Add Tower and HCal info. to NanoDST

Jingyu Zhang

References:
“sPHENIX 3-D Topological Calorimeter Cluster in RHIC Run-24 p+p Data.”
D. Jah, April 15, 2025.



SiCalo Task List May19

* HCal info. to nanoDST : Jingyu
- Tower info. associated with clusters : Jingyu
- Develop new elD with HCal and EMCal : Jingyu/Takashi

Fun4All macro runs successfully during my visit to NWU.
Back at RIKEN, | am modifying some codes to run on Condor.

makelist.sh
run_job.sh
run_condor.job



HCal - Topo cluster
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Topo clustering algorithm ;

|E| > 40 i calibrated energy satisfies:
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¢ E: calibrated tower energy

Neighboring Seed Tower : s
s A i e @: noise (RMS) for that calorimeter
Electromagnetic Inner Hadronic [ 2 |
— Growth Tower (1) Typical noise (Run-24 p+p):
' |« EMCal: o ~ 30 MeV
Neighboring Growth Tower * IHCal: o =~ 10 MeV
|E| > 20 - i e OHCal: o = 30 MeV

— Growth Tower

The absolute value is used because

noise can be both positive and
negative.

Any tower neighboring
the current growth tower
with |E| > 207

Yes

How Neighboring Towers are Determined

¢ Neighboring towers are searched in n—¢ space.

[8]- Seed

[T]- Growth (1) [ - Growth (2)

I - Growth (3)

Ending Growth

(no tower neighboring the current ¢ For the same calorimeter layer, grid adjacency i
growth tower with |E| > 20) is used (side and, optionally, corner neighbors). ,
¢ | e For EMCal-IHCal matching, a special n—¢

|
! window is used because EMCal towers are
|

Neighboring Seed and Growth Towers
much finer than HCal towers.
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HCal info. check, compare with plots from D. Jah

e |ittle different, but may be from configuration.



Number of towers by layer and in total

Number of Towers By Layer
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Topo cluster energy broken down by layer

Topo Energy By Layer per TopoCluster Cluster energy comparison
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Tower - associated with clusters
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Tower info. check, look like reasonable

towers associated with topo cluster

Cluster ¢ - tower-weighted ¢
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Cluster E - sum associated tower E
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towers associated with template cluster (need more data to check)

Cluster z - tower-weighted z
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