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• Summary
• Looked at reconstruction resolution/response for 

0-1000 GeV neutron samples
• I remade resolution, response, and efficiency 

plots using the new, fixed steering macro 
neutron samples
• The improvement is, unsurprisingly, dramatic, 

and it addresses multiple previous open 
questions

• I switched to using an R = 0.4 jet even though 
we are probably going to stick to using anti-kt

• Next Steps
• I haven’t applied any of the new cuts yet (eg: 

removing nozzle events) because I wanted to 
directly compare the pre and post steering macro 
fixes
• I will be looking at this in the upcoming week

New results
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Quick fitting note
• Notes

• These fits come from 
projections of the 2D error 
histograms

• The high energy tail in the cone 
clustering is still present
• Although the larger R = 0.4 

seems to be helping

• The high energy non-gaussian 
behavior of anti-kt jets 
reconstructed with very low 
energy is still present 
• It is, however, greatly 

improved with significantly 
fewer number of total events
• And, it only arises in the theta 

bin closest to the beam
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Example Fits
• Notes

• These fits come from 
the 250-1000 GeV 
samples

• Both the non-gaussian 
behavior in the anti-kt 
and the high energy 
tail from the cone only 
seem to arise near the 
beam/nozzle
• When cutting out 

the nozzle, should I 
use reconstructed 
theta or truth theta?

• The anti-kt gaussian 
does also look a bit 
wider than the fit
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Neutron energy resolution vs energy
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Neutron energy resolution vs energy (each bin)
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Neutron energy resolution vs theta
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Much better endcap performance. Is 
the endcap expected to have better 
resolution than the barrel?

Anti-kt struggles 
here. Probably the 
transition region?
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Neutron energy resolution vs theta (each bin)
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Endcap/barrel perform more 
similarly at higher initial E



April 23, 2024 11

Neutron energy response vs energy
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Neutron energy response vs energy (each bin)
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Neutron energy response vs theta
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Endcap is now 
overestimating 
the energy
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Neutron energy response vs theta (each bin)
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Neutron reconstruction efficiency vs energy
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Efficiency is now 
looking excellent
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Neutron reconstruction efficiency vs theta
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Much better endcap efficiency but still 
lower than the rest of the detector

Now this region has lower 
efficiency (probably the 
transition?)
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Efficiency is mostly flat 
at higher neutron E
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• Summary
• The response, resolution, and efficiency plots 

have been extended to all 0-1000 GeV neutron 
samples with the new steering files
• Now the resolution looks like an exponential
• The efficiency increased from the fix

Summary and Next Steps
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• Next Steps
• Compare today’s results with the previous 3 TeV 

plots to better understand the relative 
performance differences

• Work with Rose to do energy correction for 
neutrons and photons following Tova’s 
presentation last week

• Add in more cuts (eg: remove events in the 
nozzle)
• Add energy matching criteria to remove non-

gaussian behavior in the fitting
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