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Motivation

to measure Charm and Beauty production cross-sections

In heavy-ion collisions:

« Produced at the beginning of

the collision (large Q?)

» Experience the evolution

of the fireball (large cT)

* Interact strongly with the medium
(parton energy-loss)

In proton-proton collisions:

* Test of pQCD

» Baseline for studies in heavy-ion collisions
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hy heavy Quarks in pp at the LHC?

Test pQCD in a new energy domain (3.5-7xVs

Tevatron)

Charm production
Measurements on the upper edge of prediction

at Tevatron in ppbar at Vs=1.96TeV at RHIC in pp at Vs=200GeV
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I Heavy Quarks production:
predictions in pp

Mangano,Nason,Ridolfi, NPB373 (1992) 295
e — T T T T

I LHC production much higher than at RHIC
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Still a factor 2 uncertainty

o4 | | | i i R R R R i .
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-> Need a measurement at these energies

_5-
R.Bailhache IKF, Goethe Universitat Frankfurt, 27.01.2011



ALICE Experiment

M Spectrometer

Trigger detectors:

central barrel: ,. b,
‘VZERO scintillator counters [ &+ = RS8R W, e
-2 pixel layers (ITS) =2 ,

M spectrometer:
*+ U trigger chambers

Central Barrel |n| < 0.9
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ALICE Experiment

Central Barrel
In| < 0.9

D meson decays ElectroMagnetic Calorimeter

0.
D+ K Central barrel detectors
D*->KTITt inside L3 magnet (0.5 T):

s
DS >KKT Inner Tracking System ___
D*'> DOT[ = ; = ﬁ\\‘}r«\
Time Projection Chamber __

DO->Krmmm S
- Transition Radiation Detector ——
N ->TKp

Time Of Flight -

b/c -> hadrons (D mesons)
b/c->e+ X
J/p -> ete _ 7.
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ALICE Experiment

M Spectrometer
-4<n<-25

Trigger chambers

Tracking chambers
Front — -
absorber -
b/c>p+X Dipole Muon

magnet p
J/lll > P iiter

Trigger system with programmable p.
cuts: lowest in 2010 p,*> 0.5 GeV/c
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Heavy-flavour results in pp at Vs=7 TeV

b/c -> hadrons (D mesons)
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D meson reconstruction

*Main selection: displaced-vertex topology (ITS)
*Example: D°->Kn
» Good pointing of reconstructed D° momentum to primary vertex
 Pair of opposite charged tracks with large impact parameters
-Kaon PID with TPC + TOF to reduce background at low p.

[
pointing angle 8
R = B :

D% cT = 122.9 um -
D ¢cT =311.8 LLm K [?ﬂigiu‘ 11.1'?.1/ \_“-"““"'-x-m Deconstrucied momentum
:)Si: CT = 1499um ;;::“‘primar}' X secondary vertex -HHE‘“--K )
,-“'ff
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D meson reconstruction
Detector performances

 Tracking and vertexing precision crucial
* Inner Tracking System (ITS) with 6 layers: two pixel layers at 3.8 cm and 7 cm
* ITS aligned using cosmics and collisions: pixel resolution 14 pm (nominal ~11p m)
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Signal extraction

108 events; 1-12

DO->K-11*
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D° and D* do/dp.
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D+ dN/dp;
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I Integrated D% D+*and D%D* ratio
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Heavy-flavour results in pp at Vs=7 TeV

Heavy-flavour electrons at mid-rapidity
b/c->e+ X

- 16 -
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Heavy-flavour electrons
at mid-rapidity

Measure the Charm and Beauty production cross sections through
semi-electronic decays of open charm and open beauty hadrons

Branching Ratios:

c—e+X 0 (9.6%)
b—e+X 0 (11%)
b—-c—e+X 0(10%)

« Select electrons with large displacement to primary vertex
-> reconstruct beauty cross-section (CT g .4one =400-500 1L m)
» Measure inclusive electron spectrum

-> subtract a cocktail describing the background electron sources

-> reconstruct charm + beauty cross-section
- 17-
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Electron identification
withTOF and TPC

TOF PID in pp at 7 TeV

# T-:
LR N

j|||||'

3 # 5

p x charge (GeV/c) 18-
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« +3 0 TOF inclusion cut for e*

Rejection of kaons (p < 1.5 GeV/c)
and protons (p < 3 GeV/c)

 TPC momentum dependent cut

Rejection of pions

250 = ——————r

pp @ 900 GeV 4
S 200F | ]
© L ALICE performance |
~— C work in progress ]

950 1

~ C
< 100}
x E
5 50 Pere—

C T

0 [ i L

momentum p (GeV/c)
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Hadron contamination

TPC no around the electron line

S

=

T "

== 3

E ALICE Performance
BB
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g
g
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o 0
5 B L L Ll 1 L L 1
02 03 04 1 2 3 4 56878810

p ! GeVic

Gaussian fits of dEdx of TPC after TOF cut in
momentum slices

-> Determine the hadron contamination
as function of p
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T

1/2np_ d’N/dp_dy [GeV/c]?

Comparison cocktail and
inclusive electron spectrum

110 million minimum bias events

m
Ll

- ptp@Vs=T7TeV cocktail: (e'+e)/2

= 1.1x 10° Min. Bias Events

* Inclusive electron spectrum corrected for
e Hadron contamination
» Detector efficiency and acceptance
e p; resolution (due to Bremsstrahlung)

Y conversion

n® — ye'e

+ o -
n— veeandn — n we’e
o — ee and o — nle’e

+ .
0P—ee

p—e'e

= » Compared to cocktail based on 1° cross
B . Using" trom ALIGE Data section measured from double conversion
: reconstruction
- @  Large D and B decay electrons in ratio
i_ ALICE Performance to COthaII
§ 8/10/2010
_I | 1 11| | I | | . | I | . | I | 1 11
0.5 1 1.5 2 2.5 3 3.5 4

P; [GeV/c]
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Ratio inclusive electron spectrum
to cocktail

T

Corrected electron dede | Cocktail electron dN/dp

10

110 million minimum bias events

—+— With Cocktail based on n® from data

- ALICE Performance

I | | | | | 8/10(201O| |
05 1 15 2 25 3 35 4
P, [GeVic]
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(now much smaller
systematic error on
input n°)

The significant excess of electrons

comes from charm and beauty,

semileptonic decays, J/y, direction
radiation
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Heavy-flavour results in pp at Vs=7 TeV

Heavy-flavour muons at forward-rapidity
b/c->u+ X

DD
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Heavy-flavour muons
at forward-rapidity

U sources (MC)

H++

L . N
= 5 ——TT] Pythia Perugia0
o 107 E —=— Charm —
o E Beauty PP @v\s =7 TeV Heavy-flavour
uw . —=— Decay R
o L :u:"'_ —=— Secondary d=m=-25 — e _|-»
o Hadrons o [ — r
_‘E 11:]"1' ;T— . Unknown 1?1°""E’.bu"‘ 178~ -ﬁ ---------------- F ---------- r—--
g = - Reconstructed vertex /b
8 E—F.
ﬂ.‘_-l 03 = e
k= = - Decay u
= ~ —8— .
= | o —.— an
- it iad st —o——m - r—--
102 T, I S N
- + >
(e =
- _T_ + + _____-"
10 ‘*‘ Secondary p T
- el — T SH
- T T__ L\ | j{—*ﬁ 4 B S {‘@*
15 Jr‘r + T
=TI R R ST N B B T R | L1 | RN
0 2 4 = 8 10

12
P, (GeVic)
- Remove hadrons and low-p.. secondary p by requiring a p trigger signal
« Remove decay p by subtracting MC dN/dp. normalized to data at low p.

 Alternative method: use p distance of closest approach to primary vertex
 What is left are muons from charm and beauty
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Systematic errors

Background substraction
- Above p. > 2 GeV/c, secondary

-
[=1]

-
-

systematic error
= e o
[=1] o0 = [

e
Y

u—HF, pp @Ys=T TeV, -4<n<-2.5, 2 GeWcﬁplﬂEj GeVic

contribution low (< 10%)

Taken from MC and varied by 100%

» Main source of background: decay u
Subtract the contribution using two different
MC Pythia tunes

-> 20% systematic model bias errors

{otal
= alignment
55 hackground subtraction Tl
packaround st Efficiency
B model biae About 87% above 2.5 GeV/c

II|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIII

R TTTTT T[T TT T TTTTTITTTITTTITIT T
AERN | | | | | |

2603 384 48885 Seevier 5% systematic errors

- 24-
R.Bailhache IKF, Goethe Universitat Frankfurt, 27.01.2011



do/dp,of D and B muons

s peHF, pp @\s=7 TeV
2 - MUON triggered data
[=%
— .‘:_
fgl.g-ﬂ]? ‘4<Tl 2.5
— data
n FOMLL prediction
¥
"]E :_ L4
- T 3
- O
' 1
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Next step: use the u distance of closest approach to primary vertex to
reduce systemactic errors from secondary p background subtraction
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Heavy-flavour results in pp at Vs=7 TeV

J/@ production cross section at mid- and
forward rapidity

J/@ -> e*e’ and J/P -> B

- 26 -
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Quarkonia at the LHC

- Quarkonia dissociation due to colour screening T/Te A1)
. Dissociation pattern depends on binding energy T, LHC 4| |
and medium temp. T RHIC af [y, Y
* T would dissociate only at LHC SPS |
YT, ~ T, xh’
%
A

courtesy A_Mocsy

- Expected regeneration for charmonia due to amount of
charm quarks in the medium

- D
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Counts per 40 MeV

e e I I I L R I RS
E e 05 .
1206 (shaa + E
1'3‘3;_ Ly=3.0 nb™ _;
80 —
60— =
40 TL1| Ht q” —;
20 ”M =
%;ﬁgant .
Bn'— ' -
20&
D*ﬁ' #Mw W Hﬁ %.# +m#+i
_20 & + +4'”

J/P -> e*e
at mid-rapidity

£

M, {Ge‘u’f:: )

* Identify electrons with TPC
« +3 O inclusion cut for electrons
« +3 0 exclusion for pions and protons

Invariant mass distributions for like-sign
(LS) and opposite sign (OS) electron pairs
« Match the LS to OS in mass interval

3.2-5.0 GeV/c?

TPC signal (arb. units)

; A | ]
2 3 4 5 678010 20
p (GeVic)
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J/P -> e*e at mid-rapidity
systematic errors

The unknown polarization

Channel _ ete”
Signal extraction 8 dOmlnateS the SYStematIC errors
Acceptance input 1

Trigger efficiency 0

F{DCi}l‘lbt—l"l_Uf"tI-iDll Icfﬁﬂicncy 10 1 CS = Collins-So per
Luminosity 10 .
R ! HE = helicity reference frames
Polarization = —1|lA =1} _ . . _
Cs o5 | 12 A= -1 longitudinal polarization
HE +20 | —10 A= 1 transverse polarization

N,,= 218 + 26(stat.) + 17(syst.) for L = 3.0 nb"
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dN/dM,,, (counts/0.1GeV/c?)

Jig -> prpe
at forward-rapidity

pp. Ns = 7 TeV

Jihy — pfw

- Single p trigger (p;* > 0.5 GeV/c)

* Invariant mass distributions for opposite
sign muon pairs

« Extract the signal with a fit in 1.5-5 GeV/c?
region

 Crystal Ball functions for J/y and y

« Sum of two exponentials for

15 2 25 3 35 4 45 5 background
M, (GeVic?)
Sub-period with N,,, = 957 £56 o
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J/P -> U at forward-rapidity
Systematic errors

Channel ete ptp~

Signal extraction 8 7.5

Acceptance input 1

2
Trigger efficiency 0 4
2

Reconstruction efficiency 10

Luminosity 10
B.R. 1

Polarization A=—1l|lA=1[A=—-1|A=1
CS +25 | 12 | 431 | -15
HE +20 | —10 +22 | -10

N,,= 1924 = 77(stat.) + 144(syst.) for L = 13.6 nb™
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J/@ -> U at forward-rapidity
do/dp. spectrum

) o L[
% B s =0 ':-}; i ® ALICE 2.5<y<4.0 L=11.6 nb"'
- o, - ==
. HE ==
_t.": —— o =1 9 - — . LHCb 2.5<y<4 L=14.2 nb"'
o B |—§—| ] HE a |_§_|
E —t 3 1 =§=I '_._i_._|
- 1 - 1 E -
o —_— o C
Ea 1 E —r EB_ - —i—
> : o L —4—
v T | -
- ——
| —]— . s
B :i: 10-1 - E
1 o C
. i F p+p o Jhy + X,NS =7 TeV Sl g
p+p — Jhy + X,\s = 7 TeV . & - ; g
& E -  25<y<4,L=11.6nb —— £
4 25<y<4,L=11.6 nb’ b4 = _ %
107 ALicE Preliminary : 3 . ALICE Preliminary g
- z =
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII 10-2IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 9 10
P, (GeVic) P, (GeVic)

L B3

R.Bailhache IKF, Goethe Universitat Frankfurt, 27.01.2011



dﬁjwfdy (ub)

J/P do/dy spectrum

This measurement = direct J/y +
radiative decay of higher-mass charmonium

L e e'ely c[0.9;09] op.\S=T TeV
| ) th AS=
2_ m W }'rJ.-'.p =[2.5; 4] + 10% syst. error
- O ptu, reflected (luminosity)
i Next: separate the different contributions

o
3:— ‘ -> Central barrel:

- « J/Y from b via pseudo-proper time
o Eﬂ@ I distribution
‘ g . X, = J/y + Y decay measurement

T F i

23_ -> forward-rapidity:

- « Contribution from b-decays estimated
from the measured beauty cross

section via single

6 -4 -2 0 2 4

6
y
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First look at Pb-Pb collisions at \s,,=2.76 TeV
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DO0-> K1t

] DO
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muuu”'l'|||||||||||||||”'l""""' n'm|||||||||||||||||||||||||||||| n"'|""""|""'|"'|'||IIII
175 1.8 1.85 1.9 195 2 205 175 1.8 1.85 19 195 2 205 175 1.8 1.85 1.9 195 2 205
Invariant Mass (Kr) [GeVic?] Invariant Mass {Kr) [GeVic?) Invariant Mass (Kx) [GeV/c’]
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Jig ->prp

C\IO * Data
— 30 Signal + background
% 1 0 E -------- Background only
= L —— Signal only
] L
0o - Ny, = 189+ 47
Z L Mass = 3.117 £ 0.019 GeV/c?
2 6,,= 82% 20MeV/c
c id
g'J 10 - 2/nDoF = 1.0
T = x%/nDoF = 1.
1 -
0 — ALICE performance
L Pb+Pb,\[s = 2.76 TeV
B LHC10h period
| 25/11/2010
1 | I T I |
2 2.5 3.5 4 4.5

- 36- Dimuon invariant mass [GeV/c?]
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ZDC Amplitude {(arb. units)

Events

Next: centrality selection
I:{AA or I:{CP

nucl-ex arXiv:1011.3916

5000

e = « Zero Degree Calorimeter
- o
2000 . = «Sum of amplitudes in the VZERO
1000 [ = scintillator tiles
, e -> fit of Glauber calculation to the
10° + Data data
10: —-Glauber MC  4o°f
i Il okekicsnlly ¢ (low amplitude dominated by
10 electromagnetic the processes not
n taken in the fit)
10-20 | — I 50:]0 | | | | 106-0-0 — | 15000 2;:!0{!0

VZERO Amplitude (charge arb. units)
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ATLAS results

hep-ex arXiv:1012.5419
LI I A LA L L LA
ATLAS -

- PhePb\[5p = 2.76 TeV - *Jg->pp
- . n|<24

L } ) p,, >3 GeV/c
. corrected for efficiency per

- { . centrality bins

05k T - «Centrality from the total
| == transverse energy measured in the
i . forward calorimeter

Normalized )y yield

B - ° RCP — Nccorr/(N coerN

[:I TR T N T T T TR TR TN RN TR RN T R 40-80% COH)

0 20 40 60 80 Imm
1-Centrality %
_ 38-
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I Summary and outlook

- ALICE Heavy-flavour results in proton-proton at Vs=7 TeV
I « D meson p, distributions and D% D ratio

« Heavy-flavour electrons at mid-rapidity
» Heavy-flavour ps at forward-rapidity
 J/@ production cross section at mid- and forward rapidity

Most of them on the upper edge of prediction
but in agreement within errors

« Working on PbPb collisions!
THANK YOU

-39 -
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Electron identification
Tt* rejection with TPC

TPC PID after TOF PID in pp at 7 TeV

TPC Sigma

PWGES-HFE-OD2
»

10

TPC ne around the electron line

10°

—

-

t 0

- ALICE Performance
: : B0

10

3 4 5678910
p/ GeVic

-19-

03 04 1 2

TPC Sigma

WG HFE-DC4

TPE no around the slectron line for selected racks

o

i 5 “ALICE Performance

G010

L=L] L=r}
ey
IIIFrI
|
—
=
]

Illll'ﬁ

—

-

1 1 N .
4§ 5678910
p/GeVic

02 0304 1 2 3
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Heavy Quarks production:
prediction in pp and features

Mangano,Nason,Ridolfi, NPB373 (1992) 295

= 1 ! T T T T E
= E TN N I 5
g : I — : : [ . 7]
o - -
Q B .
=Y S 0 SO © 1 SO W O I U0 s 0.16
@ 10°7¢ 3
=5 = -~
& i ]
® -
B 0.00607 .
L o4
10-3;_ ................................ _§
- 0.003 1
10 S
1 1
\s [TeV]

-> Need a measurement at these energies

-5 -

LHC production much higher than at RHIC

cC = . {TCC
e O ~10-0 RHIC

=50 - o™

LHC

. UbE

LHC RHIC

Still a factor 2 uncertainty
Probe unexplored small-x region

i o
D tentral barrel: 'l]| < 0.9 — M-:JE = 2.4 GeV: charm

. Mucn arm: 2.5 <n<4  "°°° Mg — 0 Giev: beauy

- 1

Lyl
Qg

ER
10

7
10 :
107 10" 10”7 10" 107 107 107 1
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Recorded Intergrated Luminosity [nb™]
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Data Taking in ALICE

LHC fill number

1050 o0 1150 1200 1250 1300 1350 1400
i | II I I | | | r |II II I I | I I ! | | Il
~ _|-=INT1B SN T ISR .
= w
i =—MUS1 B |pp i i '
1 - e — - - ._
= = SH1B .
il - e e - S
& | | | | |

.

Apr  01-May 31-May 30-Jun  30-Jul 29-Aug 28-Sep

- 8-

Date

INT1B: minimum-bias trigger
 Signals from two beam mick-up
counters
« AND a hit in:
e One of the VZERO scintillator
hodoscopes
* OR one of the two mixels
layers
MUS1B: u trigger
« Single u trigger

Additional event selection
«offline minimum bias trigger
*beam-gas events excluded by
VZERO
 primary vertex reconstruction
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—h

-
o

delivered integrated luminosity (pb'1)
o o

-
o

Large Hadron Collider

Reduced luminosity since 01/07 for
ALICE (displaced beams)

-
o

LHC 2010 RUN (3.5 TeV/beam)

,,,,,,,,,,, _PRELIMINARY (+10% scale) ggf#®

LAY

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

\nfni

100 125 150 175 200 225

day of year 2010

* ALICE : low pile-up since 01.07.2010

R.Bailhache IKF, Goethe

JUTOTO9T06—08.36 pp collisions

e Vs=900 GeV (2009 & 2010)

« Vs=2.36 TeV (not all detectors in
ALICE ON 2009)
« Vs=7 TeV (2010)

PbPb collisions

. Vs,,=2.76 TeV
(startet on 8" nov 2010 until 5" dec)
- 11-
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Back-up slices
Inclusive p.electron spectum

and an electron cockztail

All sources of electrons:

e Dalitz decays of light neutral mesons (m, n, w, n', @ = ye.e.)

e Photon conversions in material

e Direct radiation (direct photon conversions, virtual photons y-— e*e’)
e Weak kaon decays (e.g. K* = moe*ve)

e Dielectron decays of vector mesons (p, w, ¢ = e*e’)

e HEAVY FLAVOR DECAYS (open charm and beauty, J/y, Y)

Current cocktail ingredients used to interpret the data:
e Neutral its (based on the measured 1o spectrum!)
e Heavier mesons: n, p, W, ¢, N'
e Photon conversions
e J/Y not official yet (based on data)
- 290
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Back-up slices

Cocktail ingredients:
The input INM°spectrum data

22000
i
20000

18000

16000

Counts / 4 MeV/c

14000

12000

10000

8000

6000

4000

2000

pip- 1 (-yy-e'e e'e)+Xn@ TTeV
10° MinBias events
RAW DATA
ALICE Performance

O

4

— reconstructed
—— scaled Background

0_\I\\|\\\\‘I\\I‘I\\\|\\I\|\\\\‘\I\I‘\\\\‘I\I\‘\\\

0.1

0.2

0.3

04 05 06 07 08 09

—

M., (GeVic)

- D)

* [1°(and n) reconstructed via photon
conversion in the detector material
Y -> ete

M_ = N/2E},1,i'5},2(1 —cosf,, ,)

*With 9.5 x 10" Minimum Bias
collisions:
 T° measured from p. = 0.4 GeV/c to
p.="7 GeV/c
- N measured from p. = 0.6 GeV/c to
p, =6 GeV/c

 Important to know the detector budget
and the probability for a photon to
convert (about 8,6%)
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Back-up slices
Cocktail ingredients:
The input INM°spectrum data

NLO calculations from Werner Vogelsang

[1] F. Aversa et al, Nucl. Phys. B327, 105 (1989).
[2] B. Jager et al., Phys. Rev. D67, 054005 {2003).
__ [3]D. de Florian, Phys. Rev. D67, 054004 (2003).

: i3 ~ *Results in agreement with two
T - other methods using:
e N » the PHOS calorimeter to
&L Y i | measure photons
10— s : - I
_ ; « A combination: one photon via
10 . conversion, the other via
| — E PHOS
1&“5: - J A |
il ———— e« Smaller uncertainties today
0 P 2 3 4 5 R
p [GeVic]
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I Back-up slices
Cocktail ingredients:
M°Dalitz decays and heavier mesons decays

- Electrons from Dalitz n° decays:
I [1° Spectrum fitted with the Hagedorn function, decay kinematics used to

produce e* :
G0 _ ¢
{fpH

« Heavier mesons decays contributions (n, N', p, W, @):
« Use m_ scaling for the shape (verified with n)

cx meson,/

d’c . / pion

3 —— F
dp _1_1,' m]‘; —m> _/x
i /Py

- Use ratio at high p. for the normalisation
_ 25
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Y |em)

Back-up slices

Cocktail ingredients:
electrons from photon conversion

Conversions provide a y-ray tomography of ALICE
Very useful tool to check the material budget
Well known down to +6% accuracy

e AN RN T 10"
|'r|i <09 .!-LICrEFF‘:.l:ﬂ_-:-;:'!?_-n:-: | Ew 18] T T T . ~ Data
sib S50 sl Ot 2080 1|:| "_'E_' L1, MC
: @ - ‘2 16— —
sSOD ! —-'-E*' u ]
108
- B @
- 3o
. 5 . 10 'g | I | | ALICE Perlormanca ]
- | i > 100 | :
| A i .
el ] — b
: R S l = 08 A L
il — -'."' - ':-.::': 7 — [ || \ —_
P 0.6 La } \
b b = i ]
ey TPC 0.4 |
SPD drift gas-| : | | ] [
i | . ]
4 TPCinner TPC inner (| |
figld cage contalnment 0.2 1 ¥ (L)L | |
vessel 4 vessel s Vil
i TPC Rods C I N - T T S R I Lo 1
T L L bG 0 20 40 60 80 100 120 140 160 180
¥[em] " N R [em]
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Back-up slices
Cocktail ingredients:
electrons from photon conversion

*To know the material budget is not enough!
-> Need to know the fraction of electrons from conversion not rejected by

the track quality cuts (One hit in the first Tixel layer)

« Material budget to be considered:
beam tipe + a fraction x of the first ixel layer

X determined via three different methods
« from the material budget map (material and sensor position)
« from the simulations: check for conversions in the first layer if a hit

was produced
« from simulations (and/or data): use the ratio of conversion electron

spectra with hit in first layer vs second layer
X =0.45 £ 0.05

Oy
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Entries (a.u.)

<PH>

150

100

50

Back-up slices

Electron

identification

with the TRD

TRD total tracklet charge deposit

B e+e’,19<p<2.1GeVic

O T, 1.9<p<2.1GeVic
test beam 2002, p=2.0 GeV/c

ALICE Performance
work in progress

p+p at \fsNN=7 TeV (2010 data)

Charge (a.u.)

=

Reference tracks pulse height
m e,e
o m,u

time bin

eldentify in pp collisions pure samples of electrons and
1ts independently from the TRD detector via VO
technics:
« K,->nm
Photon conversion in material: y -> e*e

«Compare the deposited energy of this particles with
the distributions obtained with test-beam data in 2002

ﬂ — T T ‘ T T 1 ‘ T T 1 | LI ‘ LI | LI | LI
E 4; p = 2GeVic —i— without TRD ]
Q10E
= —*— with TRD
| Pion Rejection Factor: 90 ]
10 E Electron Efficiency: 0.51 3
100 . E
F
10 = ALICE Performance —
E i 24/09/2010
r |
1L 'k I
:‘I‘l......”“..‘... L I|
- 39 -10 -8 -6 -4 -2 1] 2 4 6 8 10
TPC dE/dx - <dE1’dx>| [G]
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Back-up slices

Electron identification
with EMCAL

Electro Magnetic Calorimeter

« Sampling calorimeter:
 Layers of Pb to produce
showers
 Layers of scintillators to
detect

- -0.7<n<0.7
e 120%in @
» High momenta electron

identification until 200 GeV/c

36% installed in 2010

- 40-
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Back-up slices

Electron identification
with EMCAL

Electrons candidates (TPC dE/dx), EMCAL clusters assigned:

Track and Cluster matching

Elp: 1<pT(GeWc)<2 Elp: 3<pT(GeWc)<4
3 04l _ 3 |
s ALICE performance S L ALICE performance @
2 - pp @\s=7 TeV 2 018~ op @vVs=7 Tev A
= EMCal = i EMCal
s Oct 5, 2010 w 0.16—  Oct 5, 2010
0.08— C

i ik 0.14|

I “t Z

i 4 0.12

0.06- i
I T 1 0.1-
= _'_ :
+
004 " . 0.08| J( J(

N . . 0.06]
0.02_ +++-—_ = 0'04:__ J( .
After matching with TPC _ +++,+ 0.02 ‘ }|_*i| { ‘
. I s r HH ril _
SeleCteleCtrOnSWIthE/p"'10ulluul EFENIN IR AN AN A IR ol A I A i|||||||_|_|H||||"'
0 0.2 04 06 038 1 1.2 14 0 0.2 04 06 0.8 1 1.2 14
- 41 - Elp E/p
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Back-up slices

CERN Accelerators
(not to scale)

ALICE

neuirnes io Gran Sasso (1)

LHC: Large Hadron Collider
SPS: Super Proton Synchrotron
AD: Antiproton Decelerator
ISOLDE: Isotope Separator OnLine DEvice Gran Sasso (1)

PSB: Proton Synchrotron Booster 730 km

PS: Proton Synchrotron

LINAC: LINear ACcelerator

LEIR: Low Energy Ion Ring Bindoli LETY, PS Dsvision, CURN, 0210886

; i ry Astanal - i,
CNGS: Cern Neutrinos to Gran Sasso g sodueahisony ool L
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Back-up slices

Efficiency to reject mle up -
of about 0.7% -> maximum 4%

I'IIII I 'IIIIIIIIII!
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L T
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2
&
»
» ¢ LN
L ]
*
I‘-L.L el

—

3!

116 118 120 122 124 126
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Corrected electron dede { Cocktall electron dN./dp_

Back-up slices

110 million minimum bias events

L N R R B |
A
_|+|_

-
=]

{s

With Cocktail based on 2" from data

With Cochilail based on n™ from NLO | gL
With Cocktail based on 1 from NLO n=2p_
With Cocktail based on n” from NLO -“=|:"r"2

Systematic error on input
T° spectrum from

/ conversions: + 20%

- 40%
Variation of the NLO
prediction between the

la— 2 extreme scales:

p./2 and 2p;

The significant
excess electrons
come from charm
and beauty
semileptonic decays

ki
——— o
i e
—l—
e s = B
— e — I—_”_
fa T S
@ -
ALICE Performance
802010
11 I 1 | | | 11
1.5 2 2.5 3 3.5 4
P, [GeV/c]
- -

and from direct
radiation
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