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Standard Detector Model Tools

Calorimeter Calibration
Essential for PFA development, detector model comparison
Method developed by R. Cassell
Standard calibrations for at least 4 detector models

EM Calibration

Difference/s¢rtiE) Difference Real Perfect vs Difference Perfect True

] E M Difference True Pho PerfPho 254+ Erfries: 517
. (o} . Hhean : 0.23236

— gauss HRms: 16587
Al

ZU ‘hdean: 0.23411
Difference Trug Pho Perf Pho - n YRms: 52073
Entries 517
Mean : 0.045722
Rms: 0.33926

auss

amplitude © 42.008+2.404
mean : 0.013710£8.4930E-3
sigrna: 0.18647+0.006649
il 0.61678




Perfect PFA

LI AuaeN

ect PFA Definition

Essential for PFA development, useful for detector model
comparisons

Based on Generator or Simulated Particles?e

Standard cheated fracks, cheated clusters

/] Set up the MC list for perfect PFA
double rcut = 400.; // Bruce said 400 mm at meeting March 13
double zcut = 400,;

CreateFinal StateM CParticleList mcListMakerGen = new CreateFinal StateM CParticleList("Gen");
CreateFina StateM CParticlelist mcListMakerSim = new CreateFinal StateM CParticleList("Sim");
mcListMakerSim.setRadiusCut(rcut);
mcListMakerSim.setZCut(zcut);

add(mcListMakerGen);
add(mcListMakerSim);

String mcListGen = " GenFinal StateParticles’;

String mcListSim = "SimFinal StateParticles”;
String meList = mcListSim; // Can choose the Gen or Sim list here

String Thame = "RefinedCheatTracks";
add(new CheatTrackDriver());

String Cname = "PerfectCheatClusters’;
String[] collections = {"EcaBarrDigiHits","EcalEndcapDigiHits’,"Hca BarrDigiHits","Hcal EndcapDigiHits'} ;
add (new CheatClusterDriver(collections,Cname));

String CRPname = "CheatReconstructedParticles';

CheatParticleDriver cpd = new CheatParticleDriver(Cname, Tname,mcList);

/I Inputs Cheated Tracks, Cheated Clusters, and MC particle list to create Cheated Particles
cpd.setOutputName(CRPname);

add(cpd);

/I now make (more realistic) cheat tracks, etc with PPR driver

String outName = "PerfectRecoParticles’;

int minT =0;

intminC = 0;

PPRParticleDriver d = new PPRParticleDriver(CRPname, outName);
d.setMinTrackerHits(minT);

d.setMinCalorimeterHits(minC);

add(d);

/I this makes perfect tracks from the perfect particles
PerfectTrackDriver perftrk = new PerfectTrackDriver();
perftrk.setParticleNames(outName);
perftrk.setTrackNames(" PerfectTracks");

add(perftrk);
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ZPole event, all MC Particles




Mip Finding at ZPole

Interaction Layer all Tracks

Entries : 3881
Mean 11871
Rms: 13.645

IL of Tracks

Number of hits in Mip Cluster

Entries ; 2881
Mean: 14.901
Rmg : 17698

# of Mip Hits per Track

Tuned with 1-10 GeV muons
4-176 degrees in theta
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Photon-Finding at ZPole

Difference NPF&Pheotons MPerfPhotons

Difference PFAPheE PerfPhoE

Entries : FE1
Mean ;-0.41906
Rms:  3.4092

Entries :

Rrms:

GE1

Mean :-0.96134

5.2680




Photon-Finding at ZPole

Photon ESum at ZPole

Ferfect Phaton ESum

® PFAPhoton ESum

FPerfact Photon ESum
Entries : Fifi1
Mean 20673
Rms : 11.1481

PFA Phntnn FSum
Entries : (1315
Mean 20411
Rms: 11.292




Photon-Finding Optimization

Update on Photon ID using
a Longitudinal H-Matrix

Longitudinal Hmatrix Performance

Graham W. Wilson - Use chisq with layer information
Univ. of Kansas SR
April 3142007

B perf_pi.aida - eff(pi_10GeV) vs effigamma) (log(Chisq prob) with layer)

Further H-matrix studies (with
Eric Benavidez).
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10 GeV K analyzed with 5 GeV, 10 GeV,
20 GeV photon H-matrices

plots - eff(KOL_10GeV) vs eff(gamma) (log(Chisq prob) with layer)

::: R Conclusion: H-

[ |mperf_KoL_t0.aida matrix performance
0.13 m perf_KOL_20.aida SRR R |
o1z 1s highly energy
o1t NB Same 10 GeV KY; data-set dependent. The
.l fractional

0.08T fluctuations

0.071 decrease at high
| energy for photons,
0.041 e giving more

0.03 1., discrimination

0.027
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Neutral Hadrons at ZPole

Neutral HSum at ZPole

Ferfect Meutral H ESum
® [autral Cluster ESum
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Ferfect Meutral H ESum
Entries ; GE1
Mean ; 13.5854
Fms 11.820

Meutral Cluster ESum
Entries : 51515
Mean : 13176
Fins 11.0449
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Ll event, Sim MC Particles, Perfect CAL Clusters




Ll event, Perfect ReconstructedParticles, Perfect CAL Clusters




.l event, Perfect Jets, Perfect CAL Clusters




.l event, PFA Results




L[ event, PFA Jets




/]l event, PFA Particles, Comparison of Jets




Summary

Finished move to PFA Template

Finishing definition, development of common
Perfect PFA/Track cheater package

Tuning PFA analysis modules to single particles

Comparing ZPole to ZZ per template analysis
module




Plans for PFA Development

et+e- -=> ZZ -> qq + vv @ 500 GeV
Development of PFAs on ~120 GeV jets
Unambiguous dijet mass allows PFA performance to be evaluated w/o jet
combination confusion

e+e- -> ZZ -> qqqq @ 500 GeV
Same jet E, but filling more of detector
Use for detector parameter evalutions (B-field, IR, granularity, etc.)

E+e- -> tt @ 500 GeV
Lower E jets, but 6 — full detector

e+e- -> qq @ 500 GeV
250 GeV jets — challenge for PFA, not physics




