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@ Outline of the Talk
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¢ Introduction: heavy quarks as probes of QCD matter at LHC
¢ Heavy flavour in ALICE
» D mesons at central rapidity
» electrons at central rapidity Compare Pb-Pb and pp
» muons at forward rapidity — Nuclear modification

¢ Summary
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‘QCD matter’

Parton energy loss and
the nuclear modification factor

ALICE

Parton Energy Loss by

» medium-induced gluon radiation

= collisions with medium gluons

aN,,/ dp,

< (N,)dN,/dp,

RAA(pt) =

< CO//> dep/dpt

p p AE(E med/um)

10°

10°
1042

1

1N, /(2% p) (d*N,) / (dn dp, ) (GeVic)?

10° Pbe S = 276TV
/ . 0-5%

70-80%

T D D et T T N SN N SN SN TN SN N SN
0 5 10 15

1
20

PLB 696, 30 (2011) P, (GeVic)
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oo The parton and the medium %
BDMPS-Z formalism ALICE

ath length L ,
. (k) transport
9="2" coefficient € medium

Radiated-gluon energy distrib.:

AL
o3l xa.C; /%
dw 0

C, = Casimir coupling factor: 4/3 for q, 3 for g
+ In vacuum, gluon radiation suppressed at 6 < my/E,

— “dead cone’ effect znaes
Q _99_999' —~—c==—=

¢ Dead cone implies lower energy 0SS (Dokshitzer-Kharzeev, 2001)

Baier, Dokshitzer, Mueller, Peigné, Schiff, NPB 483 (1997) 291.
Zakharov, JTEPL 63 (1996) 952. Dokshitzer, Khoze, Troyan, JPG 17 (1991) 1602.
Salgado, Wiedemann, PRD 68(2003) 014008. Dokshitzer and Kharzeev, PLB 519 (2001) 199.
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AE (gmedium ’CR ’m’L)

q: low ch., ~no mass _-)ﬁﬁ& pred: AEg > AECzq > AEb
u,d,s: m~0, Cx=4/3
= Ru<R, <R,
g: high ch., no mass
g: M0 Ce=3 At RHIC:
Q: low ch., high mass ————"" . |ncjusive R,, of e from

c: m~1.5 GeV, Cx=4/3 D and B decay
b: m~5GeV,  Cg=4/3 *No pattern seen
At LHC:
‘QCD matter’ ‘R,, for D and B
Pattern?
Seee.qg.:

Dokshitzer and Kharzeev, PLB 519 (2001) 199. Armesto, Salgado, Wiedemann, PRD 69 (2004) 114003.
Djordjevic, Gyulassy, Horowitz, Wicks, NPA 783 (2007) 493.
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¢ Two main parts:

> barrel (In]|<0.9), B = 0.5 Tesla
» forward muon spectrometer, -4<n<-2.5

ALICE apparatus and datasets

¢ Crucial for HF:

» vertexing, tracking
» hadron and lepton ID

¢ Datasets used here:

7 TRIGGER
~ \CHAMBER
~116m from |.P,

—~

system, pp pp Pb-Pb
\/SNN (TeV) 7 2.76 276
year 2010 2011 2010
L.« MB/cent 5/nb 1.5/nb | 2.5/ub
Ling W 16.5/nb 19/nb | 2.5/ub

¢ PDb-Pb centrality: slices in signal of large-n
VO scintillator arrays

ICHEP2012, Melbourne, 06.07.12

— Glauber fit

40-50%

PRL106, 032301 (2011

75000 20000
VZERO Amplitude (a.u.)

Andrea Dainese



secondary vertex

impact parameters ~100 um
— L.

Strip Drift .|

UL L LN S N BN NN BN L BLELELE n

1000 -—2<p‘<3 GeV/c -

800

Entries /12 MeV/ic? |
o
o
l
=
=
+

600

[ Pb-Pb, |5, = 2.76 TeV
‘O Centrality: 0-20% ]

200k u = 1.863+ 0.003 GeV/c? _
- 6 =0.017+0.003 GeV/c?® 1

S (30) = 538 + 84
1 1 1

N I T TR T VRN R TR
1.75 1.8 1.85 19 1.95 2

arXiv: 1203.2 5giant Mass (Kn) (Gevic) :
ICHEP2012, Melbourne, 06.07.12 Andrea Dainese
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D meson cross

3
10° P

D’ ppVs=7TeV,L  =5nb"

T

T T ™

ALICE ]

|

pod 1

S
S 1
1
3
i
- 10F
? u
= |
a- 1F
© =
-~ - 5t
-8 10' - (mES
E v
F Daomvins
102"
s E
& 3
s E
AR | .
b B &l e weer S

bt tb Ll bbb bl

wevansessss CEREEEEEEEEE PRI

il

JHEP1201(2012)128

B, (GeVic)

—~ 10°

S

S 102
10

e

=

o 10

g

-

Q_"' 1

gl

—~—

8 10

102

Data

Data
CNMVFNS  FONLC

R e e P mm s
g ) ALICE ]
B D, ppfs=7TeV,L _=5nb" ]
] = |
: - st E
L G =S 3
E Cron R
Dowr e s
3.5% lumi, BR norm (ot shown) _
=

‘.I"i'll'l".l;'l”"i; lliv"ﬁ'rivi Mo

INAAARNIN|

10

15

p?b(GeVIc)

¢ Used as a reference for Pb-Pb studies (scaled
to 2.76 TeV based on FONLL)

¢ Scaling validated with small dataset at 2.76 TeV

FONLL: Cacciari et al., arXiv:1205.6344
GM-VFENS: Kniehl et al., arXiv:1202.0439

sections in pp / leV

ALICE

¢ Well described by
perturbative QCD
calculations: FONLL
and GM-VFNS

P, ||y|<0_5 (ub/GeV/c)

do/d

Data / Scaled

10°

10%E

-
o
T T T 17

LA B B B BN N
ALICE 7
D* meson ]
B=
== ]
- == E
F -=276TeVdata E
l [] syst. unc. %
+=+7 TeV scaling
E [Jsyst unc. E
+ 3.5% lumi (7 TeV scaling), + 1.9% lumi (2.76 TeV data)
+1.5% BR norm. unc. (not shown)

2 4 3 8 10 12

P, (GeVlc)

JHEP to appear, arXiv:1205.4007
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) u
S [ D° meson D" meson D** meson
S ‘ |
Q, EE @ﬁ Centrality 0-20% ALICE  ysy=2.76 TeV Systematic uncertainties
ro) - .
3; mﬁ —l— pp rescaled reference E’ from Data
bk Pb-Pb
o 10 g i -V = from B feed-down subtr.
o = =
= C ©
Z i : E G- i
S B - e i
2l .
107 e . #* -
gl -y g
I == o -
0oL = —o—ff— T
104k Centrality 40-80% e =
E —O— pp rescaled reference :$: + 5.3% norm. unc. on pp ref. for centrality 0-20% not shown —O0— 3
N +6.9% norm. unc. on pp ref. for centrality 40-80% not shown —-@— ]
| —A— Pb-Pb BR syst. unc. not shown 4
T "SR EERE RETI ARNE FRRE FRRE ERNE ARl RRRE cb b b b b b bvaa Lo | pe b b b b b b Lo Ly 1
0 2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
p, (GeV/c) p, (GeV/c) P, (GeV/c)

¢ Strong suppression 4g- observed in central collisions (0-20%)
wrt T,,-scaled pp reference

¢ Significant suppression also in semiperipheral (40-80%) wrt
Ta-scaled pp reference

arXiv:1203.2160




,CHE@P ¥ D meson nuclear modification factor %@

Melbourr;e ﬂ L IC E
o Lt prrrprrrp e rprrprrp ettty
g— 1'8; DO Centrality 0-20% f ) - : dNAA /dpt
% 1.6;— D* _ <TAA> dopp/dpt
o 1'4;_ * @ :; E
1.2 D + -
A S
0.8 = : —
06 H | % -
04f # _% : -
. i —f
OO_I ! |2|| ! |4|.| ! |6|| ! |8|| ! |1|0| ! |1|2| ! |1|4| ! |1|6| N B |2|| ! |‘L| ! |6|| ! |8| L1 |1|0| ! |1|2| ! |1|4| ! |1|6| L1
p, (GeV/c) p, (GeV/c)

¢ Suppression for charm with respect to binary scaling is a
factor 3-4 above 5 GeV/c

¢ Compatible among the three species

¢ Less suppression in peripheral collisions
arXiv:1203.2160
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ALICE Performance 12/10/201 0
=900 GeV (2009 data)

1/(2np,) o/(dp dy) (mb/(GeV/c)?)

-
(=]
T

pp,\s=7TeV, |y| < 0.5

©0
o
L

spectrum

—4— ALICEc,b—e
—— FONLLc,b—> e

additional 3.5% normalization uncertainty

. = ‘,«'

®
o
P

Subtract data-tuned

~.
T
.

dE/dx (TPC) (a.u.)
[=2]
T

Data/FONLL

o
T
.

T T T [T T T

"o
e
(o
o
o
=
o

Il Il 1
T A T

arXiv:1205.5423

U0 W RSN T

mass (TOF) (GeV/c y 12
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WAy  Cocktail-subtracted electron R4 %

Melbourne - . . - n L IC E
¢ Consider (inclusive electrons — cocktail) spectrum

> low p,: large systematic uncertainties (mainly from electron ID)
» above 3-4 GeV/c. dominated by charm and beauty decays

R.(p) = 1 dN,,/dp,
% 2._ LA l Al LI ] LA T L l AA t <T > d; /d

w 10° S —— § - Pb-Pb, \ s, = 2.76 TeV AA op 0
S 102 cocktail: (e'+€)/2 g 1.8 e 0-10% lyl<0.8 =
= @ conv.of y . E 2 - . ) .
= 10 S 4 2 1.6 il -e-e* 60-80% lyl<0.8 -
% 1 - ALICE Preliminary n é E g - ] N
> 107 | e A T 1.4 3
g 10?2 . lnt:luslveT 3; i I :
%'-10-3 1; 1-2:"— — _::
g 10* = o e [ IR0 L Y G T T
2 10° - 1: . + _—*-_+_ * + .
10 ] 0.8 ! -
& 107 = - -
"~ 10° o e 0.6 + . P * B
1oL Pb-Pb,\sy, = 2.76 TeV 3 . ¢ ]
jof 0-10% central E 0.4 |€:}| g L
o2f Ao § -
p, (GeV/c) - ALICE lrreliminary l ] normlalizatlon t.lmcertalnt;l( ]
—l | Ll Ll l L § I N N N S N S S —— Ll 1 1 1 l-

% 1 2 3 r 5 6

¢ Suppression in ct p, (GeVc)
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MC pp 7 TeV all
Pythia charm

: :_._ Perugia-0 beauty
decay
secondary
hadrons

o

ledpt (counts /0.5 GeV/c)
3 3

Secondary p

fiT

i .ﬁm ﬁﬁﬁ "

(GeV/c) ‘

ICHEP2012, Melbourne, 06.07. 12 Andrea Dainese



- decay muons:
R pp 2./6 and / TeV, 2.5<y<4 ALICE

— F . - - - T T 7 D) =
§ 108L ALICE pp Vs=2.76 TeV, u*«—HF in 2.5<y<4 = 10° £ >\ ALICE pp {s=7 TeV, p*«HF in 2.5<y<4
o 10°E ® =
O] R —— data 3 o N
2 107 ENN [ uf<HF, FONLL . € oty
8 ... - — — - p*e—charm, FONLL : a- SRS,
ZJ 0° EEENRNN =T n*beauty, FONLL E = 103k
= 108 [ ] 1 -
e = TN = i -
;5 2 - E S 10°¢
= B 1 -
b 10*E = -
© O E E 10 = L S — —
- R = Hint S
10°F L - 3.5% lizati rtainty not included. S
E § \\\\\.\:\3 1 - D70 r|10rma IZallon UI"ICeI ainty n()I INncliu el §I=
102;_ L=19 nb 5 — 25:_‘ — :
E  1.9% normalization uncertainty not included g F
1 r 1 . . . 1 . . . 1 . . . 1 . . |__ & 2§
2 2.2;- E 8 1.5k
E E © -
2 15 EEEEEE=—=n I -
s — 0.5F
< 0.5¢ ~E
g 0 P T H S B R | E . R | | L
0 2 4 6 8 10 % 2 4 6 8 0. 12
arXiv:1205.6443 p, (GeVic) PLB708(2012)265 p, (GeVic)

¢ High-statistics measurement at both energies (muon trigger)
¢ FONLL describes the data and indicates beauty dominance above 8 GeV/c




@ HF-decay muon R, , at forward y %

ICHEP °
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1 dN,/dp
T.a) do,/dp,

RAA(pt) = <

12— 77 T
E:E [ALICE Pb-Pb \s,,=2.76 TeV, u*«- HF in 2.5<y<4 |
Centrality 0-10% T

0.6

0.2}

¢ Suppression by a factor ~3 in central collisions

¢ No evident p, dependence
arXiv:1205.6443




@ eavy-flavour suppression
ICHEP °

vs. energy loss calculations ALICE

5:1.2_ —!_Vf‘ 1T T ‘ 1T ‘ T ‘ T ‘*\ T ‘ T | \_ <1'2_AILIéEIPbI F).b. T _|2%6._r\|/ |J_r| HFI I2é T 4|. |“
c | Average D°, D", D", ly|<0.5 | A | Pb \5=2.76 TeV, e HF in 2.5<y<4 7
1 e e, ( Centrality 0-10%
1E ------------------------------------------------------------ T 1— ————\—,—"—‘——————————————————-I-'-."""-r,-,,- —————— r
D ALICE . ey Ty ,
i 0-20% centrality ] P M . T
- . - - NLO (MNR) with EPS09 shad.t
0.8 Pb-Pb,\/syy =2.76 TeV 0.8F ( v e
- Vitev rad. + dissoc.
s [] Vitev rad + dissoc i I BAMPS
06 BAMPS N 06r BDMPS-ASW rad ]
L hTet w BDMPS-ASW rad
0_4_— : n [ ] n — 0.4f
_ )))‘) --l--—l 4 %
02k S imne B 0.2
o_\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\|\_ 0-"'|"'|"'|"'|"'|“
0 2 4 6 8 10 12 14 16 0 2 4 6 8 1C
p, (GeV/c) p; (GeV/c)

¢ Models with E-loss (Vitev and BDMPS-ASW) describe both
D and u

¢ model (elastic only) seems to over-suppress charm
wrt beauty




Summary %

Melbourne n L I C E
¢ Rich set of heavy-flavour production measurements with ALICE

and B At high p, for now (u and e)

¢ Suppression of high-p, heavy-flavour production (and charm
azimuthal anisotropy - talk by C. Perez)

¢ Indicate strong medium effect on c and b quarks
¢ Consistent with expected energy loss mechanisms

« Pattern? No clear pattern, data not conclusive yet

¢ Next step: extended Pb-Pb measurements with 2011 data and
measurement of initial-state effects in forthcoming p-Pb run at
the LHC
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ALICE

EXTRA SLIDES

ICHEP2012, Melbourne, 06.07.12 Andrea Dainese
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HQs E loss: some expectations
ICHEP °
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¢ Energy loss based predictions: factor 3-5 suppression for D mesons

¢ Significantly smaller suppression for B

Ru(p,) and B, (p,)

¢ Shorter formation

Radiative E loss Radiative E loss + dissociation _
L LI S S B S V————f——t—+—— time of heavy hadrons
o, = - 5% =5500 | iy
—owmavaim | 12] o ] > addlthnal Raa |
“r e hdghii | suppression due to in-
~ - Botiom dN ly = 2900 | medium dissociation?
. 08 B -1 ]
y (m, ~5 GeV) _
:3 ~ i | _ ' rfoom(l,l 10 GeV)
04 S .
v | 04~ == — e
~D m~15eevy---| R . b B
So —— Beauty hadrons dissociation & energy loss | —
0.2 N =] 1 - Charr:hadronsdissociation&ener::llloss i 25fm 16fm 04fm
L | I | | | L | L
00 20 40 60 80 100
L S T Py [GeV] » B
(GeV)
o Ll n
—_— -
Wicks, Gyulassy, “Last Call for LHC Predictions” )
WorkShOp, 2007 VlteV, et al, PRC80 (2009)
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Triggers and Pb-Pb Collision Centralrty %

*  Minimum-bias (MB): combinations of the
following detectors

Pixel Fast-Or (1 or 2 hits)

VZERO scintillators (one or both sides)

-2 pPp- 87% of Oinelastic

—> Pb-Pb: fully efficient in 0-88% of o, .4/0nic

« Single muon: MB + a muon with p,>0.5 GeV/c
and -4<n<-2.5

Pb-Pb centrality classes
(percentiles of 6,,4,0nic) from the 10%

—— Glauber fi S
VZERO signal amplitude, which (@;e it W%

is well-described by the Glauber- 10
T i

model
‘VZERO amplitude used also online
10-2 P | T I I I I I L1
0 5000 10000 15000 20000
PRL 106, 032301 (2011)  VZERO Amplitude (a.u.)

Illlllllllllllllllllll'
+ Data 1L

Events

for centrality-based triggering 1
107

40-50%

50-60%

llllll IIlll




09
”’

ICHEP

Melbourne

¢ Main selection: displaced-vertex topology

D meson reconstruction in ALICE %%

ALICE

¢ /K ID in TPC+TOF helps in rejecting background at low

T

)

N
o
o
o
o

Py

pointing angle 0

point

D'flight line—, __ - - -

secondary vertex

Measured TOF - expectation for kaon (ps

T T
Pb-Pb, |5, =2.76 TeV -
0-20% centrality ]

| . — 600y . time (nc) vs p§o
impact parameters ~100 um §_ - Pb Pb ALICE Performance | R
= - - 2/05/2011 3 1 15 2 25 3
5 500- 4 : - b (GeV/c)
5 N ; Pb-Pb, minimum bias %
§ 400~ by . % 1000(-2<p,<3 GeV/c
; B e Data, pions i E
= - = Data, kaons | - = [
Lol 300 4 Data, protons [ ~ 8ooF
- 2 o MC, pions . -]
- . 5 O MC, kaons ] = i
200_ t & MC, protons  |-— u:J 600
- L. - [
- . é A ] [ Pb-Pb, |s,, = 2.76 TeV
100 : ié b i ‘O Centrality: 0-20% ]
0 : 200k u=1.863+ 0.003 GeV/c?
107" 1 - 6 =0.017+ 0.003 GeV/c? 1
P, [GeVic] [ S (30) = 538 + 84
0..I....I....I....I....l....l....

arXiv:1203.216

1.75 1.8 1.85 1.9 1.95 2
invariant Mass (Kn) (GeV/c?)




“ HF decay electrons: pp /7 TeV, |y|<0.5 %

Melbourne ﬂ L IC E
1 1 - 101 E T T T T T T T T E
— 107 T T T T T T T g —~ 10 F) T T T T T T T T3 % F ]
< t\ pprs=7 TeV.JLdt -26no' TPC-TOFTPC-TRD-TOF 1 T i‘. pp.AS =7 TeV.JLdt -21np' TPC-EMCal 1 S F —4— ALICEc,b—e
> 102 —o— (e'+e)2,ly|<05 o T qo2f —o— (e'+e)2,|y| <06 [}
) H —— background cocktail 1 & ) — background cocktail ] ‘\2 102 F —— FONLLc,b—>e
ey 3 -:\ \ - q0 conv. of Vreson ] =~ 3 \ \ - q0 conv. of Yeson ] el F E
3 10 \ —n n = g 10 \ —n n E S £
a EATR p ———w a p --0 =
k=) ) N kel —_
ST LA —0 UL 2 S 10tk —0 UL 2 P
% 107 F -1  —directyy % 107 --Y  —directyy :._" 10° E E
g 10° g 10° ® i
g g %5
10° 10° a 104k __
5 10 ; 3
107 107 = .
10° 10°E ~ 10°F 3
10°F 10°F _ ) ] i
E T N— E |
i s~ 10tk PP \s=7TeV,ly|<0.5 |
10"k 10" : T N
E Eo | R | Do T Fadditional 3.5% normalization uncertainty
3 g 9__:'.v,:.H].,:.,:”.,:'Hv,r.r:,....,H..,:E L 1 | 1 |
8  gb [ cocktail systematic uncertainty 8  gb [ cocktail systematic uncertainty E = £ T T o ™3
° E [ inclusive electron systematic uncertainty ° E [ inclusive electron systematic uncertainty E =z E E
g ;: [EZ] total systematic uncertainty g ;: [EZ] total systematic uncertainty E % é —g
x E x E 3
§ 5F § 5 © E E
P E P E [a] E E
E 4 £ 4 : 3
8 3F 8 3F E 3
% E % E E E
g 2 g 2 E . E
2 = 3 E “E
g 1:. A I I B B T = 1:. I F 3 + e
N R S R B 78 N R S B 778 5 ? E
p. (GeV/c) p. (GeV/c) a3 E
t t ok L ! I L I I I I

7 8
p, (GeVic)

¢ Inclusive electrons spectrum with two different PID analyses: TPC-TOF-TRD and TPC-EMCAL
¢ Cocktail of backgrounds

> “photonic” electrons (from y “conversions”), based on measured =° cross section (m, scaling for other mesons)
» quarkonium decays, based on LHC data
» from direct photons (pQCD)

¢ Inclusive — Cocktail: electrons from ¢ and b decays - combine the two PID analyses
arXiv:1205.5423
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ALICE

AD'
B ep™

4P

6 < P, < 12 GeV/c
lyl<0.5

Empty: Uncorrelated syst. uncertainties
Filled: Correlated syst. uncertainties 1

D* Dshlftedby+10(N W :

0 50 100 150 200 250 300

350 400
part

<
<
o

@@

m Centrality dependence of suppression %

ALICE

1.2

0.8}

0.6

02F

I

- ALICE Pb-Pb /5, =2.76 TeV, i HF in 25<y<4 |

6<p <10 GeVic :

KD 1 <
L Filled: Correlated systematic uncertainties
[ Open: Uncorrelated systematic uncertainties

50 100 150 200 250 300 350 400

¢ Large suppression in central collisions (x3-4)
» Less suppression towards peripheral collisions
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e Comparisons: charm and pions
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¢ The suppression of D mesons is comparable to that of pions

52:|||||||||||I [ I I 'll: ) 5||l|llll7|l1|lllIllllll]l|ll
o 18 ALICE = = 5 - Pb-Pb,\ s,,,=2.76 TeV — — Rad (Vitev)
: 0-20% centrality 1 OC 4 5 Centrality: 0-20% Asd+ desco (Vi) 3
1.6F Pb-Pb,\[Syy =2.76 TeV - Average D°,D",D”, |y|<0.5 ]
u I ] %:é 4f- from arXiv:1203.2160v1 WHOG rad+coll (Horowitz)
i e AverageD’,D, D, Iy[<0.5 7 - Charged pions, [n|<0.8 AdS/CFT Drag (Horowitz) |
C o Charged hadrons, n|<0.8 ] - ~ .
1.2:— + 1, ;7|<0.8 (Preliminary) —: 35:— \ e CUJET1.0 (Buzzatti) —:
L - -
_E ] 3
0.8 = -
; ; 2.5(~
0.6F E -
0.4 &4 n = 2F
P il === R
0:I 11 | 111 | 111 | 111 | 111 | 111 | 111 I 111 | 11 I: :
0 2 4 6 8 10 12 14 16 18 1“__
P, (GeV/c) .
0.5
0—1llllllllllllllllllllllllllllll
0 2 4 6 8 10 12 14 16

P, (GeV/c)
¢ Heavy-to-light ratio “Rp,.": @ hint of Rp,Y > Rpa"
¢ In the model calculations:
» High-p: Rp,, > 1 due colour charge effects (c-quark vs gluon)
> Low-p,: additional increase to mass effects (c-quark mass)
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Comparisons: E-loss models

ALICE

¢ Several models based on E-loss and heavy-quark transport describe
qualitatively the measured charm Ry,

51-2T‘JllllIIIIIllll"llllllllllllll llllIlllllllllllllllliiillllll

L 1 N L o
ac | x Average D°, D', D™, lyl<0.5 |} Charged hadrons, n|<0.8

T W }

| : ALICE I — = \fitev rad (l) |

i 3 0-20% centrality L Vitev rad + dissoc (1) .

0.8 \ . - WHDG rad + coll (1) -

! w1 Langevin HTL2 (IV) |

0.6 wiwiw Coll + LPM rad (V) -

i BAMPS (VI) 1

.- CUJET1.0 (VI)

Wy BOMPS-ASW rad (Vi) | ]

- _"

i . _-_'_.,_‘;—’-' .

0.2 ab-S l"!"‘!..r.
L \:‘m-—‘".l'.“_ ....... -t

0- 11111’1}’1_11111111111h—1—l—n—1—11—1—[—l—r’hlllllrrllll_l_ill'lllllfllllllll i

0 2 4 6 8 10 12 14 16
pt(GeV!c)

2 4 6 8 10 12 14 16
pt(GeV/c)

Models with E-loss
(radiative, rad. + coll.)
generally close to both
D and charged RAA

» Vitev rad + D dissoc

> and CUJET1.0
rad + coll

Model based on AdS/
CFT Drag over-
suppresses charm
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s it a QCD medium effect?

ALICE
0-20% centrality
Pb-Pb,\/s, = 2.76 TeV

Average D°, D¥, D™, |y|<0.5 -
[ NLO(MNR) with EPS09 shad. -

R, HF-decay muon

—

_—

o
®

0.4F

0.2

ALICE

-
I\J-ho)ml\)

—
LI I L

0.6f

IIlIIllIIlIIIIlllllllllllllllllll

TTT I TTTT I TTTT | TTTT | ITTT | TTTT | TTT
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¢ Small effect expected from PDFs shadowing above 5 GeV/c
¢ Suggests that this is a hot medium effect
¢ p-Pb run at LHC crucial to measure initial-state effects




