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What is the origin of the “Ridge” in small system?
A small droplet of QGP? Other QCD effect (CGC)?



Collectlwtv in small systems
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Collectivity in small systems

Color Glass Condensate models
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What about heavier quarks (i.e., ¢,b)?



Heavy quarks in QGP

Large AA systems
PRL 118 (2017) 212301
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Collectivity for heavy quarks in small system?

B ; Interaction with a (tiny) QGP?
— " * :) D Thermalization for a small size?
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Heavy quarks in small systems

Collectivity for heavy quarks in small system?

B ; Interaction with a (tiny) QGP?
— " * :) D Thermalization for a small size?
e.g., in pA/pp OR

A new window for initial correlations?
(Y. Ma et. al., arXiv:1803.11093)

Comparing to bulk system (light quarks/gluons)

Ko, A, =, O

(also first time in small systems)



DY meson in pPb at CMS

DC DCA = flight distance * sin(a)

2016 pPb @ 8.16 TeV:

> High Multiplicity (N, > 185,
top 0.33%): 550 million

> Minimum Bias: 7 billion
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40

w
o

(No PID for /K)

arXiv:1804.09767

L y2Indf = 118/49

N
o
T k|

—
o
T T T

«10° CMS pPb 8.16 TeV

— T T T \. ‘ T T T T ‘ T T T T —]

- 185 <N < 250 * Data

L 42<p_<5.0GeV —Fit _ |

; T D%+D° Signal
-1.46<y <0.54 g

— cm [ ]K-n swap

Combinatorial:

1.7 18 1.9 2.0

minv (GeV)

DO from B decay ~1-7%
8



185 < N, < 250
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DY — charged hadron correlations
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D® — charged hadron correlations
185 < N, <250
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Strange and charm hadron v, in pPb

CMS arXiv:1804.09767 pPb 8.16TeV
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Strange and charm hadron v, in pPb

CMS arXiv:1804.09767 pPb 8.16TeV
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Significant D° v,, follow mass ordering at low p+
DO similar to K% (both mesons) at higher p-



Strange and charm hadron v, in pPb
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Quark number scaling in pPb
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Quark number scaling in pPb
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Approx. scaling for strange hadrons
DY v, consistently lower = v,(c) < v,(u,d,s)
Different behavior than observation in PbPb
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Quark number scaling in pPb
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In hydro-QGP picture:
Less flow/thermalization for charm quarks in pPb
due to a much reduced small system size?

Interpretations in CGC/glasma picture?
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One more thing ...

Collectivity of Charmonia in small system?
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One more thing ...

Collectivity of Charmonia in small system?
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Entries / 10 MeV

J/WY(=>utu) reconstruction in pPb
CMS-PAS-HIN-18-010
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Prompt J/W meson v,_in pPb
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Prompt J/4WY meson v,_in pPb
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Prompt J/4WY meson v,_in pPb
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Summary
New results of charm (D°, J/W) and strange flow in pPb

CMS pPb 8.16TeV

0.10- @ D° m Jiy

KE-/n, (Ge\2/)
Clear observation of v, signal for charm quarks

» Weaker collectivity than light quarks
» Different behavior from larger PbPb system

New insights to the origin of “Ridge” in small systems
(esp. with better precision, bottom; also in pp in the future)
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Same technique as for
D¢ and strange hadrons
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J/W — charged hadron correlation
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Strange hadron reconstruction

CMS-PAS-HIN-16-013
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Well established in many earlier measurements



D% meson in pPb at CMS

Suppress nonprompt D° from B mesons

CMS Supplementary pPb 8.16TeV
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pPb 8.16TeV
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CMS Supplementary
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CMS pPb 8.16TeV
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Quark number scaling in pPb

CMS arXiv:1804.09767 pPb8.16TeV
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