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Introduction

o Particle ID Performance in latest MC09 Min. Bias samples
o Using “Sim03Reco02” samples
e Fixed OT material description

o Compare to DC06 samples (Brunel v32)

o Particle ID at higher luminosities

o Latest nu=1,2,3,4 MC09 Minimum Bias samples

o Disclaimer - A first look only :-

o No algorithm tuning or optimisation for high occupancies

o Not all results fully understood.

o Please consider all results as preliminary
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RICH Kaon ID : DCO06

| I 1 ] ‘ I I |

RichDLLk-RichDLLpi > cut

— Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : AnyRICH
20699 Kaons in Acceptance

| RichDLLk-RichDLLpi > cut
Long tracks | 2 < P(GeV) <100 | 0.25 < Pt(GeV) < 100
Required Dets : AnyRICH
18262 Kaons in Acceptance

RichDLLk-RichDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0.5 < Pt(GeV) <100
—Required Dets : AnyRICH
— 11673 Kaons in Acceptance

RichDLLk-RichDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 1 < Pt(GeV) <100
Required Dets : AnyRICH

3978 Kaons in Acceptance
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RICH Kaon ID : MC09

| | | l | | I

RichDLLk-RichDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : AnyRICH

23070 Kaons in Acceptance

RichDLLk-RichDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0.25 < Pt(GeV) <100
Required Dets : AnyRICH

20659 Kaons in Acceptance

RichDLLk-RichDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0.5 < Pt(GeV) <100
—Required Dets : AnyRICH
— 13550 Kaons in Acceptance

" RichDLLk-RichDLLpi > cut

" Long tracks | 2 < P(GeV) <100 | 1 < Pt(GeV) <100
Required Dets : AnyRICH
4291 Kaons in Acceptance
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CALO + RICH




MC09 DC06(v30)
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CALO Electron ID : DC06

| | |

| I

EcalPIDe > cut—
— Lone4@2Bs | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
—“Required Dets : ECAL

3451 Electrons in Acceptance

__ HcalPIDe > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : HCAL

3212 Electrons in Acceptance

PrsPiDe > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
—Required Dets : PRS

— 3604 Electrons in Acceptance
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BremPIDe > cut -
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : Brem

3083 Electrons in Acceptance

EcalPIDe+HcalPIDe+PrsPIDe+BremPIDe > cut

__ Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : ECAL or PRS

3604 Electrons in Acceptance

| |
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CALO Electron ID : MC09

1 1 ] | | e RS S
EcalPIDe > cut -

— Long tracks| 2‘215(_6—6\6; 100 | 0 < Pt(GeV) <100
~ Required Dets : ECAL

3464 Electrons in Acceptance

__ HcalPIDe > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : HCAL

3203 Electrons in Acceptance

PrsPIDe > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
—Required Dets : PRS

- 3588 Electrons in Acceptance
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" BremPIDe > cut

" Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : Brem
3091 Electrons in Acceptance

EcalPIDe+HcalPIDe+PrsPIDe+BremPIDe > cut

__ Long tracks | 2 < P(GeV) <100 |0 < Pt(GeV) <100
Required Dets : ECAL or PRS
3591 Electrons+in Acceptance
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Electron ID : CALO V RICH V Combined : DC06
I EcalPIDe+HcaIPIDe+PrSPIDe+BrlePIDe > cut l
L Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100

Required Dets : ECAL or PRS
| 3604 Electrons in Acceptance

RichDLLe-RichDLLpi > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : AnyRICH

. 3385 Electrons in Acceptance

— CombDLLe-CombDLLpi > cut
— Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
— Required Dets : ECAL or PRS
— 3604 Electrons in Acceptance
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Electron ID : CALO V RICH V Combined : MCO09

1 | I I I | !

— EcalPlDe+HcalPIDe+PrsPIDe+BremPIDe > cut

L Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : ECAL or PRS

| 3591 Electrons in Acceptance

RichDLLe-RichDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : AnyRICH

| 3330 Electrons in Acceptance

— CombDLLe-CombDLLpi > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
— Required Dets : ECAL or PRS
3591 Electrons in Acceptance
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Muon 1D

Muon, CALO and RICH
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Muon ID : DCO06

| | | [ T | |
EcalPIDmu+HcalPIDmu > cut

Required Dets : ECAL HCAL —
1642 Muons in Acceptance o

RichDLLmu-RichDLLpi > qut™ '

Long tracks | 2.< | 0 < Pt(GeV) <100
Required Dets‘}m 4%0 0
1@22 WMd6ns in Acceptance

& MuonMuLL-MuonBkgLL > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
_ Required Dets : MUON

1343 Muons in Acceptance

CombDLLmu-CombDLLpi > cut

~ Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : MUON

- 1343 Muons in Acceptance

p—

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
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Muon ID : MCO9

I | | l | | |

EcalPIDmu+HcalPIDmu > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : ECAL HCAL

2079 Muons in Acceptance

RichDLLmu-RichDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100 »_
Required Dets : AnyRICH o
1926 Muons in Acceptance 0

7+;: )

MuonMuLL-MuonBikglt—>"cut

Long tracks |2 <P(GeV) <100 | 0 < Pt(GeV) < 100
__Reguiréd Dets : MUON

1651 Muons in Acceptance

CombDLLmu-CombDLLpi > cut

" Long tracks | 2 < P(GeV) < 100 | 0 < Pt(GeV) < 100
Required Dets : MUON

1651 Muons in Acceptance

4.27676e-15
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=

|
Mu%?\ ID Efficiency 11’?




- PID @ Higher
LLuminosities

- (Preliminary)
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[ nRealTracks
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Entries 28403
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# Real (MC Matched) Tracks / Event

‘ nRealTracks

Entries 25806
Mean 17.02
RMS 14.34

# Real (MC Matched) Tracks / Event

! ’ nRealTracks

Entries 24191
Mean 26.6
RMS 18.99
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Ghost Track Multiplicity

# Ghost (Not MC Matched) Tracks / Event
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nGhostTracks
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# Ghost (Not MC Matched) Tracks / Event

[ ' : nGhostTracks
Entries 24191
Mean 7.599
RMS 11.72
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RICH1 Occupancy

Rich1 Overall occupancy (nHits>0) Rich1 Overall occupancy (nHits>0)

T T 1 T L | T 1 T T | IR | T T 1 T T T T 1 T T T T 1.1

" nTotalPixs - nTotalPixs
Entries 309852 1000/%¢ Entries 25571
Mean 8013 L ! Mean 1050
RMS  760.2 r RMS  916.8
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ckResAll
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ckResAll

Entries 1.0177e+07
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ckResAll

Entries 6252507
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Exp Cktheta : All photons

ckResAll

Ertries 1.221727e+07
Nean 0.0001136

RMS 0.002831




RICH Kaon ID : MCO09

1 I | ] | |
nu=1
RichDLLk-RichDLLpi > cut
Long tracks | 3 < P(GeV) <100 | 0.5 < Pt(GeV) < 100
Required Dets : AnyRICH
13188 Kaons in Acceptance

nu=2
. RichDLLk-RichDLLpi > cut
— Long tracks | 3 < P(GeV) <100 | 0.5 < Pt(GeV) <100
. Required Dets : AnyRICH
12903 Kaons in Acceptance

nu=3

RichDLLk-RichDLLpi > cut

Long tracks | 3 < P(GeV) <100 | 0.5 < Pt(GeV) <100
Required Dets : AnyRICH

12929 Kaons in Acceptance

Pion MisID Efficiency / %
=

nu=4

RichDLLk-RichDLLpi > cut

Long tracks | 3 < P(GeV) <100 | 0.5 < Pt(GeV) <100
Required Dets : AnyRICH

12689 Kaons in Acceptance
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Calo-System Electron ID : MC09
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| | | | |
nu=1
EcalPIDe+HcalPIDe+PrsPIDe+BremPIDe > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : ECAL or PRS
3591 Electrons in Acceptance

nu=2

EcalPIDe+HcalPIDe+PrsPIDe+BremPIDe > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : ECAL or PRS

10 3500 Electrons in Acceptance

nu=3

EcalPIDe+HcalPIDe+PrsPIDe+BremPIDe > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : ECAL or PRS

3326 Electrons in Acceptance

nu=4

EcalPIDe+HcalPIDe+PrsPIDe+BremPIDe > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : ECAL or PRS

3146 Electrons in Acceptance
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Rich-System Electron ID : MC09
| T ] T 1 : ] [

nu=1

RichDLLe-RichDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : AnyRICH

3330 Electrons in Acceptance

nu=2
~ RichDLLe-RichDLLpi > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : AnyRICH
3327 Electrons in Acceptance

nu=3
___RichDLLe-RichDLLpi > cut
— Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100.-
— Required Dets : AnyRICH .
3155 Electrons in Acceptance —p

Pion MisID Efficiency / %
=

nu=4 / -
RichDLLe-RichDLLpi > cut | <
Long tracks | 2 < P(GeV) <100 |0 < M%% 0/
Required Dets : AnyRICH - 40.40404
2985 Electrons in Acceptance, - 7 —4.40404

l | |
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Combined Electron ID : MCO09

| | I ‘ | | |

nu=1

— CombDLLe-CombDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : ECAL or PRS

3591 Electrons in Acceptance

nu=2

CombDLLe-CombDLLpi > cut

 Long tracks | 2 < P(GeV) < 100 | 0 < Pt(GeV) < 100
Required Dets : ECAL or PRS

3500 Electrons in Acceptance

nu=3

CombDLLe-CombDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : ECAL or PRS

| 3326 Electrons in Acceptance

nu=4

CombDLLe-CombDLLpi > cut

.Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : ECAL or PRS

. 3146 Electrons in Acceptance
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Muon-System Muon ID : MC09

| | | I 1 |
nu=1
MuonMuLL-MuonBkgLL > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : MUON
1651 Muons in Acceptance

nu=2

MuonMuLL-MuonBkgLL > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : MUON

714 Muons in Acceptance

OV

-8.9697

0
nu=3
MuonMulLL-MuonBkgLL > cut ~
Long tracks | 2 < P(GeV) < 100 | 0 < Pt(GeV) < 100 , '+8.9697
Required Dets : MUON .
1266 Muons in Acceptance ~ S - *.8.9697

nu=4 ‘ = =T AR 9697
MuonMulLL-MuonBkgLL > cut ' ‘ S el R

Long tracks | 2 < P(GeV) <100 |0 < Pt(GeV) < 100 ’
Required Dets : MUON '
1155 Muons in Acceptance‘

Pion MislID Efficiency / %
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Combined Muon ID : MC09

| I | I I 1 | 1 I
nu=1
CombDLLmu-CombDLLpi > cut
Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) < 100
Required Dets : MUON
1651 Muons in Acceptance

nu=2

CombDLLmu-CombDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : MUON

714 Muons in Acceptance

nu=3

CombDLLmMmu-CombDLLpi > cut

Long tracks | 2 < P(GeV) <100 | 0 < Pt(GeV) <100
Required Dets : MUON

1266 Muons in Acceptance

Pion MisID Efficiency / %

nu=4
1 —CombDLLmu-CombDLLpi > cut
. Long tracks | 2 < P(GeV) <100 |0 < Pt(GeV) < 100&2 37
Required Dets : MUON
" 1155 Muons in Acceptance

l | 1 |

Muon ID Efficiency / 50




Conclusions

o Performance in MC09 comparable to DC06
o Increase in detector realism matching better software
o DLL distributions may differ though.

o Requires some retuning of cuts.

o Initial studies show PID Performance (slightly)
degrades as luminosity increases

e Preliminary results only - More detailed studies now
starting within sub-detector groups
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