
Cluster lassi�ation estimating EM omponent of shower

• We use three topologial moments whih are orrelated with the EMfration of deposited energy to alulate this fration

• Our estimation of EM omponent of deposited energy is alulated asweighted mean value of partiular estimations
• It was shown that our estimation and MC truth are strongly orrelatedif deposited energy is not too small
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• I use the following moments to identify EM lusters:� SECOND_R -seond radial moment (shower e�etive radius)� SECOND_LAMBDA -seond longitudinal moment (shower e�etivehalf length)� CENTER_LAMBDA
• As was already mentioned the moments are orrelated with theeletromagneti omponent of the deposited energy
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Seond moments de�nition:
λ2 =

∑n

i=1 λ2
i
· Ei∑n

i=1 Ei

r2 =

∑n

i=1 r2
i
· Ei∑n

i=1 Ei

• ri - radial distane of i-th ell from shower axis

• λ - longitudinal distane of i-th ell from shower enter

• Ei - energy deposited at i-th ell
• n - number of ells in lusterThe alorimeter is divided into 25 equidistant η binsPavel �´avina and Vladimír Fekete, Münhen, May 3th, 2006 4



• I use simple linear �t to alulate the eletromagneti omponent ofthe deposited energy (i.e.I reeive 3 di�erent but strongly orrelatedalulated EM omponents)
• afterwards I try to �nd optimal weighted mean value of alulated EMomponents using MINUIT to minimize the spread (I plot alulated vs.

trueEM omponent - big blak square are 100 GeV eletrons)

• This method works only for lusters with the deposited energy abovethe ET ut for the orresponding η bin
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Slie ET cut[MeV ]0 10001 15002 15003 20004 30005 25006 15007 10008 10009 100010 50011 50012 50013 50014 50015 50016 50017 50018 50019 50020 50021 50022 50023 100024 -Pavel �´avina and Vladimír Fekete, Münhen, May 3th, 2006 9



Classi�ation validation

• For validation of this lassi�ation method (derived from MC singlepions data) the both of eletrons and QCD di-jets samples were used

• Above mentioned method works for eletrons - the most of energybelongs to lusters whih are tagged as EM

Pavel �´avina and Vladimír Fekete, Münhen, May 3th, 2006 10



η
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

F
ra

ci
o

n
 o

f 
d

ep
o

si
te

d
 e

n
er

g
y 

ta
g

g
ed

 a
s 

E
M

 [
%

]

0

20

40

60

80

100

100 GeV electron

Pavel �´avina and Vladimír Fekete, Münhen, May 3th, 2006 11



• For QCD di-jets in generally only small fration of energy belongs tolusters whih ontains more than 90% of EM energy (∼ 8%)(Note that more then 60% of jet energy is deposited through EMinteration !)
• The most of suh (EM) lusters ontains only very small depositedenergy

• Looking to the results for this group of lusters only ∼ 25% of energybelongs to lusters whih are tagged as EM(Note that 100% is energy whih should be tagged as EM followingMC truth info)
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• ... but EM omponent estimation works for jet lusters as well

• ... if they ontain enough deposited energy, of ourse ...

• this information an be used for more sophistiatedlassi�ation of the most energeti hadroni lusters
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EM component - MC truth
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Conlusions

• Using the alibration hits and moments information we areable to estimate EM ompoment of single pion signal

• In a ase of eletrons as an inident partile the most ofenergy belongs to lusters whih are tagged as EM

• Estimated EM omponent of deposited energy for jet lustersis well orrelated with MC truth
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