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Electron shower energy resolution

a≡constant
b≡stochastic
c≡noise

• Updated plots with more data runs and MC events with Prod4a

• Beam resolution and energy resolution plots (σ/E) for data and MC agree well with each other
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• Momentum resolution taken from gaussian fit to corresponding distribution (6.4% for data): 

  - dominates constant term in shower energy resolution (as shown in single electron MC [1] ). 

    To remove part of its effect we take the ratio E(shower)/E(beam) event-by-event, and make

    fits to those new gaussian distributions (next slide)

 

  

  

0 1 2 3 4 5 6 7
 [GeV]

beam
〉E〈

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

be
am

〉
E〈

 / 
be

am
Eσ

p0        0.003564± 0.06718 p0        0.003564± 0.06718 

p0        0.003272± 0.0647 p0        0.003272± 0.0647 

MC PDSPProd4a

Data

0 1 2 3 4 5 6 7
 [GeV]

beam
〉E〈

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

sh
ow

er
〉

E〈
 / 

sh
ow

er
Eσ

a         0.001836± 0.0613 

b         0.009115± 0.03471 

c         0.003385± 0.03992 

a         0.001836± 0.0613 

b         0.009115± 0.03471 

c         0.003385± 0.03992 

a         0.0008942± 0.05938 

b         0.002689± 0.04793 

c         0.001614± 0.02954 

a         0.0008942± 0.05938 

b         0.002689± 0.04793 

c         0.001614± 0.02954 

MC PDSPProd4a

Data

σE /E=√a2+(b /√E)
2
+(c /E)

2
a≡constant
b≡stochastic
c≡noise



Electron shower energy resolution

• New resolution plot (ratio): better fit to data points, constant term is now 2.6% for data 

• Stochastic term b = 4.4% (data).  

• Noise term is 15+-7 MeV, compatible with upstream energy loss from linearity plot (17 MeV)

• Linearity plot for MC shows some discrepancy compared to previous Prod2 MC results: 

  - 94% energy recovery for Prod2 vs 98% in Prod4a (no missenergy reco threshold added yet)

• Same issue for data linearity:

  - 94% energy recovery for Prod2 vs 87% in Prod4a
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Ongoing

- Trying to understand the source of discrepancy between Prod4a vs Prod2 data

- Suggestions?
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Thanks!
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