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Overview of the talk

O Physics motivation for the Ds™ analysis in Pb-Pb collisions

0O Ds* meson reconstruction strategy in ALICE

Oppat+/s=7TeV:
- Ds* pr differential cross-section
-> it defines the reference for the Pb-Pb analysis
- D meson ratios

0O Ds* meson dN/dpt and Raa in Pb-Pb at +/snn = 2.76 TeV

0 Summary and conclusions
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Physics motivation

O Heavy quarks produced in the early stages of the collisions (high Q?)
- Effective probe of the high-density medium created in heavy-ion collisions

O In-medium energy loss expected smaller for heavy quarks than for light
quarks and gluons due to color charge and dead cone effect [I]

Eioss(b) < Eioss(€) < Eioss(light) 7 —

L (@) RN = STARD’;

O The relative yield of D*swith respect 20l o B - = -c-quark -

! / . —-=-DatT, |

to non-strange D meson expected ; ' 5 atT

. . . [ a

to be enhanced in Pb-Pb collisions 15[ rodro D -

. . . ] Tt == ro .

in the intermediate pt if charm quarks —2> | dahet !
hadronize via recombination AN
in the medium [2, 3]

05=""L  arXiv:1204.4442 [nucl-th] .

_ - Au + Au, sgrt(s. )=200 GeV, b=7.24 fm "~..

[1] Y. L. Dokshitzer, D. E. Kharzeev, Phys. Lett. B519 (2001) 0 0 P T S

[2] I. Kuznetsova, J. Rafelski, Eur.Phys.J.C51:113-133,2007 0 1 2 3 4 S 6
[3] M. He, R. J. Fries and R. Rapp, arXiv:1204.4442 [nucl-th] p, (GeV)
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ALICE apparatus and dataset

TOF p/K/mt  TPC tracking + ITS tracking +
PID p/K/1t PID vertexing

VZERO trigger +
centrality
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ALICE apparatus and dataset

JulcE

TOF p/K/mt  TPC tracking + ITS tracking +
PID p/K/1t PID vertexing

VZERO trigger +
centrality

Trigger based on ITS pixels
and VZERO scintillators

| Glauber model fit of the
] VZERO amplltude

e ——

System Energy (TeV)| Ev. analyzed Luminosity Central barrel
PP 7/ 3x 108 4.8 nb"! acceptance
Pb-Pb _ In|< 0.9
Centrality 0-7.5 % 2.76 .6 x 107 28 pb-
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D*s meson reconstruction strategy
in the ALICE central barrel

D" 2ot 2 K'K-r* BR= (2.28 £ 0.12)%
cT(Ds) = 150 pm

Invariant mass analysis of fully reconstructed
decay topologies originating from displaced
decay vertices

Track impact parameter resolution

,§\3ooi B e e . : _
S 250 nCuce ; Candidate selection common
2 ] . for pp and Pb-Pb
» 200
e . Pb-PbData(2011) | 3 Decaylength
e + Pb-Pb MC (Hijing) O Cosine of the pointing angle
< 150 : | O Distance of tracks to secondary vertex
100; . O Invariant mass of the ¢ reconstructed meson
| " |
50 ‘:,,zx | For Pb-Pb analysis only:
| Nl VUVSEEER O Decay length in the transverse plane (x,y)
106_1 e s O Standardized decay length (x,y)

1p?(GeV/c) O Cosine of the pointing angle (x,y)
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Particle identification selection (PID) %

1000 T T —— — 20000
E\ 1 \ ‘\3—\‘4W = .
—_ 900 :—||| \\‘ f"\ ;‘He \\ e pegrlag:ﬁscs - 150001
= E EP v V%L L negative particles, 5 100001
g 7005— \ ' % \ ':‘e»-. \ Pb-Pb, 2011 run, - u
(%') 600;'— \\» \\\ \ \\\ m‘ =276 TeV :(§ 5000:_
- ¥ ] v‘:';‘, X (& L
S 500F W%, 8 o
T 400F : 1 :
N E W -5000/
S 300F e g
O = B -10000—
100", & -15000F
(0 — =Sasmmsiases — = B
0.1 02 03 0 1 2 3 45 200005 1 15 2 25 3
> (GeVic) p (GeV/c)
TOF: identification based on difference
TPC: identification based on dE/dx: between the measured time-of-flight
>I< ° . . . —
- N*0 compatibility with (tMeAs = tToF - tTo0) and the one expected
Bethe-Bloch curves for a given particle species
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Particle identification selection (PID)
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o 800F | d Y g - n o : .
e =\ D v\ AL\ negative particles, S 10000 0-20% centrality 7
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e e s $700C LB arXiv: 1203.2160
O l l = _20000: Lol :ilx YR TR SN TR TR SN T (T ST TR T SN (NN TN WY WY S ST T T U 7.].
0.1 0.2 0.3 0 1 2 3 4 5 0 0.5 1 1.5 2 2.5 3
> (GeVic) p (GeV/c)

TOF: identification based on difference
* . o . _
- N*0 compatibility with (tMEAs = tTOF - tT0) and the one expected
Bethe-Bloch curves for a given particle species

Track compatible with the kaon or pion hypothesis if both its dE/dx and time-of-flight
within 30 from the expected values, with at least one of them satisfying a 20 cut

= Factor > 20 of background reduction in prrange 4-6 GeV/c in Pb-Pb
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proton-proton analysis at 7 TeV

arXiv: 1208.1948
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O Analysis performed on the 2010 pp sample at 7 TeV

Ds* signal in pp collisions

ALict

0O 3 x 108 minimum bias events corresponding to an integrated luminosity of 4.8 nb!
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arXiv: 1208.1948

Invariant mass distributions of Ds* candidates in 4 printervals from 2 to 12 GeV/c

fitted with a Gaussian function (signal) + exponential (background)
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Efficiency and B feed-down subtraction

> 1 = T T T T [ T T 1T = ) . - . Nl)f raw
% - pp, Is=7TeV - doPs B l | Jprompt y<yre
é i ;o | d[)T ‘ N e 2 A.\‘ A/)T ACC X 8)])“)"][)[ BR . Lilll
L T o] 8 = y|<0.5
X
¢ 10 L = — B — -
c - .
s - :
)
Q B _]
QO i e
< 2
10 ==& =
- —o&— Prompt D -
i Prompt D), No PID ]
B wf3+ Feed-down Dy .
10_3 :_ | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 _:
2 4 6 8 10 12

P, (GeV/c)

O Acceptance x efficiency for prompt
D™ and Ds* from B feed-down

O Higher efficiencies for Ds* from B
feed-down due to larger displacement
from the primary vertex
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Efficiency and B feed-down subtraction

ALICE
N AN e .
= i g e dpr o 2AyApr((Acc X €)prompt) BR - Liny
L - [ i 8 = .\‘| <(0.5
X
o 107 e B = —
cC - ]
o = T ’
[y i i
8 ]
< e | Feed down subtraction
2L _
10 : - —&— Prompt D' g . i.’\,,v'li’u.u'l):L fromB
. Prompt D7, No PID ] j[)l'()mp{ =1- ’\"Ruu‘])+
B w3 Feed-down D} 7 . L N
il i O Fraction of prompt Ds™ mesons fprompt
S ST T estimated using:

p. (GeV/c) - beauty production cross section

from FONLL[] calculations

O Acceptance x efficiency for prompt - MC efficiency for feed-down Ds*

D™ and Ds" from B feed-down

O fprompt ranges from 0.93 to 0.87

O Higher efficiencies for Ds* from B depending on the pr of the Ds* meson

feed-down due to larger displacement

from the primary vertex [1] M. Cacciari, M. Greco, P. Nason, JHEP 9805 (1998) 007
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D*s pr-differential cross section

> ALICE
in pp at 7 TeV
6\103;"f'=w” EFiar & % Gedet & ik 2 44
e . ALICE - O pr-differential cross section for
D o7 - Dgppis=7TeV,L =4.8nb 1 prompt Ds* mesons
(_g g ] O Integrated luminosity of 4.8 nb-!
= i _ gegg_sgij"sm"m ] O Described within uncertainties by
= 10 | E GM-VENS[ I] calculations (pQCD)
S F 7 7
= I
- 1 :
Q. g ALICE data points .
P F #stat unc. == ] ]
~— - m— -
[ ]syst. unc.
© g E
LS
- + 3.5% lumi, + 5.3% BR norm. unc. (not shown) .
N 2’— -
sl 15F B .
I | S T em &
= ost [H = = ]
2 4 6 8 10 _12_ 14
p. (GeV/c)

[1] B. A. Kniehl, G. Kramer, |. Schienbein and
H. Spiesberger, arXiv:1202.0439 [hep-ph]
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D*s pr-differential cross section
in pp at 7 TeV

~ 1ot 1 o= []pr-differential cross section for
= - f  ALICE,ppis=7TeV . prompt Ds* mesons
> N ﬂ'ﬂ_ D°, D', |:+)*+JH_EP 01(2012) 128 7 O Integrated luminosity of 4.8 nb"!
(_2 1071 s D arXiv 1208.1948 2 0O Described within uncertainties by
= T _ﬁmﬁ D (L =5.0nb" (x 5) GM-VFNSJ[ I] calculations (pQCD)
10 -E-EL‘E' —— D°(L_=50nb) |
S - _ﬁ%-ﬂ-ﬂ' —— D" (L_=5.0nb") -
_% E st —— D: (L _ =4.8nb") E
— 'E'_E_
S 1T 1= — R = 0OD%D*and D™ pr-differential
= - — - cross section also measured
3 | ¥ ] at the same energy
10 |
h: —
i syst. unc. $ i
10-2 _ + 3.5 % global norm. unc. (not shown) —
— | | | | | | | | | | | | | | | | | | | | | | | | | —
0 ) 10 15 20 25
oN (GeV/c)

[1] B. A. Kniehl, G. Kramer, |. Schienbein and
H. Spiesberger, arXiv:1202.0439 [hep-ph]
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D meson ratios =

: : ALICE
Measured cross sections extrapolated to full pr range with FONLL
O | ] T 171 L L L | T 171 T 171 T 171 T 171 T
= 147 ¢ ALICE, p >0, lyl<0.5 SHM i ;
T [, LHob Prelim., p >0, 2<y<4.5  ----. PYTHIAG, Perugia-0 - ALICE E o
1.2— ) lyl<0.5, p_>0 — p,>0
- = e'e’, pT>0 i
J[ & ZEUS,p>8.8 GeVic midy = ATLAS (prelim) ¥
- o HI1, p,>2.5 GeV/c, mid-y ] p>0 :
0.8 . E
B ] ZEUS (yp) L
0.6 :— _: p,>3.8 GeV/c '
. N . . :
0.4 Hﬁ ..%?A - H1 (DIS) A
. - % +% 7 pT>2.5GeV/C SHM
0.2~ ﬁ} ~ . 2 TP PYTHIAG, Perugia-0
N A | Combined e'e g.n lyl<0.5, p_>0
- - p_>0 . T
O T IIII|IIII:|IIII|IIII|IIII|IIII|IIII|I
D* D™ D D} 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
D° D° D° D* y

S

O Ratios of D meson cross sections compatible 1 strangeness suppression factor Ys
within uncertainties with results at different 2 do(D7F)/dy
energies and collision systems %= 46D /dy +do (D) /dy
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D meson ratios

Measured cross sections extrapolated to full pr range with FONLL
o | 1 [TTTT T T T T [T
= 147 ¢ ALICE, p >0, lyl<0.5 SHM i i
T [, LHob Prelim., p >0, 2<y<4.5  ----. PYTHIAG, Perugia-0 - ALICE E o
1.2— ) lyl<0.5, p_>0 — p,>0 :
- = e'e’, p.>0 . :
J[ & ZEUS,p>8.8 GeVic midy = ATLAS (prelim) ¥
- o HI1, pT>2.5 GeV/c, mid-y i p,>0 5
0.8 .
B ] ZEUS (yp) L
0.6 :— _: p.>3.8 GeV/c
B A9 ® ] :
0.4 Hﬁ ..%?A - H1 (DIS) A
. - % +% 7 pT>2.5GeV/C SHM
0.2~ ﬁ} ~ . 2 I PYTHIAG, Perugia-0
N A | Combined e'e g.n lyl<0.5, p_>0
- - p_>0 . T
O T II|IIIl:lIIII|IIII|IIII|IIII|IIII|I
D* D+ D D} 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
D° D° D° D* y

O Ratios of D meson cross sections compatible 1 strangeness suppression factor Ys

within uncertainties with results at different

. o ) 2do (D7) /dy
energies and collision systems s

~ do (DY) /dy+do (D) /dy

Experimental results compared to predictions from PYTHIA [1] and
Statistical Hadronization Model (SHM) [2]
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D meson ratios

: : ALICE
Measured cross sections extrapolated to full pr range with FONLL
O | ] IIIIIIII:IIII|IIIIIIIIIIIIIIIII
= 147 ¢ ALICE, p >0, lyl<0.5 SHM i .
o . — ALICE : o
- A LHCb Prelim., pT>O, 2<y<4.5  a-e-n PYTHIAG, Perugia-0 - :
1.2 ] lyl<0.5, p_>0 — p,>0
- = e'e’, pT>O i
J[ & ZEUS,p>8.8 GeVic midy = ATLAS (prelim) ¥
- o HI1, pT>2.5 GeV/c, mid-y i pT>o '
0.8 . E
B i ZEUS (yp) e
0.6 — p.>3.8 GeV/c
_ N s g :
0.4 Hﬁ ..%?A - H1 (DIS) A
. - % +% 7 pT>2.5GeV/C SHM
0.2~ ﬁ} ] . 2 PYTHIASG, Perugia-0
N A | Combined e'e g.n lyl<0.5, p_>0
- - p_>0 . T
O T IIII|IIIl:lIIII|IIII|IIII|IIII|IIII|I
D* D™ D D} 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
D° D° D° D* v

S

O Ratios of D meson cross sections compatible 1 strangeness suppression factor Ys
within uncertainties with results at different 2 do(D7F)/dy
energies and collision systems %= 46D /dy +do (D) /dy

Experimental results compared to predictions from PYTHIA [1] and
Statistical Hadronization Model (SHM) [2]

[1] T. Sjostrand, S. Mrenna, P. Skands, JHEP 05 (2006) 026
[2] A. Andronic, F. Beutler, P. Braun-Munzinger, K. Redlich and J. Stachel, Phys. Lett. B 678 (2009) 305

Quark Matter 2012 - Gian Michele Innocenti - Turin University and INFN



JLICE

Pb-Pb analysis at 2.76 TeV
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Ds* signal in central Pb-Pb collis

O Analysis performed on the 201 | Pb-Pb sample at 2.76 TeV
O 1.6 x107 events in the 0-7.5 % centrality range corresponding to an

2
~ (&)
(] o
o o
o o

S
o
o
o
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&
o
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integrated luminosity of 28 pb-!

o, 400 , 100
Pb-Pbys,,, = 2.76 TeV, 16 x 10° events > >
Di—on' = K'Knt E 350 E
- T80
0 300 6<p (D+) <8GeVic )
i 0 + = T s o)
Centrality 0-7.5 % 4 <p_(D}) < 6 GeVic = £ 7
L c
L

250 60

200 50

150 40

¢
Significance (30) 4.0£ 1.0 Significance (36) 3.3£ 0.9 30
B (30) 13812+ 32 Sigma = 0.007 £ 0.002 B (30) 9711 9 Sigma = 0.008 £ 0.002
S/B (36) 0.0350 50 S/B (30) 0.1128 10
I L L L L I L L L L I L L L L I L L L L I L L L L 0 I L L L L I L L L L I L L L L I L L L L I L L L L 0
1.85 1.9 1.95 2 2.05 1.85 1.9 1.95 2 2.05
livariant mass KK (GeV/c?) Invariant mass KKr (GeV/c?)

iIons

D)

8<p (D) <12GeVic ALICE

+
S

2410712012

PN }
Significani (30)4.2£0.9

Mean = 1.975+ 0.004

S (36) 86 + 22
B (36)342+7 Sigma = 0.016+ 0.004
I Ll IS/IB ‘3?) IO'?5I22| L1 1 L I L1 11 I L1 11 I
1.85 1.9 1.95 2 2.05 2.1

Invariant mass KK (GeV/c?)

Invariant mass distributions of Ds* candidates in 3 printervals from 4 to 12 GeV/c

fitted with a Gaussian function (signal) + exponential (backgroun

d)
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Ds* signal in central Pb-Pb collisions

O Analysis performed on the 201 | Pb-Pb sample at 2.76 TeV
O 1.6 x107 events in the 0-7.5 % centrality range corresponding to an
integrated luminosity of 28 pb-!

N 5000 Ny 400 R 100
> ssooE. POPOYS = 276 TeV, 16 x 10" events > > O
E D;' _>(1)7[+ - K+K-n+ E 350 E 8 < pT(D;) < 12 GeV/C ...F.I;.:EE::
4000 -~ 780
8 8 300 6 < D (D+) <8 GeV/c > 24/07/2012
= Centrality 0-7.5% 4 <p_(D?) <6 GeV/ £ re 2
L
3000 250 60
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¢

1500 ESignificance (36) 4.0+ 1.0 Significance (3c) 3.3+ 0.9 of-9 ! ’ } | +
- 100
ook S(0)483:123  Mean=1.973+0.002 $(30)109+32  Mean =1.961+0.003 ook Significance (30) 4.2+ 0.9
B (30) 13812+ 32 Slgma =0.007£0.002 B (30) 9711 9 Sigma - 0.008+0.002 S (30) 861 22 Mean = 1.975 1 0.004
b= S/B (30) 0.0350 0F 3B (30)0.1128 10 B(30)342+7  Sigma=0.016+0.004
0 I L L L L I L L L L I L L L L I L L L L I L L L L 0 I L L L L I L L L L I L L L L I L L L L I L L L L 0 I Ll IS/IB ‘3?) IO'?5I22I L1 1 L I L1 11 I L1 11 I
1.85 1.9 1.95 2 2.05 1.85 1.9 1.95 2 2.05 1.85 1.9 1.95 2 2.05 2.1
livariant mass KKn (GeV/c?) Invariant mass KKn (GeV/c?) Invariant mass KK (GeV/c?)

Invariant mass distributions of Ds* candidates in 3 printervals from 4 to 12 GeV/c
fitted with a Gaussian function (signal) + exponential (background)

Same PID approach adopted for the pp analysis
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Acceptance x Efficiency

Efficiency and B feed-down subtraction

1¢ —— -
" Pb-Pb, |5, = 2.76 TeV o
- Di— ¢t —K'Kn' 57
| Centrality 0-7.5 % ALICE |
24/07/2012
107 =
L, I i
L EI ............. u .
Q2 b =
= o —o— Prompt D;” .
B Prompt D;, No PID -
-3 w3 Feed-down Dj
1 O :_ | | | | | | | | | | | | S| | | _:
4 6 8 10 12

o (GeV/c)

B3 Acceptance x efficiency for prompt
D" and Ds*™ from B feed-down

O Efficiency lower by a factor 5-10
with respect to pp due to the tighter
selection applied

Feed down subtraction

Similar approach as for the pp analysis
O FONLL prediction
O MC efficiencies

+ Hypothesis on the Raa of Ds™ from B:

- central value assuming
Raa (Ds™ from B)=Raa (prompt Ds")

- Systematic uncertainties from the

variation of the hypothesis
|/3 < Raa (D from B)/Raa (prompt D)<3
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Systematic uncertainties

for D*s in Pb-Pb '
or s 1N - ALICE
Systematic errors

§ : T T T T T | T T T T T T T T | T T T T | T T T T :

‘:2 i o = 30 D: meson —— 4<p,<6GeVic ]
Wo6— Pg”’b VS = 2}-({2@ O [ ] Total (excl. norm.) = - -
§ E 5;,?3';:,,;,7_5 o ALICE Normalization (4.8%) 2 o Pb-Pb  |s\=2.76 TeV ~  ----- 6<p,<8GeVic J
T 0.4 — 24/07/2012 [_] Tracking efficiency O - Centrality 0-7.5% --- 8<p <12GeV/c
I "] Branching ratio o 10:\ ]

< pu—

0.2k ~——— Yield extraction o - =
—— Cuts efficiency S - -

E 0o ]

ol PID efficiency >, : :

MC p shape c B -

t a B |

T 10— —

-0.2 3 . :

[~ C L _

> L _

i © -20— —
041 © . -

: qE) - PE?FEI:Q[PE\ECE ~:

- 30— o308/2012 =~
06— > ~ -
’—1 | Ll ., | L T T (D 1 | | | | | | | | | | | | | | | | | | | | | | | | |-
S S T TR T 0.5 1 15 2 2.5 3

p, (GeVic) Hypothesis on (RAA feed-down)/(RAA prompt)

O Systematic uncertainties from B-feed
down on Raa as a function of the
different hyphotesis on the Raa feed-

down in the range considered
(1/3 < Raa (D from B)/Raa (prompt D)<3)

O Summary plot of systematic uncertainty
contributions (feed-down from B excluded)
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-1
T lyl<0.5 (GeVc)

dN/dp._ |

dN/dpt in Pb-Pb and pp

B 1T 1 | T 1 | 1T 1 | 1T 1 | 1T 1 T 1 1T 1 | 1T 1 | [ |
- DS meson =
: SNN=2'76 TeV PR@LI;EICNFIERY :
1 0'1 — Systematic uncertainties =
E ﬂ: from Data E
B from B feed-down subtr. |
i + 4.8% norm. unc. on pp ref. not shown |
1 0-2 - + BR syst. unc. not shown —]
10°¢ * =
E Centrality 0-7.5% E
— —%— Pb-Pb YiEId in Pb-Pb—
104 | —=— pp rescaled reference pp r Efer ence —
- oo e b b b b s b -
0 2 4 6 8 10 12 14 16

oN (GeV/c)

O dN/dpr in Pb-Pb collisions
at 2.76 TeV compared to the pp
reference

O pp reference obtained from the
measured cross section at /7 TeV by:

- scaling to 2.76 TeV using FONLL
- multiplying by the nuclear overlap
function <Taa>

Quark Matter 2012 - Gian Michele Innocenti - Turin University and INFN



First measurement of D*s Raa
in heavy-ion collisions

Pb-Pb collisions at 2.76 TeV in the centrality range 0-7.5 %

1 dNaa /dpr
< Tan > dopp/dpr

—
—
e
-
-4
—
——
-
—
—
-
-
—_—
-
.
-
—
-
-
—
—
—
-
-1

: Raa(pr) =
+ D. meson, |y|<0.5

total syst. uncertainties
- pp reference syst. uncertainties ALICE ]

PRELIMINARY . . .
x 0-7.5% centrality ; O Large statistical and systematic

Pb-Pb, \ s, = 2.76 TeV uncertainties with the present
data sample

—t
(o)

R,a Prompt D
I;I |

FN

NN

N
|
|

a |

——

0.8 -

0.6 —
B — 5

0.4 —
- l

0.2 |

L‘JLI:

0 2 4 6 8 10 12 14 16 18 20
pT(GeV/c)
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First measurement of D*s Raa
f : 2 2 ALICE
in heavy-ion collisions

Pb-Pb collisions at 2.76 TeV in the centrality range 0-7.5 %
1 dNaa /dpr

2 1 I 1 1 ¥==1 1] 1 NP 1 T 17T 17T 77 L L P —
= ‘ | ] Raaler) = lopp /dpr
Q. 1.8F + D meson, |y|<0.5 B < LAA > ( UPI)/( P1
g R total syst. uncertainties ]
S 160 “PP reference syst. uncertainties ALICE 2
. PRELIMINRARY . . .
< F 0-7.5% centrality ] 0 Large statistical and systematic
1.4 Pb-Pb, \Sy =276 TeV uncertainties with the present
1 of 5 data sample
i || s & ,
—— O Strong suppression observed
ol ~3-5 for pr8-12 GeV/c
0.6/ (similar to the non-strange
vl D meson results)
0.2}
B 11 J 1 1 1
o 2 4
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First measurement of D*s Raa
in heavy-ion collisions

Pb-Pb collisions at 2.76 TeV in the centrality range 0-7.5 %

0 2»_ . - EENREERE RS R BREEE T T 717 ] R ( ) 1 (14,7\.'\‘\ /(11),],
= =i s AA(PT) = —=
S 4 gf Pb-Pb, | s, = 2.76 TeV O & < Tan > dopp/dpr
o ]
5. 16 -"F“?LE}ZCNQEZ:' g
s, b eAverage D', D', D™* 0-7.5%, |y|<0.5 ] O Large sFat!stlcaI. and systematic
eifs D: 0-7.5%, |y|<0.5 - uncertainties with the present
1 2? Filled markers : pp rescaled reference f da—ta— Sample
i Open markers: pp pr-extrapolated reference -
1
< O Strong suppression observed
0.8? _ See Talk by A. Grelli 1 ~3-5 for pr8-12 GeV/c
0.6 i (similar to the non-strange
e | T ! ; D meson results)
o]l T E
0.2/ Bﬂ j:_ﬂ_ B I - O Raa seems to increase at low pt
1 | 1 - Current data do not allow a
O "5 10 15 20 25 30 35 40 conclusive comparison to other
p. (GeV/c) D mesons within uncertainties
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Summary and Conclusions

)
—
2

O Ds* meson reconstructed in pp and Pb-Pb O Y -
(D 102? int i
2 oS Do
O pp results interesting for studying strange to § 1 O ;
. . . W 1 = E
non-strange D meson yield in new energy regime. g e ]
B . ; [Jsyst. unc. ]
© E + 3.5% lumi, = 5.3% BR norm. unc. (not shown)
i T E U=
R R T T e T
p. (GeV/c)

Quark Matter 2012 - Gian Michele Innocenti - Turin University and INFN



Summary and Conclusions

O Ds™ meson reconstructed in pp and Pb-Pb

O pp results interesting for studying strange to

non-strange D meson yield in new energy regime.

First measurement of D™ yield

in HI :

- Ds* dN/dptand Ds* Raa measured in 3
intervals of pt from 4 to 12 GeV/c

- Strong suppression observed
for pr8-12 GeV/c

R,a prompt D

—_ —_ —_ —_

o
o)

o
o))

o
N

o
(V)

Data

GM-VFNS
T
GE
of Ll ]
oot ?@ E
N[ ' 1
i

V-1

T lyl<0.5 (Mb Ge C)

- S R 2
] ] |

do /dp_ |

ALICE data points

- stat. unc. $

[Jsyst. unc.

ALICE
D} ppVs=7TeV,L =48nb"

Theory prediction ]

‘Ef— [C)GM-VFNS

% ;
S5

+ 3.5% lumi, + 5.3% BR norm. unc. (not shown)

o4 M N o N
T

4 D meson, lyl<0.5
~ [Jtotal syst. uncertainties
[ = pp reference syst. uncertainties

|

0-7.5% centrality
Pb-Pb, \s, =2.76 TeV

(@]
T

|

lllllllllllllllllll

6 8 10 12 14 16 18 20
pT(GeV/c)
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Summary and Conclusions

0O Ds* meson reconstructed in pp and Pb-Pb :Ef 1: oo AL
2 | & Ty rcin |
O pp results interesting for studying strange to s |
non-strange D meson yield in new energy regime. éf i e - e
S o DR ;
Fil‘st measurement Of Ds+ yield . ) - 3.5% lumi, = 5.3% BR nom. unc. (not shown) i
in HI £ e
- Ds* dN/dptand Ds* Raa measured in 3 TR el

intervals of pt from 4 to 12 GeV/c

- Strong suppression observed B SO
p OM'..'er‘i.c;evD D)D 0-7.5%, ly|<0.5
for pr8-12 GeV/c s

Pb-Pb, | 5, = 2.76 TeV O

RLICE

R, prompt D
» > @ n

1 }

Intriguing results to be improved with future st T
LHC pp and Pb-Pb runs HH + m

See also ALICE Upgrade talk .. %43+ |
by R. Lemmon T T R T T

30 35 40
P, (GeVic)
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Summary and Conclusions

JLICE

O Ds™ meson reconstructed in pp and Pb-Pb :Ef 1: 0% pp 57Ty L_ < 24155
2 hon
O pp results interesting for studying strange to 10 7 ;
non-strange D meson yield in new energy regime. E,f i . - e |
S ol o
First measurement of D" yield y, T
in HI : L e
- Ds* dN/dpT and Ds* Raa measured in 3 s N C N
intervals of pr from 4 to 12 GeV/c B g PoPOASu=2TOTY (T
- Strong suppression observed g DDD:”“ .
for pr8-12 GeV/c g O s
Intriguing results to be improved with future os- |
LHC pp and Pb-Pb runs } + m
See also ALICE Upgrade talk Hﬁqg¢+—%— H
by R. Lemmon %« o a e e o o

Thank you for your attention!
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D meson ratios in pp
at / TeV

o 1_2 T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T o 1.2 T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T
+Q - . +Q - FONLL .
o C —#— ALICE ] a 7
L 1 [ ]Syst.unc i - —— — GM-VFNS -

0.8 ] 08 eemmeas PYTHIA 6.4, Perugia-0 -

- - -
:-IIIII L | N -.‘-I--_I : ﬂ'-.‘-----f

0.4 _+_ - — — —
02 — - ]

0 -I L L I L I L I I L L I L L L I L L L I L L L I L L I- L L I L L L I L L L I L I-

0 2 4 6 8 10 12 14 16 12 14 16

P, (GeV/c) P, (GeV/c)

O 0_6-I T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I I- + 1: T I I I I I I I I I:
%,, - - +§w 0.9F [ 3
0.5 - S 3

N ] 0.8~ =

0.4l - 07w E

- . 0.6F =

0.3f — 3 0.5F =
0.2 ‘ ‘ — — L aemmm== =

n R LI .-.‘.-.--.-'~.; 03?- / J:

e mmm e 1 C =

0.1 ~ - 02F E

N ] 0.1 —

B I L L I L L L I I L I I I I ] : L L I L L L I L L L I L L L I L L L I L L L I L L L I L L L I L I:

0 % "2 4 6 8 10 12 14 16

P, (GeV/c) P, (GeV/c)

arXiv: 1208.1948
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B feed down subtraction
in Pb-Pb analyses

The same approach has been used for the four D mesons studied in ALICE
D*,D%D* and D™

Fraction of prompt Ds* mesons fpromp: €stimated as:

9 FONLL ‘ J
A 1 <TAA> ( o > Riced—down (ACC X €)feed—down * AVAD - BR - Ney
prompt — 4 7 \ £, ' ' TINAA ' E raw /
dvdpy feed—down NP /2
| \

average nuclear overlap Hypothesis on the Raa of Ds* from B:
function in the centrality central value assuming

class considered v Raa (Ds™ from B)=Raa (prompt Ds")

beauty production cross section
from FONLL[I] calculations

) FONLL \
do -
) thcd —down
AA

Alternative approach used to
estimated the systematic Jprompt = | 1+
uncertainty from B feed-down

(ACC X €)feed—down (d."d})t
"Acc > rompt
(ACC X € ) prompt ’ ) Rli: l

prompt /

[1] M. Cacciari, M. Greco, P. Nason, |HEP 9805 (1998) 007

feed—down _
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Resonant decay channels -

> g7 1 =
- - pp, \s=7TeV . .
2 o'k ] - - The Ds" decays to the same KK1r
= e - final state via various resonant channels.
X 1072 eilead — The two with larger BRs are:
Q - E
% 10_3:_ ........... {?. ......... i
"5_ E ...... ? ..... l E D DS+ _}¢1T+ _}K+K-1-l-+
§ 10_4;7 ---------------- $en--- LlA ] D DS+ —'K*OTI"" _’K+K-1T+
<19¢ I
10‘5%— Prompt D_ —% The possible contribution of the K™
- —6- Dy om - channel has been studied by evaluating
10'65_ D,— ¢ =, No PID — .
= D R - the acceptance x efficiency factor for the
107E D KK, No PID N two channels after topological and PID
2: L L 4|- L1 6| L L é L1 |1O| L |1:2 SEIQCtiOI’]S
P, (GeV/c)

The K™ channel is strongly suppressed by the requirement on the ¢
mass and by the PID selection
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Inner Tracking System

[SSD —— 7 R
</ 4 b N
"///’ D SA N ) \.‘\‘ \
N [y .V _soa X W\
SDD —H—" soa % N\
SPD |—t— 3 & & £ £ H
N O :“ n‘.\ \\‘. \_\ \ ‘[ ”',' J
’.)‘:;- » \\‘ “”\ ) 1\ . < ," "'
S~ L,=97.6 cm \‘“\Q:—\...-»- o 70

-

R_=43.6 cm

Main goals:

ek

il

= 6 cilindrical layers of silicon detectors
with radii from 3.9 to 43.0 cm

= two innermost layer are equipped
with Silicon Pixel Detectors with
radii 3.9 and 7.6 cm

= |TS has coverage |n|< 0.9
(1.98 for SPD )

= primary and secondary vertex reconstruction with high resolution
required for the detection of open charm and beauty
= measurement with resolution better than 100 um of the impact parameter

of the tracks

= reconstruction and identification of the low momentum tracks with pt <

200 MeV/c
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Time Projection Chamber and

Time of Flight Detector nLICE

HV electrode (100 kV)

TPC

= 510 cm long cylindrical chamber filled with

90 m? of drift volume filled with a gas mixture
afififfi>—"1: = TPC has coverage [n|< 0.9 for tracks

o with full radial length

= main tracking detector of the ALICE

central barrel (from 0.2 to 100 GeV/c)
= particle identification via specific

energy deposit

field cage

readout chamber

TOF
= |arge array area of MRPC that covers the full

azimuthal angle and |n|< 0.9 in pseudorapidity
at radii from 370-399 cm

"~ Supermodule

N
‘

q |¥A Backframe
- -

= particle identification in the intermediate
momentum range via time of flight measurement

pr< 2.5 GeVlc for pions and kaons
br< 4 GeVlc for protons.
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