
PROGRESS UPDATE

Junjia Zhang

Princeton University



ENERGY RESOLUTION

• looked at clustered energy: sum of energy of hits in the calorimeter in a cone of 0.1 

radian in theta/phi around the generator level pion

• Energy resolution: 
𝜎

𝐸
, where 𝐸 is the true energy (energy of the pion from the pion 

gun), and 𝜎 is the standard deviation of the Gaussian fit to (clustered energy – true 

energy)

• studied single pion gun samples with pions with energy 10GeV and 1000GeV and 

momentum along one direction, with v1 and v0A geometries, recoBIB



PION GUN WITH V0A GEOMETRY

1000GeV pion gun 10GeV pion gun



PION GUN WITH V0A GEOMETRY

resolution: 0.0992

1000GeV pion gun

resolution: 0.17

10GeV pion gun



PION GUN WITH V1 GEOMETRY

1000GeV pion gun 10GeV pion gun



PION GUN WITH V1 GEOMETRY

resolution: 0.103

1000GeV pion gun

resolution: 0.17

10GeV pion gun



OBSERVATIONS

• pion gun momentum along y direction, and ECALEndcap and HCALEndcap does not 

contribute to clustered energy as expected

• the main contribution to total clustered energy is from hits to the ECALBarrel in the 

10GeV case, and from hits to the HCALBarrel in the 1000GeV case

• contribution from 10GeV pion gun does not seem significant compared to the 

background, contribution from 1000GeV pion gun is significant 

• 1000GeV case has better resolution than 10GeV case

• clustered energy lower for v0A geometry than that for v1 geometry for both the 10GeV 

and 1000GeV case (because selonoid is placed in from of ECAL?)

• polar and azimuthal distribution of hit energy in calorimeter is not uniform (probably due 

to BIB)



NEXT STEPS

• examine pion gun samples with uniform energy / momentum angle 

distribution

• examine di-jet pion gun samples



V1 GEOMETRY DETAILS



10GEV PION GUN (SANITY CHECK)

pion endpoint at polar 
angle ~ pi/2 and azimuthal 
angle ~ pi/2

no contribution to 
clustered energy from the 
endcaps 



10GEV PION GUN (CLUSTERED ENERGY)

in general, ECAl Barrel 
contributes more to 
clustered energy

the resolution plot is the 
distribution of 
(clustered_energy –
generator_energy)/generator_
energy



1000GEV PION GUN (SANITY CHECK)

pion endpoint at polar 
angle ~ pi/2 and azimuthal 
angle ~ pi/2

no contribution to 
clustered energy from the 
endcaps 



1000GEV PION GUN

in general, HCAL Barrel 
contributes more to 
clustered energy

the resolution plot is the 
distribution of 
(clustered_energy –
generator_energy)/generator_
energy

from this value it seems that 
1000GeV Pion Gun has better 
resolution 



10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)



10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)

total hit energy is just 
the sum of the 
energies of all hits in 
one single event 

for the endcaps, 
contribution is solely 
from BIB, so each 
event has the same 
total hit energy 

for the barrels, 
contribution is still 
mainly from BIB, so 
distribution of total 
hit energy is narrow



10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)



1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)

more hits in HCAL 
Barrel than the case 
with 10GeV pion gun 



1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)

total hit energy is just 
the sum of the 
energies of all hits in 
one single event 

for the endcaps, 
contribution is solely 
from BIB, so each 
event has the same 
total hit energy 

for the barrels, 
contributions from 
the pion gun is 
significant



1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)

peak of energy 
contribution from at 
azimuthal and polar 
angle = pi/2, which is 
the contribution from 
the 1000GeV pion gun



V0A GEOMETRY DETAILS



10GEV PION GUN, V0A GEOMETRY, RECOBIB



10GEV PION GUN (CLUSTERED ENERGY)

the resolution plot is the 
distribution of 
(clustered_energy –
generator_energy)/generator_
energy



10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)



10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)



10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)



1000GEV PION GUN, V0A GEOMETRY, 
RECOBIB



1000GEV PION GUN (CLUSTERED ENERGY)

the resolution plot is the 
distribution of 
(clustered_energy –
generator_energy)/generator_
energy



1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)



1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)



1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)



BACKUP (FIT RESULTS)

1000GeV, v0A 10GeV, v0A

1000GeV, v1 10GeV, v1
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