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Disclaimer: biased view towards
LHC, ALICE, friends,...




Introduction : general ideas, concepts...
Highlights of pp measurements
Snapshot of pA data

Results in AB collisions:
> Nuclear modification factor: electrons, muons, D°, D*, D", Ds*, B—=J/y

* ok X X

> Azimuthal anisotropy:
- vz electrons, D°, D*, D™
- DO vavs. centrality and Raa vs Event Plane

* Summary

"Z. Conesa del Valle



Experiments
and some concepts



KEYWORDS HEAVY QUARKS AS QGP PROBES

* Production in nucleon-nucleon collisions ' ’
> Production time Tp ~ 0.05 - 0.15 fm/c
= Tool to test pQCD calculations
7 Q

*  Nuclear medium influence: p-A collisions
> Shadowing (PDF modifications in nuclei) and Gluon saturation

= Tool to study high density small-x gluons

* Effects ina QGP: A-B collisions
> Energy loss in the QGP (high pt)
> Thermalisation in the QGP (low pt)
= Probe of the QCD medium * w
down

®
strange

' charm

Cartoons just for illustration

[Dokshltzer and Kharzeev, PLB 519 (2001) 199. Armesto, Salgado Wledemann PRD 69 (2004) 114003 D_]OI’d_jeVIC Gyulassy HorOW|tz chks NPA 783 (2007) 493...]
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EXPERIMENTALLY How ?

* Direct measurements

> Inclusive D mesons (c+b —D), e.g. D° —K g//1’
> Prompt D mesons (¢ —D) /

> B hadron reconstruction ? '@il/

Lo o
vl

. @/} @ * Indirect measurements
/i/-’ > Heavy flavor (c+b) decay leptons
. /7 J... > Beauty decay leptons (B-tagging)
/ > B jets
K+ ~// J/ ' > Dilepton invariant mass

»  Particle correlations

“Z. éese; del ale - R 5 Sapore Gravis 2012,: 23 November 2012



SPS at CERN

protans

antipromans

inns

neutninos to Gran Sassn
neufrons

electrons

LOMPASS

ALICE EHEL

?}‘ e i tyines

CNGS

ISOLDOE

Fast Area

-

wﬁjl" ‘.'E' /{ h\\\

CTES farnm Sassa
T kin



RHIC at BNL




The LHC at CERN
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... THE MEASUREMENTS

= = — e e -
- - — ——me——— ——

¥ In p’ron—pr'oo clliios...

B
D9, D+, D™*

B jets

*  In heavy-ion collisions...
HF electrons
 Bhadrons
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>

Proton-proton Results
cf this morning in Tibo’s He talk

Production in hard partonic collisions
Production time 1p ~ 1/mq ~ 0.05 - 0.15 fm/c

= Tool to test pQCD calculations

Q

Q
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[ALICE Coll. JHEP 07 (2012) 191]
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= Their cross section evolution with /s is well described by pQCD.
~560 ub x 950 collisions / 42mb ~ 13 cc pairs in 0-10% AuAu at 200 GeV
~5 mb x 1500 collisions / 65mb ~ 115 cc pairs in 0-10% PbPb at 2.76 TeV

[

-
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SEPARATING CHARM & BEAUTY

pp 200 GeV [ALICE Coll. arXiv:1208.1902 (2012)] Pp 7 TeV
| % 10’25— \s=7TeV,[Ldt=2.2nb"
2 pol @ 2012:pep 200 GeV , ly| < 0.35 /"‘\ PHENIX % E .\ pp.\s =7 1€ f =<eh ,a . T R N e e o
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Note : PHENIX QM12 Au+Au results o (Gevio P (GeVic)

. . . CMS Coll. CMS, EPJC71 (2011) 1575
being reviewed to include the B and D | ’ 7L RO
meson pt shape in-medium modification.

= First direct measurements of the charm and beauty contributions
to the heavy flavor lepton spectra in HI experiments.
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CHARM(ONIA) MULTIPLICITY DEPENDENCE
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*  Charged particle multiplicity in high-multiplicity pp collisions at 7 TeV
is larger than the multiplicity in the peripheral CuCu collisions at 200 GeV

*  Similar increase of prompt-D and J/y production vs multiplicity
* No clear pt dependence on the prompt-D relative yields vs multiplicity

* Hints for multi-parton interactions at a hard scale in pp collisions
[ALICE Coll, Phys Lett B712 (2012) 165 175] o 7 [B Alveretal(PHOBOS Coll )Phys ReV C83 024913(2011)] -
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d-Au & Cu-Cu Results

Vsan = 200 GeV

Nuclear environment influence: p-A collisions
> Shadowing (PDF modifications in nuclei) and Gluon saturation

= Tool to study high density small-x gluons



Minimum Bias

O:‘ A ~ [STAR, P.R.L.98 (2007) 192301]

lllllllllllll[lllllllllllllllllllllllllllll
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P, [GeVic] p, (GeVic)
[PHENIX Coll, arXiv:1208.1293 (2012)]

= No suppression observed for heavy flavor particles within
uncertainties (flat-like shape & compatible with unity)

* Largest difference within HFe and ©° Rqa, seen in the pr range where
cold-nuclear-matter effects are expected to be more important
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= No suppression observed for heavy flavor particles within
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* Largest difference within HFe and ©° Rqa, seen in the pr range where
cold-nuclear-matter effects are expected to be more important
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HF ELECTRONS AT RHIC ll

0.5 40-60% Cu+Cu I -
- 0-20% d+Au ¥

04"2"3" 45767
p, [GeVk]

M.Durham, Utrecht 12

*  Similar behavior to that of dAu for comparable <Npq-t+>

* Un-expected further suppression at forward rapidity.
Similar effect to that observed for J/y ?
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HF ELECTRONS AT RHIC ll
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* Similar behavior to that of dAu for comparable <Npq-t+>

* Un-expected further suppression at forward rapidity.
Similar effect to that observed for J/y ?
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Pb-Pb & Au-Au Results

Vsan = 200 GeV and Vsan = 2.76 TeV

Effects in a QGP: A-B collisions = = Au-Au, Pb-Pb
> Thermalisation in the QGP (low pr)
- Medium transport properties = dN/dprt, Raa, vz
> Energy loss in the QGP (high pT)
- Medium density and size = dN/dpT, Raa, v2

- Color charge (Casimir factor) : AEuqs < AEq = compare to light hadrons
- Parton mass (dead cone effect) : AEy < AEc<... = compare c and b production

= Probe of the QCD medium



RHIC, HEAVY FLAVOR SUPPRESSION
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RHIC, HEAVY FLAVOR SUPPRESSION
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HF MUONS AT LHC

4 Milov, Perepelitsa, QM12
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* Central to peripheral ratio at mid-rapidity by ATLAS, Rcp:
»  Systematic suppression with centrality
> No pt dependence
* Consistent results with published RAA at forward rapidity by ALICE

- Suppressuon by a fac‘ror' of 2 4 in O 10% PbPb 2.76 TeV
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HFE RAA AT RH]C AND LHC
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Similar magnitude of heavy flavor electron suppression at /snn=2006eV
(PHENIX, RHIC) and /snn=2.76TeV (ALICE, LHC)

Caveat: ¢/b contribution to the HF electron spectra may differ at RHIC and LHC
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STAR lNCLUSlVE D° MESON RAA
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most central collisions, . q
*  while there might be an 06 — % 5

enhancement at low pt ?

Wei Xie, Thusty, QM12 p (GeV/C)
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ALICE D° D+, D*+ D + MESONS 0-7.5%
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= Suppression by up to a factor of 5 at pT ~10 6eV/c in 0-7.5%
= First measurement of prompt Ds* in heavy ion collisions
= D, suppression similar to that of the D°, D*, D™

ZCdV, Grelli, Innocenti QM12

[ALICE Coll. arXiv:1203.2160 (2012)]

Sapore Gravis 2012,. 23 November 2012

'Z. Conesa del Valle



CMS NON-PROMPT J/l])
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*  Centrality dependence of B—J/y Raa

>  50-100%: factor ~1.4

>  0-5%: factor ~2.5
* Hint of less suppression at mid-rapidity
* Hint of larger suppression at higher pt

10 15 20 25

PbPb 2.76 TeV

30

Mironov, Jo, QM12
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LHC RAA PT DEPENDENCE |

PbPb 2.76 TeV
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= Similar HF decay e (]yl<0.6) and p (2.5<y<4.0) Raa in 0-10%
= they are also comparable with D mesons Raa (ly|<0.5) in 0-7.5%
considering the semileptonic decay kinematics (pt¢~ 0.5 pt® at high pr)

[ALICE Coll. arXiv: 1205. 6443 (2012)]
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LHC RAA PT DEPENDENCE |

PbPb 2.76 TeV
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= Similar HF decay e (]y|<0.6) and ¢ (2.5<y<4.0) Raa in 0-10%

= they are also comparable with D mesons Raa (ly|<0.5) in 0-7.5%
considering the semileptonic decay kinematics (pt¢~ 0.5 pt® at high pr)

= D Raa shows a similar trend as charged particles and «* in 0-10%

[ALICE Coll. arXiv: 1205. 6443 (2012)]
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40 60 .
p_(m.) (GeV) jetp_(GeV)

[CMS Coll. EJC 72 (2012) 1945.]

* Different suppression pattern than charged particles at low pt
* while at high pt the suppression is similar

e e —

guyen, QM12
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LHC RAA CENTRALITY DEPENDENCE

<1 _2 T T | L | T T | T T | T T | T T | L | T T
< T
C F Pb-Pb,|sy=276Tev  pr>6GeV/c

m ALICEDmesonR,,, 6<pT<12 GeV/c, lyl<0.5

[] Uncorrelated syst. uncertainties

0.8 E Correlated syst. uncertainties

JHEP 09 (2012) 112

L | T T

0.61- + H H -
0.4 . o -
0.2— Read from CMS-PAS-HIN-12-014 * —
@ CMS Preliminary Non-prompt J/y R, 6.5<p,<80 GeV/c lyl<1. 2] %% 276 Tev
- [ ] CMS Preliminary Non-prompt JAp syslt uncertallntles | ]
I A I N Y I Y I | I | I I | I | L1 1 1 I |
OO 50 100 150 200 250 300 350N 400 Mironov. QMl 2

part
[ALICE Coll. JHEP 09 (2012) 11]

:Z:Z():T:'Z:I' -Z:Zé::: > ‘()‘ _o Ib
peripheral - ;e;ﬂ;al_ """""

= TIn central collisions, for pt>6 GeV/c, non-prompt J/v
(CMS) seem less suppressed than prompt D mesons,
albel'r The duffer'ence on 'rhe b/c average p1'
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D 2 :I || ] 1 I ‘[ || 1 ] 1 1 ] L ] | ] L ] || | 1 I:]
° 185 ALICE =
g 0-20% centrality -
o 1.6 D mesons Pb-Pb,\ s, =276 TeV —
240 Average D°, D*, D™, |y|<0.5 -
(0 S i
. NLO(MNR) with EPS09 shad. -
1.2F :
N -
1 _y ]
0.8 _// .
0.6 —/I =
K 1] H ]
0.4+ H 1l —
- - I_I | -
0.2 E} u ¢ i ]
O L1l l L1 l L1l l L1l l | - - l | - - l L1l l 1 1 1 l-i

0 2 4 6 8 10 12 14 16 18

P, (GeV/c)

[ALICE Coll. JHEP 09 (2012) 11]

COLD NUCLEAR MATTER &

e e ———_

R, HF-decay muon

2_llll[llll[lllilllllllllllllillllll]llll]lllllllll_
1.8[ALICE Pb-Pb\[s,,=2.76 TeV, p*« HF in 2.5<y<4
1.6:— HF muons Centrality 0-10% _:
1-4;‘ NLO (MNR) with EPS09 shad._;
1.2F .
1 p—
0.8 5
0.6 .
LR P
; H'-H-E- #
0.2~ .
0-1lllllllllllllllllllll11lllllllllllllllllllllllll-

o 1 2 3 4 5 6 7 8 9 10
pt(GeV/c)

[ALICE Coll. PRL 109 (2012) 112301]

= HF decay g & D mesons Raa suppression in the most central collisions
can not be explained by shadowing alone for pr>4 GeV/c

= likely a final state effect

= need pPb data to quantify initial state effects
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MODELS DESCRIPTION OF RAA

D mesons Charged particles Non-prompt J/ Lp
:((1.2 JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 5 b""]""l""["" LBELENL I L ANL BNL B
- Average D°, D*, D™, lyl<0.5 | 0-20% Charged particles, ml<0.8 {C 1.4/~ CMS Preliminary Vitev: 0-10%, y~0

- ~ PbPb\(s, =276TeV g ::: g ::::g:::ooiuoc

lllllllll

_ WHDG: 0-80%, y~0
-3 ALICE — - V?tev rad (1) _ e 0 100% I Rad+Coll E loss
F 0-20% centrality Vitev rad + dissoc (I) .
0.8 \; WHDG rad + coll (Il) DUBIE: 0-100%. y-0
3 Pb-Pb,\/syy = 2.76 TeV AdS/CFT Drag (Ill) I CUJET proliminary 1
= N\ —  Langevin HTL2 (IV) He,Fries,Rapp: 0-100%,y~0 -
oo = M\NN L e Coll + LPM rad (V) 0.8 B +F transport -
= L BAMPS (V1) i

=iiimi CUJETA.0 (VII)
s BDMPS-ASW rad (VII)

0.6
0.4

1)

-
a1 W) (Wl (Wl
-
N
-]
R
T [ T T T [ T T T [ T 1T l—

= 04

[llllllllllllll-:‘“llll
|

T T T I T T T I T T T I T T T I T T

02 ‘ ”|l|:llllllllllllllll :
-||\="ﬁ'-'” i xa B 02 -
\ o, el e o s (Y o =gy L e b—quarks:O-lOO% |I]'d.4 .
| | | | | | | | . \ i (via secondary J/y(u‘u’) :
0 11|11T111111111111111.!1.1!.11!,11111In—rllllllllll1111111111111 0—11.11..1.l....l....|.v..lnlllu
0 2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16 0 - 10 15 20 25 30
p. (GeV/c) p. (GeV/c)
t ‘ P, (GeVic)
[ALICE Coll. JHEP 09 (2012) 11] [ALICE Coll. arXiv: 1208.2711 (2012)] [CMS Coll. QM12]
-

Models predict quantitatively well both light, charm and beauty Raa

'VZ Conesa del Valle
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AZIMUTHAL ANISOTROPY

= e e e

= == e e o e,

*  Heavy flavor is suppressed up to high pr... Azimuthal dependence ?
*  Address path length dependence of HQ energy loss at high pt?

*  Collective motion (flow) at low pt?

plane
dN N
P 2—72 (1 4+ 2vy cos(p — Wy) + 2uscos2(p — Wa)| 4 ...)
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HEAVY FLAVOR ELECTRON Vo

——— = = e s e

—_— e = = ——— e e ————— = - = = =

................................ ™N T ALELE LA LA L L L A
- J | 1 I I | 1 — >

- — 0.3': e ALICE : Pb-Pb, =2.76 TeV, 20-40%, Inl<0.7 -
0'35 SSPAR Preliminary 200 GeV 3 -- charged hadrons 5 " S © " 0
0.25E 3 = o PHENIX:Au-Au, |5, = 200 GeV, 20-40%, Ini<0.35 ]
E J ®WSTARD'0-80% @ 925F E
0.2 — | | = 16 0-80% S b E
= RIS, W s O = g ALICE ]
0.15F s n N SN 3 WNPEV,{210-60% § [ raciiiinaay
- gl / ) - © . :— __"
O.l:— g £ﬁ T 4 e NPEv,{4}0-60% X 015: i
Cm - @) _ ;
0.05E e = % 0.1 % -
A = o= i@ - H .
OF - = 0.05} m } m —q— -
0 0sE- = O - ;
003E - = o R I I 3
-Ol:._lllllll—: E E
0 1 2 3 4 5 6 7 8 -0.05- B
™ 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 l 1 1 1 N

e P, [GeVie] 0 2 4 6 8 10 12 14
Wei Xie, Tlusty, QM12 p, (GeVrc)

ZCdV, Sakai, QM12

* Non-photonic / HF electron vz :
> At 39 and 62 GeV consistent with zero within uncertainties
» At 200 GeV, v2>0 for pr > 3 GeV/c
> At 2.76 TeV, v2>0 at low pt (>30 effect in 2<p7<3 GeV/c)
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FURTHER lNSlGHT AT LHC

S 0.4 T | roT | | 1] o 2 L L B ) I L L n
)] = ‘[— - Q - 7
45_ B Pb-Pb SN =2.76 TeV = 18 - D’ K'rt —a— D°R,, InPlane . i
c - ALICE - CE)' T % 9 5x10° events —=— D°R,, Out Of Plane -
o 0.3 [ PRELIMINARY ] o 16 - aLIC Pb-Pl.:) >\<[si - 276 TeV . Correlated syst. uncertainties .
é B ] 5_ . : PRElI;I}INﬂERY Central?th;/ 30-50% I Un(.:orrelated syst. uncerta.int.ies i

L - < L Anticorrelated syst. uncertinties _
>C\I 02__ ] < 1.4 I Gilobal norm. uncertainty ]
n ] o .
N ’ 1.2~ - —
0.1 . . | ]
- - 1 e — -
- . : | ]
O_ S ] 0.8 _+_ - T ]
- . _ : 0.6 $ o7 $ j: —
-0.1— ® D, EP2A¢ bins, 2<p <3 GeV/c ] - - _E__$_ 7
~ A D, EP2A¢bins, 3<p <4 GeV/c Empty box: syst. from data | 0.4r $—Ei3——5*3— E+:= :I: —
B Filled box: syst. from B feed-downT| - - - - i .
-02 [ L ol b b Ly T 0.2 __ ]
0 10 20 30 40 50 - ]
. o/ 0 111 | 111 | L1 1 | L1 1 | 111 | 111 | 11 1 | 111 | 111 | 111
Centrality (%) 0o 2 4 6 8 10 12 14 16 18 20

_____________ (:)__ - H b~
central peripheral

= Indication of non-zero D meson vz (30 effect in 2<pr<6 GeV/c)
= Hint of centrality dependence at low pr
= Larger suppression OutOfPlane than InPlane up to pt~10 GeV/c

» might indicate elliptic flow at low pr
» might indicate longer path length at high pr e

1 7T]\]Im Plane NOut Ot—Plane

v _—
ZCdV, Cafttarri, QM12 " Ry 4 N In—Plane °+ N Out—Ot—Plane Rz event plane resolutlon
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Raa & vo

comparison to models




& V> AT RHIC

—— e —— e e—

—————

—_— e —__ — —— e ——wa——— ——

HF ELECTRON Raa

R AuAu 200 GeV
c:< 1_6:— (@)  0-10% central - == Armesto et al. (I) —f
1.4 van Hees et al. (ll) —f
1o S 3/(2xT) Moore &
-------- % 12/(231;T) Teaney ("l) _]
1 —|
0.8 —]
0.6 - = The simultaneous
04/ (}B- description of HFe Raa
02" . # : and v2 is challenging
L 0_2::::I::::I::::I::::I::::I::::I::::I::::I::::j
:I:>‘:\l E (b) o 7°Rpa E
0.15—  minimum bias a] . 70v,, p,>2GeVic| 1 [PHENIX, P.R.L.98 (2007) 172301]
= H,} o o R eyt ] [Armesto et al, P.L.B 637, 362 (2006)]
0.1 ¥ SR —  [H.van de Hees et al, PR.C 73, 034913 (2006)]
— , _ [G.D.Moore et al, P.R.C 71, 064904 (2005)]
0.05— [I7] ,’*/., By o —\\\\[_- -
i ZgN —— L. PH>ENIX -
0: A\ l ----- :
I A
p. [GeV/c]
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HF ELECTRON RAA & Vz AT LHC

AA

Heavy flavour decay electron R

. i
1E\‘__ __________________________________ 1
0.8\" :

Pb-Pb, VSN =2.76 TeV, 0-10%, i<0.6
e pp ref (scaled cross section at 7 TeV) -
*  pp ref (FONLL calculation at 2.76 TeV)
= 1= BAMPS g
= = Rapp et al.
m POWLANG ~
ALICE ]
PRELIMINARY

AR |
= R
0.6_ “‘
0.4_ < ﬁ-- % ﬁ
0.2 N T (L -|-l-""~ ‘ -
O:||||||||||||||||||||||||||||IIIIIII_
0 2 4 6 g8 10 12 14 16 18
p, (GeVic)

Heavy flavour decay electron v
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0.2
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PbPb 2.76 TeV

1"

e ALICE : Pb-Pb, \s, = 2.76 TeV, 20-40%, n|<0.7
=1 = BAMPS

= = Rapp et al.

m= POWLANG %
ALICE
PRELIMINARY

’
q
'
.
— —
\l
'\

-
L1

o

- ||||||||

2 4 6 8 10 4
P, (GeV/c

N

= The simultaneous description of HFe Raa and v2 is challenging
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R Prompt D

D MESON RAA & Vz AT LHC
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H H ﬂ . -0.2 —--- Rappetal Empty box: syst. from data |
—IE: ||| _ e BAMPS Filled box: syst. from B feed-down_]
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O||||||||||||||||||||||||||||||||||||||| O 2 4 6 8 10 12 14 16 18
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= The simultaneous description of D

mesons Raa and vz is challenging
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LHC, RAA OF OPEN AND HIDDEN CHARM

0.8

0.6

0.4

0.2

2<pr<5 GeV/c ALICE ]
Pb-Pb, sy = 2.76 TeV 1

e D°, lyl<0.5, 2<p <5 GeV/c .
n Incluswe J, 2. 5<y<4 0, 2<p_ <5 GeV/cT

— Correlated syst. uncertalntles
[JUncorrelated syst. uncertainties
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—o—1
&
[ —e—1]
i 3
e e b e

common normalization uncertainty: 7% (peripheral) to 4% (central)
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[ALICE Coll. arXiv:1203.2160 (2012)]

0.8
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0.4

0.2

[CMS Coll., JHEP 05 (2012) 063]

pr>6 GeV /¢ ALICE |
Pb-PD, s\ =2.76 TeV -

i ¢ Average D°, D", D, 6<p.<12 GeV/c -
1 CMS prompt J/y, pT>6.5 GeV/c
® —Correlated syst. uncertainties

[ JUncorrelated syst. uncertainties

|

C
[ —e—] 1]

y

C

| I I I | I I I | I I I | I I I
1 1 T
1 = S .
[——11

i

ommon normalization uncertainty on ALICE data: 7% (peripheral) to 4% (centra

I‘-_’I l | I | | I | I | l

o T 1

%

< Npart >

PbPb 2.76 TeV

= Similar trend of D mesons and J/vy at low and high pr

» 2<prt<5 GeV/c D (|ly|<0.5) vs inclusive J/y (A

LICE,2.5<y<4.0)

» PT>6 GeV/c D (|y|<0 5) Vs pr'omp’r J/l]) (CMS |y|<2 4)
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0:40% contr [PHENIX, A. Dion private com.]
non-photonic electrons & 70
| ]
i= g
7o ~ 3
[ "H
-‘u.. :"\
e u.f‘\"‘,_‘l‘ﬁ
MM, 5
[ 0.2} 48
0 | | PP 1 © AusAu @ s, = 200 GeV
0 2 3 4 5 6 7 N . ?
1 2 3 4 5 3 7 8 P
p, [GeVic] p_ [GeV/c]

* HF data in pA and CuCu collisions at 200 GeV
> presents no suppression within uncertainties,

> but an un-expected further suppression at
forward rapidity,

> need more, and precise, measurements

* Heavy flavor production is suppressed in the
most central collisions

»  Both at RHIC and LHC

Z &on del Val o
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SUMMARY II

0.8

0.6

0.4

0.2

@ Average D°, D*, D™, 6<pT<12 GeV/c

¢ Charged particles, 6<pT<12 GeV/c
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(
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E:ommon normalization uncertainty on ALICE data: 7% (peripheral) to 4% (central) |
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part

* Heavy flavor production is suppressed in the most central collisions
> Light particles have a similar pr and centrality trend than charm Raa
> Non-prompt J/y seem less suppressed than charged particles

*  Azimuthal anisotropy of HFe and charm observed
> v2>0 both for pr ~ 3 6eV/c at RHIC and at the LHC
> Hint of vz centrality dependence at low pr (D% ALICE)

*  HQ energy loss models reproduce reasonably well heavy flavor Raa

measurements. Challenging simultaneous description of Raa and vo.
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Thanks for your attention !

Special thanks to the organizers for the invitation
and to A. Dainese for the help
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(dzND/dyde) / (dZND/dyde)
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HF MULTIPLICITY DEPENDENCE
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(dZND/dyde) / <d2ND/dyde>
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CORRELATION OF PT(B) & PT(D) Vs PT(LEPTON)
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Track Number

PHEN]X SEPARATING CHARM & BEAUTY
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* Identify electrons o

* Fit the electron DCA distribution of inclusive electrons in pt bins
and extract the charm and beauty fractions

> Rely on MC templates of the different contributions

> Photonic contribution evaluated with:
a) cocktail method, b) conversion tagging in the VTX
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PHENIX CHARM 8c BEAUTY HF

AuAu 200 GeV

PHENIX Preliminary
® 2011: 200 GeV Au+Au MB
e 2012: 200 GeV p+p
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Dixit Marzia "Bottom in Au+Au appears more suppressed” ?

Rosati, Nouicer, QM12
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Dixit Marzia "Bottom in Au+Au
appears more suppressed” ?
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Rosati, Nouicer, QM12
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Charm: 200 GeV Au+AuMB =
n° PRL 101, 232301 (2008) -

Bottom: 200 GeV Au+Au MB —
pp: b/(b+c) Fitted by FONNL
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Facebook : Comment of a friend...
13 agost %

No m'agrada - Comenta-ho

breaking news from QM: bottom reached the bottom

gh8 [J2




e e e — — R

ALICE, HF V>
— PbPb 2.76 TeV

e et i, —

Heavy flavour decay e” v,

N [T T 1 | T 1 1 1 11 T 1 | 1 1 | 1 1 | 1 1 | T 1 |_
- O - I .
0.3 :vHFe B (1 4+ OA) US inclusive __ v; background _,5_ 04:_ Pb_Pb VSNN=2'76 Tev—_
[ e S - ALICE Centrality 30-50%
025__ o = NHFe/Ne background 9 0.3—
N 3 N
0_2:_ HLICE <V 0_2:_ 1
- - PRELIMINARY B
0.15— 0 1:_ 1
N -9 - -
;_ a _+_ ! O |

o1 |/ T ,« % L vt 1 o— ey
L 4 PA L
0.05 1 -0.1
e D° EP2A¢bins
0 :_ ______________ - '0-2_ * D*J’r EP 2 A¢ bIhS Empty box: syst. from data
B - * D', EP2A¢bins Filled box: syst. from B feed-down_
.0.05_—20_400/° Pb_Pb, V?w — 2.76 Tev, In|<0.7 O_I L | é L1 1 4|- L1 1 é L1 1 é L | I1|OI | I1|2I | I1|4-I | I1|6I | I1|8_
B L1 1 | L1 | | L1 | | L1 1 | L1 | | L1 | | L1 1
0 2 4 6 8 10 12 14 P, (GeV/c)

P, (GeV/c)

= Heavy flavor electron v2>0 at low pT (>30 effect in 2<pT<3 GeV/c)

= Consistency among D meson species (D% D*,D™*)
= TIndication of non-zero D meson v: (30 effect in 2<pt<6 GeV/c)

Sakai, QM12
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CENTRALITY,

THE GLAUBER MODEL
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*  Glauber model : geometrical picture of the collision

> The nucleons are distributed following a known density distribution function p(r)
(Wood-Saxon), as a function of their radius, usually measured experimentally;

> The nucleons travel in straight-line trajectories and their trajectory does not
change while passing through the nucleus;

> The nucleons interact with a nucleon-nucleon inelastic cross section, ann(VYsnn),
measured in pp collisions, where /snn is the energy available in the nucleon-nucleon
(NN) center of mass. At 2.76TeV onn=64+5 mb.

Po
r) = :
p(r) l+exp(’—;n) '
R=1194% - %%y
A3

* Characteristic parameters:

> Number of participant nucleons

> Number of colliding nucleons
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