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Introduction

e Heavy quarks are produced in the initial stages of a collision
e Experience the full evolution of any medium
e Indicator of initial state correlations (CGC)

e Charm v2 observed in pPb collisions via prompt D% and J/yr

e Heavy-flavor i indicate charm v2 > bottom vz In pp
 Full reconstruction of prompt (non-prompt) DO lets us probe lower ptbehavior of ¢ (b) quark

CMS pPb 8.16TeV

T T T [ T T T [ T T T [ T T T [ T N R WL BLELNLELEY BLELEL AL BLELELE LI B LR
> 0.1 —
- @ Prompt J/y Kg 185 SN;)f‘:line <250 0 5: ATLAS i
0ol @ PromptD’ O A r - . pp {s=13 TeV, 150 pb” -
N ® ® _ 0.1 60<N_ <120 _
O O | i 1-5<|AT||<5 + :
B - e C—U -
o = ® | i ; i
<?>>N 0.1 ® ¢+. 8 B 0.05© by | -
? e e . : i b ’
UO + © - ] ] Rt TR I § Lo )R —
0.01 T o _ : 5 9 g :
- PLB 791 (2019) 172 & |  _oos -
I A . v e b b b b b by

0 5 6 3 0 1 2 3 4 5 6 7

4
p_(GeV) 2 arXiv:1909.01650 P, [GeV



Prompt DO vz in pp and pPb

(CMS-PAS-HIN-19-009)




DO mass peak
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Vssignal extraction Procedure
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13 TeV pp Prompt DO v;

* Apply non-flow subtraction

. Vo extracted from stiAé’”“l using charged reference particles (0.3 < pr < 3 GeV)

v (DY) =V (D", ref /\/ A (ref, ref).

e vs slightly below strange hadrons at 2-4 GeV
 Similar to trend in pPb collisions

e Consistent with zero at higher pr

e Limited by low-pileup pp luminosity
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Multiplicity Dependence

CMS Prellmmary pp 1.5 pb pPb 186 b

 First measurement of Nuwk dependence of prompt DO v2 in pp & pPb 0-1f

* No significant trend vs. multiplicity in pp o
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Multiplicity Dependence

* First measurement of Nuvk dependence of prompt DO v2 in pp & pPb 0.13

* No significant trend vs. multiplicity in pp

- Significant positive vz in pPb down to Nuk = 50 for 2 < pr < 6 GeV

- Diminishing vz in pPb as multiplicity decreases for pr > 6 GeV

CMS oPb 8.16 TeV
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Non-prompt DO vz in pPb

(CMS-PAS-HIN-19-009)




Non-prompt fraction

e Non-prompt DO originate primarily from B hadrons CMS Preliminary  pPb 186 nb™ (8.16 TeV
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8.16 TeV pPb Mass Peaks

---Combinatorial
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- Similar fit procedure as 13 TeV pp analysis
* Fit in 3 regions of candidate DCA

- Larger DCA implies larger non-prompt fraction
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V2 and non-prompt fraction

pPb 186 nb' (8.16 TeV)
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. Calculate V;Zgnal and non-prompt fraction in each DCA selection

* Plot these two quantities against each other...
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Non-Prompt D9 Extrapolation

CMS Preliminary pPb 186 nb™' (8.16 TeV)
| | | | | | | | | | | | | | | I | | | | | | I | | | | | | | | | | | | | | |
- 2<p_<5GeV 185= N, " <250 | 5< p. <8 GeV i
- |y|ab|<1 1 __ :
0.011- —+ -
_ 4 ./’;
_ /
& /./.
2 <« i
0 AN 1
>
0.005 —
O | | | | | | | | | | | | | | | I | | | | | | I | | | | | | | | | | | | | | |
0 0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8 1

Nonprompt D° Fraction Nonprompt D° Fraction

- Extrapolate with linear fit
» Apply non-flow subtraction

. V2 extracted from VgiAg”“l using charged reference particles: v, (D) = V,,(D" ref)/ \/  (ref, ref).
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Non-prompt DO vs

* Non-Prompt D9 v2 consistent with zero

- Evidence for ¢ > b quark ordering of v2
* Only in region from prt = 2-5 GeV
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Non-prompt DO vs

CMS Preliminary pPb 186 nb™ (8.16 TeV)
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Summary

* Non-zero vz seen for prompt DO in 13 TeV pp collisions
» Multiplicity dependence measured for prompt DO in pp and pPb
* Non-prompt DO v2 in pPb found to be compatible with zero

More information at
- Evidence of ¢ and b flavor hierarchy of vz in pPb CMS-PAS-HIN-19-009

- Constrains models of the initial state of small systems
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B feed-down

CMS Simulation Preliminary

| | | | |
CGC (Zhang et al.)

. 0 B mesons
e D°from B mesons (PYTHIAS8)
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- Shifting between B and D? depends on pr

* PYTHIA indicates DO° carries >50% of B pr
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Decay smearing effect on vo

. CMS Simulation Prellm/nary
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- Some smearing of B vz expected

from decay kinematics
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Non-flow subtraction

CMS Preliminary pPb 186 nb™ (8.16 TeV)
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Signal fraction

CMS Preliminary pp 11.5 pb' (13 TeV)
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