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Motivation

» c(m~1.3 GeV) and b(m~4.7 GeV).
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» Suppression and elliptic flow of
heavy flavor leptons, originating
from semileptonic decays of D and
B mesons, observed at RHIC energy
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ATLAS detector
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Heavy flavor muon extraction

PD Apcaio + pms

ATLAS-CONF-2015-053
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» Very similar for pp and Pb+Pb, no
centrality dependence
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Signal extraction in data

ATLAS-CONF-2015-053
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» Templates are builded in simulation. Fits
performed to extract heavy flavor muon fraction @

» Good agreements between data and templates
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Other background contamination

» Inclusive single muon pr
spectrum after subtracting
decay-in-flight using 2010 pp
data at 7 TeV

» For pr <14 GeV, other sources
of background are negligible

» HF muon fiducial volume:

4<p'|'< 14 GeV
| < 1.0

Best momentum resolution
Signal purity ~100%

Small systematic uncertainty
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HF muon production
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Nuclear modification factor

'_ ATLAS Preliminary ]

<
<

= 1; =276 TeV -
40-60% os- T ++1 L - Ran — 1 (1/Neyt)d*N/(dprdn)
20-30% oo by i (Tan)  d*ov/(dprdn)
0101 1 Ml

L +0-10% 2011 Pb+Pb L, =0.14nb™" |
02 .20-30% 2013 pp L =4.0pb” B

£t $40-60%  mi<t T .E » HF muon Raa measured in 5
[ (e Y centrality slices covers 0-60%
— » Significant suppression (0.4) in
> ATLAS Preliminary ]
T S = 2.76 TeV ] most central
30-40% ™ L - » Strong centrality dependence. No
10-20% os —¢+l . | _'— - strong dependence on pr
L +++._*_:_{_:_{_‘ i

0.4—

N 2011 Pb+Pb L _ =0.14nb™" |
02 +10-20% 2013 pp L =4.0pb” -

-+ 30-40% ml <1 E
T ATLAS
p_ [GeV]




Qipeng Hu (USTC) SEPT 24, 2016 WUHAN

Mid-rapidity vs. forward

Phys. Lett. B753 (2016) 41
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» Good agreement between ATLAS and ALICE

» No obvious rapidity dependence
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HF muon vs. D meson

25.8 pb™! (5.02 TeV pp) + 404 ub™ (5.02 TeV PbPb)
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» Very different behavior compared to the D° or inclusive hadron
» Significantly smaller suppression for inclusive HF muons
» Strong momentum dependence for hadrons and D° ATLAS
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HF muon vs. B meson

25.8 pb™” (5.02 TeV pp) + 350.68 ub™ (5.02 TeV PbPb)
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» Different energy and different centrality
» Similar behavior within uncertainties
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HF muon vs. b-jet
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» Centralities (averaged over measured ranges) are similar

» Weak (or none) pr dependence in both measurements
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Elliptic flow of HF muons
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Out of plane

Event plane method is used to
extract HF muon elliptic flow

Reaction plane angle 2 is
determined based on FCal
energy deposition

Decay-in-flight subtracted
EP resolution correction applied
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signal counts [k]

SEPT 24, 2016 WUHAN

-------------------------------
L ATLAS Preliminary _
351 Sy = 2.76 TeV -
I 2011 Pb+Pb L, =0.14 nb™
30 .
- 10-20% T
r Inl<1
i 4<pT<4.5 GeV
...............................
25O 0.5 1 1.5 2 25 3
2lp - W |
e B e e B
- ATLAS Preliminary
- Sy = 2.76 TeV -
: 2011 Pb+Pb L, =0.14nb™ 1
5
L 10-20%
L Inl<1
| 8< p, < 10 GeV

dN

—— = Ny |1+ 209

d¢

vgbs
U2

B Res{2W5}

12

signal counts [k]

N

= [T T T T T
& ATLAS Preliminary

= | \Syy =2.76 TeV =
S 14 2011 Pb+Pb L = 0.14 nb™ _
© L

C

)

‘»

2.5

| 40-60%
| i<t
i 4<pT<4.5 GeV

ATLAS Preliminary

Sy = 2.76 TeV
2011 Po+Pb L =0.14nb™ ]|

- 40-60%
L i<t
| 8< p, < 10 GeV

cos(2(0 ~ W)



Qipeng Hu (USTC) SEPT 24, 2016 WUHAN

H F muon ﬂow ATLAS-CONF-2015-053

ALICE Phys.Lett.B 753 (2015) 41
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» Significant v, (~8%) at lower pr. Still
significant up to p71~10 GeV

15 » Good agreement between ATLAS and ALICE ATLAS
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HF muon flow vs. D° flow
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Summary

» HF muons found to be suppressed in Pb+Pb
collisions with a strong centrality dependence

» HF muon Raa similar with b-jet, but different
from D° and charge hadron

» Significant non-zero v2 of HF muons up to 10
GeV. Good agreement between ATLAS and
ALICE.

» vo (HF muon) < vy (DY)

Thanks! @ATLAS
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HF muon extraction for 2010 data
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Signal fraction and spectra
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HF fraction and spectra in 2010 data
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Mass ordering of Raa
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Event plane determination

* Reaction plane (WRP) is approximated by
event plane (W _F°) measured in FCal:
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