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Status of Neutral Particle Reconstruction

Lu Cao
10t December, 2014
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Outline

® Algorithm of PID correlation (changes)
® Neutral candidate multiplicity
® Single photon in event display

® Summary
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Algorithm of PID Correlation (old)

before #26209
pid/PidCorr/PndPidCorrelator.cxx

¥
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Algorithm of PID Correlation (old)

~N OO o~ WD B
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Algorithm of PID Correlation (old)

~N OO O B~ WD PP

« Emc Quality: shortest distance squared between track and the
cluster (in cm?)
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Algorithm of PID Correlation (old)

~N OO O B~ WD PP

diStanC e 42

« Emc Quality: shortest distance squared between track and the
cluster (in cm?)
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Algorithm of PID Correlation (old)

~N OO O B~ WD PP

diStanC e 42

« Emc Quality: shortest distance squared between track and the
cluster (in cm?)
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Algorithm of PID Correlation (old)

Neutral Candi.

Neutral Candi.

Neutral Candi.

Neutral Candi.

~N OO O B~ WD PP

Neutral Candi.

This algorithm is used in subversions before #26209.

» For charged candidates, emc quality is the dist*2 from the closest cluster
» For neutral candidates, emc quality only shows the dist"2 for the last track
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Algorithm of PID Correlation (old)

Charged track EMC cluster

~_ Zz

distance cut

Track-correlated cluster

Charged candidate

This algorithm is used in subversions before #26209.

before #26209
pid/PidCorr/PndPidCorrelator.cxx

Non-correlated cluster

|

Neutral candidate

» For charged candidates, emc quality is the dist*2 from the closest cluster
» For neutral candidates, emc quality only shows the dist"2 for the last track
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Algorithm of PID Correlation (new)

since #26209
by Stefano
pid/PidCorr/PndPidCorrelator.cxx

Charged track EMC cluster EMC cluster Charged track
distance cut distance cut

Track-correlated cluster

Charged candidate Neutral candidate

PID correlation for charged and neutral are separated

For charged candidates, emc quality is the dist*2 from the closest cluster
For neutral candidates, emc quality is the dist"2 from the closest track
Two independent distance cuts are requested
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Charged Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster
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Charged Particle Correlation

Map of crystals on EMC

Y extrapolation of track

\ EMC cluster
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Charged Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster

distance cut

I trk-correlated cluster.
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Charged Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster

distance cut

I trk-correlated cluster.
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Charged Particle Correlation

Map of crystals on EMC

- Y extrapolation of track

EMC cluster

distance cut

I trk-correlated cluster.

Emcl2Cut = 2500

« Distance cut (Emc12Cut) will not effect on the number of charged
candidates, only change the correlations and the EmcQ of charged
candi..
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Neutral Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster
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Neutral Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster

|
/1 1T\
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Neutral Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster

distance cut
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Neutral Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster

distance cut

N neutral cand.
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Neutral Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster

distance cut

N neutral cand.

» Distance cut (Emcl12NeutralQCut) will decide the number
of neutral candidates.
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Neutral Particle Correlation

Map of crystals on EMC

Y extrapolation of track

EMC cluster

distance cut

N neutral cand.

Emcl12NeutralQCut = 400

« Distance cut (Emc12NeutralQCut) will decide the number
of neutral candidates.

10/12/14 L.Cao: Status of Neutral Particle Reconstruction



Neutral Candidate Multiplicity
octld #26514
@ In physics event:

Ppeam = 8.0 GeV /c

@ In single photon event:

Box Generator:
momentum range (0.5, 4) GeV/c; full range of theta & phi
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counts

| Invariant mass spectrum of two-photon m in Sep.
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Neutral Candidate Multiplicity

octl4d #26514
@ In single photon event:
Box Generator: 100 evt
momentum range (0.5, 4) GeV/c; full range of theta & phi
Energy threshold = 20 MeV tot. charged candi. = 15
w/o thr.
w. thr. o8 98 97 94 93 91 90 90 90
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Single Photon in Event Display
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Emc12NeutalQ cut

# neu. cand.

Cluster #
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0.01007

0.11551

0.00949

0.01002

0.0816

> 106

312.39

908.35

1586.37

1884.61
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Neutral Candidate Multiplicity

« 10Kk evt

« pandaroot octl4
 E, =20MeV

« EmcQ cut: 400

Mass distribution of two-photon system

@ In physics event:

a2 |
o 1000 | ................................... .......................

| — reco. n°
800 | ____________________ Lo selected n° for n

all 44285

600l S T A N S
mcf 19806

mass window 8509 85%

400 — ....................................
MC matched | 2756

2001 S T

00.03 0.1 0.12 0.14 0.16 0.18 0.2
GeV/c?
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Summary

10/12/14

Neutral PID correlation is independent from the charged now
Algorithm (oct14 #26514) is checked with event display

Energy threshold for photon is necessary (e.g. Emc12Thr: 20 MeV)

Understand high photon multiplicity in physics event

Modify present algorithm/parameters if possible
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Thank you

l.cao@fz-juelich.de
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Backup Slides
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Neutral candi. multiplicity (K * Box) PidChargedCand.fEmcQuality ]
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Neutral candi. multiplicity (K * Box)

LIC

NTRUM

16 18 20
number of candidates

Number of tracks for pid 1 — Number of Clusters for pid: EMC: 0 FSC: 1

Photon Theta vs Phi (K * Box) PidNeutralCand.fEmcQuality PidChargedCand.fEmcQuality
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Neutral candi. multiplicity (K * Box)
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Number of tracks for pid 1 — Number of Clusters for pid: EMC: 0 FSC: 1

Photon Theta vs Phi (K * Box) - PidNeutralCand.fEmcQuality
_

PidChargedCand.fEmcQuality
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Results of Efficiency & Resolution

(e*v,)

27/11/2014
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7705
3207
2297
1631
11399
8139
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18630
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Full sim with oct14: 10k evt
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17%

17%

11%

81%

2%
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Results of Efficiency & Resolution

Full sim : 10k evt

Momentum
Mass Vertex resolution
Ey threshold resolution [ pm ] resolution
[MeV] [%]

0
(vtx) [ MeV/c?]
_ ----

n 8.4 285 303 917 2.2 1.7

30
20 n 8.4 287 296 909 2.2 1.7

= E, > 20 MeV is approved with present results

» Performances with Geant3 and Geant4 are also compared:
Similar efficiency, but better resolutions of mass and vertex with G4
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Main requirements for EMC
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Required performance value

Common properties

. . R <2%

energy resolution op /FE <1%® 5 GeV

energy threshold (photons) Eipres 10 MeV (20 MeV tolerable)
energy threshold (single crystal) E.y 3 MeV

rms noise (energy equiv.) 0g noeise 1 MeV

angular coverage % 4w 99 %
mean-time-between-failures 2000y

(for individual channel)

Barrel and forward end-cap EMC

Subdetector specific properties backward barrel forward

(1) (>22) (>5)
energy range from Eippee to 0.7 GeV 7.3GeV 14.6 GeV Reconstruction thresholds
angular equivalent of crystal size 6 4° 1°
spatial resolution oy 0.5° 0.3° 0.1° ® B = 3MeV
maximum signal load f, (E, > E.y) 60 kHz 500 kHz e E; = 10MeV
(pP-events) maximum signal load f, (E, > E4) 100 kHz 500kHz
(all events) shaping time £, 400 ns 100 ns ® gz = 20MeV
radiation hardness 0.15 Gy 7Gy 125 Gy
(maximum annual dose pp-events)
radiation hardness 10 Gy 125 Gy Dynamical Energy Range

(maximum annual dose from all events)

10/12/14

e backward endcap EMC: 10(20) MeV- 0.7 GeV
e barrel EMC: 10(20) MeV- 7.3 GeV, and
e forward endcap EMC: 10(20) MeV- 14.6 GeV.
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