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● Purpose: compare the performance of NEEMC in both arches and 
brycecanyon configuration 

● Data from 22.11.2 arches and brycecanyon configuration eicrecon files
● Geometry cut on NEEMC: 15cm < r < 55cm (η: -3.14 ~ -1.87)

Arches configuration Brycecanyon configuration

pfRICH in front of NEEMC 

mRICH in front of NEEMC 

NEEMC is same in both configuration
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I found some problem in brycecanyon clustering, so I clustering
the hits myself instead of official one.

Simple island clustering:
- find the max energy hit and set it as seed
- clustering all hits around seed(radius <= 3 crystals)
hit energy threshold is 10MeV 

Arches[black]
Brycecanyon[red]
clustering E
are almost 
identical
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Gaussian[red dash] and Crystalball[black dot] fit of Arches configuration

Crystalball function[wiki]: 
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Gaussian[red dash] and Crystalball[black dot] fit of Arches configuration
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Both E resolution calculated from the sigma parameter of crystalball fit

No significant difference on energy resolution, which agrees with material scan results 
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Arches config.
material scan
(0,0,0) – (0,50,-200)

Integrated rad. length:
22.67 cm

Brycecanyon config.
material scan
(0,0,0) – (0,50,-200)

Integrated rad. Length:
22.72 cm
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Energy deposition of e- and pi- in NEEMC
after energy correction

Using the energy resolution from crystal ball fit
to apply the different E/P cut for calculating e- efficiency and pi rejection
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E/P cut: 1.0 ~ 2.4 * σ
E
/E

0.2 * σ
E
/E increment for each point Summary: 

 - No significant difference of performance of NEEMC
as different RICH configuration in front of NEEMC 
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Max. cluster energy of each event
in 22.11.2 arches[black] and brycecanyon[red]
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# of hits/cluster of Max. energy cluster 
in 22.11.2 arches[black] and brycecanyon[red]
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Max. energy cluster of each event
22.11.0 Brycecanyon
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Backup
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Pion energy deposition
before energy correction
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Data processing in EICrecon

Raw hits Rec hits ClusterDD4Hep

Everything in raw hits branch are
in ADC or TDC

In simulation, we currently use 14-bit
ADC, and Dynamic range is 20GeV,
which means ~1.2MeV / bit

Pedestal mean is at 100 bits => 120 MeV

There is a sampling fraction for rec hits, which is 0.998

There is a sampling fraction for cluster,
Which is around 0.95 from our fir results and
it should be different from the one used in rec
hits.
Minimum seed energy is 30MeV
Minimum aggregation energy is 1MeV
Meaning of few clustering parameters need to be 
checked:

EEMC:EcalEndcapNIslandProtoClusters:sectorDist',        '5.0*cm', 
EEMC:EcalEndcapNIslandProtoClusters:dimScaledLocalDistXY', '1.8,1.8'
(These 2 values are marked “*”, which means they are well tuned)      

The following results will focus on 22.11.2
arches and brycecanyon
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Number of raw hits in arches[black] and brycecanyon[red]

Notice the range of xaxis
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Number of rec hits in arches[black] and brycecanyon[red]

Notice the range of xaxis
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