
OUTLINE

§ Show a set of figures with different cluster parameters
– Energy ratio (Erec/Ethr)
– Number of event ratio (# of reconstructed events / # of thrown events)

§ Cluster parameters
– Minimum number of hits (5, 15, and 20)
– Minimum energy deposit (0.5 MeV and 10 MeV)
– Maximum distance (2 mm and 8 mm)

Threshold (minimum gamma) energy in EM barrel detector
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MINIMUM NUMBER OF HITS = 0 HITS
MINIMUM ENERGY DEPOSIT = 0.0 MEV
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ENERGY RATIO VS THROWN ENERGY

Jihee KIM3
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Cuts on clustering algorithm
- Min nhits = 0 hits
- Min cluster edep = 0.0 MeVUsing only imaging layers
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here Erec and Ecluster already applied sampling fraction (0.7%)
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RATIO OF RECONSTRUCTED EVENTS

Jihee KIM4
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Before Clustering
Cut on events’ Erec > 50% of Ethr

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+*

Cuts on clustering algorithm
- Min nhits = 0 hits
- Min cluster edep = 0.0 MeV

+ events’ Erec > 50% of Ethr

Using only imaging layers
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After Clustering
Cut on events with at least 1 cluster
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GAMMA SHOWERING AT BARREL

Jihee KIM5
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Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+*

Before Clustering
Cut on events’ Erec > 50% of Ethr

+ events showering in barrel

+ events’ Erec > 50% of Ethr
+ events showering in barrel

Cuts on clustering algorithm
- Min nhits = 0 hits
- Min cluster edep = 0.0 MeVUsing only imaging layers
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After Clustering
Cut on events with at least 1 cluster
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GAMMA SHOWERING AT DIRC (2/2)

Jihee KIM7

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+* */$0'&1)2 3+ 4567

Cuts on clustering algorithm
- Min nhits = 0 hits
- Min cluster edep = 0.0 MeV
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Before Clustering
Cut on events’ Erec > 50% of Ethr

+ events showering in DIRC
+ events’ Erec > 50% of Ethr
+ events showering in DlRC

Using only imaging layers
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After Clustering
Cut on events with at least 1 cluster
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MINIMUM NUMBER OF HITS = 15 HITS
MINIMUM ENERGY DEPOSIT = 0.5 MEV
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ENERGY RATIO VS THROWN ENERGY

Jihee KIM9
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here Erec and Ecluster already applied sampling fraction (0.7%)

Cuts on clustering algorithm
- Min nhits = 15 hits
- Min cluster edep = 0.5 MeVUsing only imaging layers
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RATIO OF RECONSTRUCTED EVENTS

Jihee KIM10
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Before Clustering
Cut on events’ Erec > 50% of Ethr

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+*

Cuts on clustering algorithm
- Min nhits = 15 hits
- Min cluster edep = 0.5 MeV
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After Clustering
Cut on events with at least 1 cluster

+ events’ Erec > 50% of Ethr

Using only imaging layers
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GAMMA SHOWERING AT BARREL

Jihee KIM11
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Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+*

Before Clustering
Cut on events’ Erec > 50% of Ethr

After Clustering
Cut on events with at least 1 cluster

+ events showering in barrel

+ events’ Erec > 50% of Ethr
+ events showering in barrel

Cuts on clustering algorithm
- Min nhits = 15 hits
- Min cluster edep = 0.5 MeVUsing only imaging layers
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GAMMA SHOWERING AT DIRC (2/2)

Jihee KIM13

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+* */$0'&1)2 3+ 4567

Cuts on clustering algorithm
- Min nhits = 15 hits
- Min cluster edep = 0.5 MeV

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Thrown energy [GeV]

0

0.2

0.4

0.6

0.8

1

ra
tio

 o
f g

am
m

a 
ev

en
ts

 s
ho

w
er

in
g 

w
ith

in
 D

IR
C

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Thrown energy [GeV]

0

0.2

0.4

0.6

0.8

1

ra
tio

 o
f g

am
m

a 
ev

en
ts

 s
ho

w
er

in
g 

w
ith

in
 D

IR
C

Before Clustering
Cut on events’ Erec > 50% of Ethr

After Clustering
Cut on events with at least 1 cluster

+ events showering in DIRC
+ events’ Erec > 50% of Ethr
+ events showering in DlRC

Using only imaging layers
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SUMMARY PLOTS
WITH ALL DIFFERENT CLUSTER PARAMETERS

Jihee KIMATHENA Calorimetry WG Meeting 09/27/2021



15 Jihee KIM
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16 Jihee KIM

Using only imaging layers Additional Cut: Erec > 50% of Ethr
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Nhits 20 
Edep 0.5 MeV
After Clustering

RATIO OF RECONSTRUCTED EVENTS
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17 Jihee KIM

Additional Cuts: Erec > 50% of Ethr
+ Showering in barrel
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Using only imaging layers
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GAMMA SHOWERING AT BARREL

Nhits 15 
Edep 10.0 MeV
After Clustering

Nhits 20 
Edep 0.5 MeV
After Clustering
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18 Jihee KIM

Additional Cuts: Erec > 50% of Ethr
+ Showering in DIRC

Using only imaging layers
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GAMMA SHOWERING AT DIRC
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DISTANCE PARAMETER
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ENERGY RATIO VS THROWN ENERGY

Jihee KIM20

Using only imaging layers
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ENERGY RATIO VS THROWN ENERGY

Jihee KIM21

Using only imaging layers
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BACKUP SLIDES
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MINIMUM NUMBER OF HITS = 5 HITS
MINIMUM ENERGY DEPOSIT = 0.5 MEV
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ENERGY RATIO VS THROWN ENERGY

Jihee KIM24
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Cuts on clustering algorithm
- Min nhits = 5 hits
- Min cluster edep = 0.5 MeVUsing only imaging layers
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here Erec and Ecluster already applied sampling fraction (0.7%)
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RATIO OF RECONSTRUCTED EVENTS

Jihee KIM25
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Before Clustering
Cut on events’ Erec > 50% of Ethr

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+*

Cuts on clustering algorithm
- Min nhits = 5 hits
- Min cluster edep = 0.5 MeV

+ events’ Erec > 50% of Ethr

Using only imaging layers
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After Clustering
Cut on events with at least 1 cluster

ATHENA Calorimetry WG Meeting 09/27/2021



GAMMA SHOWERING AT BARREL

Jihee KIM26
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Histogram of # $% &'($)*+&,(+'- '.')+*
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Before Clustering
Cut on events’ Erec > 50% of Ethr

+ events showering in barrel

+ events’ Erec > 50% of Ethr
+ events showering in barrel

Cuts on clustering algorithm
- Min nhits = 5 hits
- Min cluster edep = 0.5 MeVUsing only imaging layers
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After Clustering
Cut on events with at least 1 cluster
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GAMMA SHOWERING AT DIRC (2/2)

Jihee KIM28

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+* */$0'&1)2 3+ 4567

Cuts on clustering algorithm
- Min nhits = 5 hits
- Min cluster edep = 0.5 MeV
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Before Clustering
Cut on events’ Erec > 50% of Ethr

+ events showering in DIRC
+ events’ Erec > 50% of Ethr
+ events showering in DlRC

Using only imaging layers
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After Clustering
Cut on events with at least 1 cluster
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MINIMUM NUMBER OF HITS = 20 HITS
MINIMUM ENERGY DEPOSIT = 0.5 MEV
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ENERGY RATIO VS THROWN ENERGY

Jihee KIM30
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RATIO OF RECONSTRUCTED EVENTS

Jihee KIM31
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Before Clustering
Cut on events’ Erec > 50% of Ethr

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+*

Cuts on clustering algorithm
- Min nhits = 20 hits
- Min cluster edep = 0.5 MeV

+ events’ Erec > 50% of Ethr

Using only imaging layers
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After Clustering
Cut on events with at least 1 cluster
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GAMMA SHOWERING AT BARREL

Jihee KIM32
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Before Clustering
Cut on events’ Erec > 50% of Ethr

+ events showering in barrel

+ events’ Erec > 50% of Ethr
+ events showering in barrel

Cuts on clustering algorithm
- Min nhits = 20 hits
- Min cluster edep = 0.5 MeVUsing only imaging layers
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After Clustering
Cut on events with at least 1 cluster
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GAMMA SHOWERING AT DIRC (2/2)

Jihee KIM34

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+* */$0'&1)2 3+ 4567

Cuts on clustering algorithm
- Min nhits = 20 hits
- Min cluster edep = 0.5 MeV
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Cut on events’ Erec > 50% of Ethr

+ events showering in DIRC
+ events’ Erec > 50% of Ethr
+ events showering in DlRC

Using only imaging layers
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After Clustering
Cut on events with at least 1 cluster
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MINIMUM NUMBER OF HITS = 15 HITS
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ENERGY RATIO VS THROWN ENERGY

Jihee KIM36
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Cuts on clustering algorithm
- Min nhits = 15 hits
- Min cluster edep = 10.0 MeVUsing only imaging layers
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RATIO OF RECONSTRUCTED EVENTS

Jihee KIM37
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Before Clustering
Cut on events’ Erec > 50% of Ethr

Histogram of # $% &'($)*+&,(+'- '.')+*
# $% +/&$0) '.')+* + events’ Erec > 50% of Ethr

Using only imaging layers
Cuts on clustering algorithm
- Min nhits = 15 hits
- Min cluster edep = 10.0 MeV
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After Clustering
Cut on events with at least 1 cluster
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GAMMA SHOWERING AT BARREL

Jihee KIM38
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Before Clustering
Cut on events’ Erec > 50% of Ethr

+ events showering in barrel

+ events’ Erec > 50% of Ethr
+ events showering in barrel

Using only imaging layers
Cuts on clustering algorithm
- Min nhits = 15 hits
- Min cluster edep = 10.0 MeV
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After Clustering
Cut on events with at least 1 cluster
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GAMMA SHOWERING AT DIRC (2/2)

Jihee KIM40
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Before Clustering
Cut on events’ Erec > 50% of Ethr

+ events showering in DIRC
+ events’ Erec > 50% of Ethr
+ events showering in DlRC

Using only imaging layers
Cuts on clustering algorithm
- Min nhits = 15 hits
- Min cluster edep = 10.0 MeV
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After Clustering
Cut on events with at least 1 cluster
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