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Il nuovo calorimetro EM di ALICE
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EMCal: la fisica

JET QUENCHING
Evidenze dal RHIC

Au+Au - 200 GeV (central collisions):
m O Directy, v* [PHENIX]
e Inclusive h* [STAR]
A n® [PHENIX]
[ n [PHENIX]
GLV energy loss (ngldy = 1400)
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Le prestazioni dell’EMCal

Discriminazione e/T1T
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PYTHIA, 5.5 TeV p + p Min. Bias
patch size ~ 0.33 x 0.33
Bkgd rejection=3000
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Ricostruzione energia

Discriminazione y/10°
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EMCal: il progetto

Modulo da

eNumero totale di torri 12288

*Installazione 4 SM entro Agosto 2009




Commissioning dell’EMCal /1

e Prime misure del pedestal al P2
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Commissioning dell’EMCal /2

Col00 Row07 = Col01 Row07

Col00 Row06 = Col01 Rowl6

Col00 Row05 = Col01 Row05

Col00 Row04 = Col01 Row04




Commissioning dell’EMCal /3

EventSnzeIEMCAL
Entries 761305
Mean 5.24Te+04
RMS 1011

10000 20000 30000 40000 50000 60000




Ricostruzione della posizione:

metodo dei pesi log

Ricostruzione del punto d’impatto:




Pesi lineari

Pesi logaritmici

| 10 GeV Electrons
Linear Weights
L ‘}

10 GeV Electrons
Logarithmic Weights .
- a) Ha s

=% 0 20
Incident X (mm)

1

=% 0 20
Incident X (mm)




Simulazioni /1

A liroot v4-15-Rev-06

Studio su eventi “box” con un solo elettrone

(AD =160 — 180, An = 0-0.32)
B=0T




Simulazioni /2

Energia depositata (%) nelle torri del
calorimetro

elettrone (20 GeV)

ow Thr. Eiower 20 GeV, E.,>0.2Ge
igh Thr. E,., ., 20.45GeV, E_>0.5GeV

No. of tower

10
Energy [GeV]
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Risultati Media Logaritmica /1
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Risultati Media Logaritmica /2

electrons 20 GeV
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Risultati Media Logaritmica /3
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Risultati Media Logaritmica /4
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Risultati Media Logaritmica /5

Low Threshold High Threshold

Energy [GeV] T4 T
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Risultati Media Logaritmica /6

Confronto con risultati beamtest (FNAL 2005)

A X—position

¥ Yy—position

1.5+ 5.3E

Position Resolution [mm]

0.4 0.6
Energy deposit [GeV "2




Ricostruzione della posizione:

Metodo Rete Neurale

TMultiLayerPerceptron
(metodo di apprendimento

BFGS)




Metodo Rete Neurale /1

HEEEEEEENE

Input: pesi w, del cluster 5x5 === ==
+ 0/¢pdella torre central (N Bl
Output: 6/¢ N -




Metodo Rete Neurale /2

Input: pesi E/E, , del cluster 5x5 + 8/¢@della torre
centrale Output: 6/¢

Input: pesi w. del cluster 3x3 + 8/¢pdella torre centrale
Output:0/9

Input: pesi w. del cluster 5x5 + 8 e pdella torre centrale
Output: e
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Risultati Metodo Rete Neurale
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Risultati Metodo Rete Neurale

04 02 0 0z 04
A0 [deg]

c=0.028

02 0.4
AD [deg]
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Confronto dei due metodi

a 3r &= 3r
EI I EI i
< 250 = 25
L L m o
3 o " 3 2
5 | o |
1.5 1.5
i m i
i m = i u u
1 N = 1r = u
0.5 0.5
i o v b v b by 1y . b b by by
00 02 04 06 038 1 00 0.2 04 0.6 .
ANE [GeV™"9] INE [GeV™*?]
Trad. Method MLP Method
Energy [GeV] g T4 o o4
1 0.256 0.250 0.254 0.263
2 0.145 0.146 0.152 0.152
5 0.077 0.079 0.064 0.067
10 0.048 0.048 0.042 0.044
20 0.038 0.035 0.028 0.029
80 0.038 0.030 0.018 0.018
150 0.037 0.027 0.016 0.015

(gradi)
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Conclusioni

-Iln un ampio intervallo di energia il metodo neurale
fornisce risultati migliori rispetto al metodo
tradizionale

- Metodo applicabile a tutta la superficie dell’EMCal

Maggiori dettagli in Nuovo Cimento B Vol. 124 N. 2 (2009)
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BACK-UP SLIDES
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Ricostruzione della posizione:

metodo dei pesi log /2
w, ha due effetti:

Esempio: 2 torri coinvolte

W1=-0.04 + 2 =1.96 w2 =-1.04 +2=0.96 w2/w1~0.5
W1=-0.04 + 3 =2.96 w2 =-1.04 +3=1.96 w2/w1~0.66
W1=-0.04 + 5 =4.96 w2 =-1.04 + 5 =3.96 w2/w1~0.80




AliRoot clusterization -> SINGLE CLUSTER

MLP approach



MLP approach

AliRoot clusterization ->

TWO CLUSTERSs

(originating from two particles or from one

shower wrongly split)

Cluster1

max1

max2

Cluster2

Clusters are processed
sequentially (not simultaneously)!

Also in the reconstruction performed by

AliRoot, the 2 clusters are processed
independently and, for each cluster, only the

contributions coming from the cells belonging

to that specific cluster are taken into account
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