

A 0-10%: Similar suppression compared to ALICE 2.76 TeV result
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DO, B* and hNR,, in PbPb at 5.02 TeV
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PbPb 5.02 TeV aa VS. theory g
25.8 pb'1 (5.02 TeV pp) + 404 b (5.02 TeV PbPb) 28.0 pb™ (pp 5.02 TeV) + 351ub™ (PbPb 5.02 TeV)
- CMS . CMS s TAMU
1.4 Preliminary ~ ® charged hadrons |y| < 1 2 R «usi Djordjevic
: m D°+D%y[<1 - [ correlated syst. uncert. CUJET3.0
1.2 T+ umi ¢ By <24 121 e \yroomelated syst ungert. AdS/CFT HH D(p)
Jogncertainty A Gt Y AJSICFT HH D=const
o8l A Sosf
I< O m< ' :
i B B
0.6 —® 0.6[“
i = DO i
0.4__ .O — e 0.4:— N
- + = ——
02F h? . 0.2
B B+ Centrallty 0-100% _ ly| < 2.4
B C | | L ! Lo |
O 111 | | | I 11111 I | | 1 1 1111 | | | L 11 0
2 10 102
1 10 10 p_ (GeV/c)
P, (GeV/c) G

A No significant meson flavor dependence A New B* R,, data: could constrain the

of R,, at high p; with the current accuracy coupling strength between b-quark and

Charged panicle R, JHEP 04 (2017) 039 the medium in the theoretical models

B meson R,, arXiv:1705.04727 submitted to PRL
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http://link.springer.com/article/10.1007/JHEP04(2017)039
https://arxiv.org/abs/1705.04727

DY, B*,b Y Jy and hNR,, in PbPb at 5.02 TeV
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A b YJly Ry, from 2.76 and 5.02 TeV are
compatible to each other.
A No significant |y| dependence at 5.02 TeV

A New b YJly R,, results at 5.02 TeV!
A Significant meson flavor dependence at low p-

Charged particle Ry, JHEP 04 (2017) 039 .
B meson R,, arXiv:1705.04727 submitted to PRL b YJy Ry,a CMS-PAS-HIN-16-025
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http://link.springer.com/article/10.1007/JHEP04(2017)039
https://arxiv.org/abs/1705.04727

D? Azimuthal Anisotropy: Scalar Product Method

D9 candidate

Sum over tracks (tracker), or towers
(Hadron Forward Calorimeter)

w;: tower E; for HF, track py for
tracker Scaling factor from 3 sub events

ALarge h gap applied (Jgh|>3.0)
Av_{SP}, non-ambiguous measure of

Luzum, Ollitrault PRC87 (2013), 044907
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