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Abstract: 
We study the performance of jet substructure variables with a detector designed for very high energy proton collisions, the SiFCC detector. The two-prong jets 
from Z'->WW and three-prong jets from Z'->ttbar are compared with the background from light quark jets at the same energy. The calorimeter geometry is 
benchmarked in various configurations in order to understand the impact of granularity on variables such as groomed jet mass, Njettiness and energy 
correlations within the jets. We present results on signal efficiency and background rejection using full GEANT simulations.
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Basic Jet Reconstruction Algorithm
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**If dij<dib,i and j particle will be merged into one particle**

1.p=0 : Cambridge/Aachen algorithm

2.p=1 : kt algorithm

3.p=-1 : anti-kt algorithm

Jet Substructure Variables

1.N-subjetness[2]:
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∆Ri,k: The distance between constuient in the eta − phi plane

R0: The cone size we want to cluster
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2.Energy correlation function[3]:
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3.Soft drop[4]:
𝒎𝒊𝒏(𝑷𝑻𝟏,𝑷𝑻𝟐)

𝑷𝑻𝟏 + 𝑷𝑻𝟐
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𝛃 > 𝟎:𝐑𝐞𝐦𝐨𝐯𝐞 𝐛𝐨𝐭𝐡 𝐬𝐨𝐟𝐭 )𝐚𝐧𝐝 (𝐰𝐢𝐝𝐞 𝐚𝐧𝐠𝐥𝐞
𝛃 = 𝟎:𝐃𝐞𝐩𝐞𝐧𝐝 𝐨𝐧 𝐭𝐡𝐞 𝐜𝐮𝐭 𝐭𝐨 𝐬𝐞𝐥𝐞𝐜𝐭 𝐭𝐡𝐞 𝐚𝐬𝐲𝐦𝐦𝐞𝐭𝐫𝐲
𝛃 < 𝟎:𝐑𝐞𝐦𝐨𝐯𝐞 𝐛𝐨𝐭𝐡 𝐬𝐨𝐟𝐭 𝐚𝐧𝐝 (𝐜𝐨𝐥𝐥𝐢𝐧𝐞𝐚𝐫)
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Background: Signal:
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(1)i, j: the i and j particle

(2)kti, ktj: the particle i and j transverse 

momenta

Overall, the best separation power is observed in the 5x5 cm cell size
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GEANT 4 Simulation of Future Detector 
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Results: Soft drop mass at 𝜷 = 𝟎

Results: C and Tau variables
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*Conclusion*
Improvements in signal identification using small cell sizes

*Conclusion*

5x5(cm)

5x5(cm)

HCAL cell sizes


