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W hat's the ““‘confusion term”?

* Some hits are due to more than one particle
depositing energy in a single calorimeter cell
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Studying the confusion term

e total Edep /event

e total Econf/event (econf is confusion edep)

e # Econf cells/event

e confusion layers

* more than 2 contribs? How frequent?

e Jargestrelative contribution

e same layer isolation: +/-1 layer, +/- 2 1n theta, phi

e Em vs. had components, charged vs. neutral components
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500 GeV ee -> ZH -> (ggbar)(bbbar)

ECal - Confusion cells frequency ECal - Total live energy/event
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General features: NHits_ ¢ and E¢.,..

ECal — # confusion hits/event ECal - EConf /| Etot
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Confusion hits in ECal: general features

500 GeV ee —> ZH -> (qgbar)(bbbar) # Confusion hits / event
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Confusion hits in HCal: general features

Confusion cells frequency
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ECal: total Ey;, . and fractional E

conf

Total live energy/event EConf | Etot
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HCal: total E;,. and fractional E

conf

Total live energy/event EConf / Etot
Entries : 500 55 T Entries : 490
Mean : 94560 Mean : 0.02005F
Rms : 2.6938 50T Rms : 0.019558
55+ OutOf Range : 10

500 GeV

320 40 50 0.00 0.02 0.04 .06 0.08 Q.10
Total live energyfevent ECaonf / Etot
10— Emtries : 100 5.0 Entries : 66
Mean : 20.397 Mean : 0.050697
a4 Rms : 6.2257 T 1 Rms : 0.026213
Out Of Range : 34
R v
&
4.51
7 1000 GeV ..}
(S 3.54
g 3
4 2
2
ED
12
2 -
a1
19 0.
8] 10 20 30 40 50 0.00 o0& 0.04 Q.06 0.08 0. .10

o

“mcadd

N

Guilherme Lima, DHCal Meeting, 2004-09-22




Confusion energy distributions in ECal

Econf distribution
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Confusion energy distributions in HCal

Econf distribution
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Isolation

500 GeV eetoZH- =(qqban(bbbarn

parameter

1000 GeV eetoZH- =(qqbanbbar
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HCal: 1solation of confusion hits
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Confusion hits: longitudinal distribution

HCal
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Confusion energy distribution

ECal

# conf hits # EM hits
10000 T + EM hits — em-had overlay
i © EM hits - had-had overlay
1["]“_ 1 EM hits — em-em overlay
100+
10
|
A 1 il
il 14! {h
| Il I
i IC YN
0.1 } = T 1
0.000 0.005 0.015 0.020
Econf (MeV)
# conf hits EM hits

5,500
5,000
4,500

EM hits - chg-chg overlay
A EM hits - neut-neut overlay
# EM hits - chg-neut overlay

4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

1
0.000 0.010

Econf (Me\)

0.005

f {
0.015 0.020

Guilherme Lima, DHCal Meeting, 2004-09-22

HCal
# conf hits # HAD hits
1,200 -+ HAD hits - em-had overlay
1,100 ﬁ HAD hits - had-had overlay
1,000 % | HAD hits - em-em overlay
9001,
800 %
7001 sﬁ
600
500
400
3001
200
4 g I e e
T 1
0.000 0.015 0.020
Econf (Me\)
# conf hits ® HAD hits
10000 ® HAD hits - chg-chg overlay
& HAD hits - neut-neut overlay
» HAD hits - chg—-neut overlay
10009
100
10+ Wi T4 N T AR
h[m Yl ﬁ i i .'%ﬁ b
| ( i I||| |
1__
0.1 } } } |
0.000 0.005 0.010 0.015 0.020
Econf (Me\)
fj:f:I D

(_micae

15



Confusion energy distributions

ECal
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Largest contribution to confusion hits

ECal HCal
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Isolation of confusion hits

ECal HCal
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Number of hits and fractional energy

ECal — # confusion hits/event
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That's all, folKs!
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Motivations for a PFA

* Linear Collider = precision studies of new physics at
the TeV scale

* Goal: Significant improvement on Z- and W-mass
resolution using multijet final states (~30%/E)
Typical energy resolution: 20%/VE (ECal), 80%/VE (HCal)

* Typical jet composition:
- charged hadrons (~64% with 6,/p <2%)
~ Photons (~25% with 6g/E < 15%/NE(GeV))
— neutral hadrons (~11% with og/E < 60%/\/E(GeV))

A Q
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Particle Flow Algorithm

* A significant improvement on mass resolution
can be reached if we can associate CAL energy
depositions to each photons and to charged or
neutral hadrons

* The association can be done using the so-called
Particle Flow Algorithms (PFA)

* PFA requires high calorimeter granularity, to a
point we can do particle tracking in the
calorimeters
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Plans

* For next week, a first look at the confusion

term

* Generation of LCDG4 samp

Default SiD geometry

Default SiD geometry w/ non-proj hcal
5ill geometry w/ non-proj hcal, DT,
5il geometry w/ non-proj hcal. 0T,
51,
0T,
51,

0T,

5il geometry w/ non-proj hcal,
5iD geometry w/ non-proj hcal,
5il geometry w/ non-proj hcal,
5iD geometry w/ non-proj hcal,

T
ESE L RN S

Many others to follow...
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