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Update on Beam Spread 

studies 
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Beam Spread Evaluation from data 
Method presented by Stefano at 11/29 EMC meeting 

 

TB = EMC  BS 

(100MeV +100MeV) = (200MeV) and so one for other energies/multiplicity 

Iterative process to compute BS at all energies from data 

500 MeV not entering the game, BS(500 MeV) = 1% as stated by BTF team  
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Beam Spread Fit result 
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 En [MeV] Spread [%] 

99 4.7 

198 2.8 

297 2.1 

397 1.3 

487 1.0 



Energy resolution 
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Energy resolution – data Beam spread 
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En (MeV) (E)/E (%) 

99 6.96 ± 034 

198 4.34 ± 0.20 

297 3.39 ± 0.10 

397 2.57 ± 0.14 

487 2.33 ± 0.17 



Energy resolution – no beam spread 
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DATA 

En (MeV) (E)/E (%) 

99 5.2 ± 0.4 

198 3.3 ± 0.2 

297 2.6 ± 0.5 

397 2.2 ± 0.4 

487 2.1 ± 0.2 



Data – MC comparison 
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Samples and selection 

MC sample: 

Energy dependent Beam spread  

Light yield non-uniformity taken from Ren-yuan measurements 

X-talk and intrinsic LYSO resolution accounted for 

Electronic noise and signal amplitude as measured from data 

Realistic geometry and dead material 

Photo statistics estimated on data  

1% intercalibration error 

Selection 

Data: Si and single particle selections 

MC: beam spot size similar to box selected in data, shot single particles 
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Total Deposited Energy 

Data/MC peak positions 

at 500 MeV aligned by 

hand 

About 2% shift in peak 

position at 100-400 MeV 

Distribution widths now 

in agreement 
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Multiplicty  
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S1/S9 
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S9/S25 
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LAT 
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Moliere Radius in MC 
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From MC, estimate RM = 2.21 ± 0.02 cm 

From Ren-Yuan tables, RM
LYSO = 2.07 cm 



Conclusion  

Data-driven method to estimate Beam Spread 

Good agreement between Data and MC 

resolutions 

“Final” Beam Spread subtracted resolutions: 

Disagreement in shower shape under study 
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En (MeV) (E)/E (%) 

99 5.2 ± 0.4 

198 3.3 ± 0.2 

297 2.6 ± 0.5 

397 2.2 ± 0.4 

487 2.1 ± 0.2 
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