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Wealth of ATLAS results on open heavy flavor*
In these 12 minutes, focus on three recent measurements
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Key features of heavy-ion collisions

Hydrodynamic described “collectivity” of the bulk (pr < 5-6 GeV)
Jet quenching suppresses particles at high py > 5-6 GeV

A. Adare et al, Phys.Rev.C90 (2014) 2, 024911

Langevin Drag & Diffusion Modeling

* Heavy quarks “flow” with the bulk

y coorainate [Tm}]

» Suppression in high pr heavy quarks

x coordinate [fm]
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Muons from open charm and bottom
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Are separated from light flavor decay muons
and from each other via:

a) Momentum imbalance between the
measurements in the inner tracking
detector and the muon spectrometer

b) Distance of Closest Approach distribution
and template fitting
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Nuclear Modification Factors
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Nuclear Modification Factors
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What about flow of heavy quarks?
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Measure the yield of

charm/bottom muons relative to
the reaction plane

ATLAS
Pb+Pb |5, = 5.02 TeV

0.3-1.9nb”
In"l<2
¢ charm muon

& bottom muon

~0.25
> L

0.2F
0.15F
0.1F

0.05F

~0.25
> F

0.2F
0.15f
0.1

0.05F

L )

30-40%

N0.25:
02f
0.155—
0f

0.05f

~0.25
> L

0.2F
0.15F

0.1F

by
T

0.05F

~0.25
> L

0.2f
0.15f
0.1F

0.05F

10


https://inspirehep.net/literature/604730

this a consistent picture?
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_ Both match mass splitting in Ry, at low py
Ssf ; DREENA-B has closer match to elliptic flow v;
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What about a mini-QGP droplet in proton+proton collisions?

A. Adare et al, Phys.Rev.C90 (2014) 2, 02491
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What about a mini-QGP droplet in proton+proton collisions?

SONIC Hydrodynamics
with proton (3 quark) geometry

Heavy Quark Langevin

elliptic flow v5

L | Charm Langevin & p+p SONIC
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Heavy quark flow might
not be so surprising
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In pp, charm also “flows” (v, > 0) |
.e. azimuthal correlation with low p; hadrons...

Bottom consistent with v, = 0 in pp.
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Summary

o New ATLAS results on charm/bottom muon Ry, presented

o Combined with previously published v, v; for charm/bottom
muons gives strong constraints on energy loss mechanisms
(radiative/collisional) and QGP expansion modeling

o Published v5 for charm/bottom muons in pp 13 TeV remains a
significant puzzle
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Comparison with other measurements
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Comparison with other measurements
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Heavy flavor channel matters — decay kinematics
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Does the charm flow at RHIC?
Phys.Lett.B557 (2003) 26-32

Charm quarks dragged and
diffused in QGP suppresses
high py hadrons

(Raa 1)

And push generates “flow”

(V2 1)

PHENIX Collaboration, Phys.Rev.Lett 98 (2007) 172301
249 cita

Yes, but what about bottom quarks?
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Model Variations

State-of-the-art calculations

Langevin versus constant Ejpss
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