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Notes

• We plan to use the tower method for now for the run 
13 BEMC calibration for the purpose of releasing W 
AL preliminary results. 

• We plan to have more investigation on 2x2 cluster 
method later. 

• Systematic errors were calculated for tower method.
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Parameters

• Trigger bias 

• Low momentum cut dependance 

• TDR (∆R) cut dependance 

• Time dependance 

• Luminosity (ZDCx) dependance 

• Crate dependance
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Systematic Uncertainty Summary

Systematic Error 
Period 1

Systematic Error 
Period 2

Trigger  bias 1.4% 1.2%

Low momentum cut 0.7% 0.7%

TDR  (∆R ) cut < 0.5 % ==> 0 < 0.5 % => 0

Time dependance 0.8% < 0.5 % ==> 0

Luminosity dependance 
(ZDCx)

< 0.5 % ==>0 < 0.5 % ==>0

Crate dependance 1.2% 1.3%

Eta dependance will not consider as 
systematic

will not consider as 
systematic

Total 2.1% 1.9%

• Totals added in the quadrature 
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Trigger Scheme Systematic

• Impact on E / p from HT and non HT trigger events  

• Consider 3 different scenarios, take <E / p> over all the Eta 
rings.  

1.Only non HT trigger events : JP2->didFire(), (0<P<10) GeV : 
<E / p> = R1  

2.Only HT trigger : BHT3->didFire(), (0<P<3) GeV : <E / p> = R2 

3.Both nonHT and HT (this is the trigger option used for the E /p 
calibartion) : JP2->didFire(), (0<P<10) GeV || BHT3->didFire , 
(P < 3) GeV : <E / p> = R3 = Rmeausred 

• Take the largest difference between Rmeasured and Ri s as the 
uncertainty from trigger scheme
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Trigger Scheme Systematic

Period 2

Systematic 
uncertainty = 1.2 % 

R1 = 0.9336

Rmeasured = 0.9298

R2 = 0.9156

Systematic 
uncertainty = 1.4 % 

Period 1

R1

R2

Rmeasured
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Low momentum Cut 

• E / p shows steady increasing behavior from 1.5 to 3.5 GeV and fairly stable 
behavior above  3.5 GeV. 

• Vary low P cut from 1.5 GeV to 3.5 GeV 

• Obtain <E / p> for whole detector between [ Low P cut - 10 GeV ] 

• Assign RMS as the uncertainty.

E 
/ p

 p (GeV)
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Low momentum Cut 

Period 2
Systematic 

uncertainty = RMS = 
0.7 % 

E / p

Systematic 
uncertainty = RMS = 

0.7 % 

Period 1
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Upper TDR cut 

E /p measured

• Vary Upper TDR cut  from 0.001 to 0.02 . 

• Obtain <E / p> for all the rings varying upper TDR cut between  

• Assign RMS as the uncertainty.
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Upper TDR cut  dependance
<E

 / 
p>

TDR <E / p>

No Systematic 
uncertainty 
assigned !

No Systematic 
uncertainty 
assigned !

Period 2

Period 1
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Time Dependance 

• < E / p> was calculated per day for the whole 
detector.  

• Spread is to assign as the uncertainty.



12

Time Dependance 
<E

 / 
p>

Day <E / p>

Period 2

Systematic 
uncertainty = 
RMS = 0.8 % 

Period 1

No Systematic 
uncertainty 
assigned!



13

Luminosity (ZDCx) Dependance 

• < E / p> was calculated for the whole detector by 
dividing data set for several ZDC ranges . 

•  Spread is to assign as the uncertainty.
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Luminosity (ZDCx)  Dependance 

Period 2

Period 1

No Systematic 
uncertainty 
assigned!

No Systematic 
uncertainty 
assigned!
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Crate Dependance 

• < E / p> was calculated per crate . 

•  Spread is to assign as the uncertainty.
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Crate Dependance

Crate ID

M
ea

n 
E 

/ p

Systematic uncertainty = RMS = 1.1 % 

Systematic uncertainty =RMS = 1.3 % 

Period 1

Period 2
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Eta Dependance 

• We obtain gain constant from E /p calculated per 
eta ring. 

• Therefore Eta dependance of E / p would not  
considered as systematic.



18

Systematic Uncertainty Summary

Systematic Error 
Period 1

Systematic Error 
Period 2

Trigger  bias 1.4% 1.2%

Low momentum cut 0.7% 0.7%

TDR  (∆R ) cut < 0.5 % ==> 0 < 0.5 % => 0

Time dependance 0.8% < 0.5 % ==> 0

Luminosity dependance 
(ZDCx)

< 0.5 % ==>0 < 0.5 % ==>0

Crate dependance 1.2% 1.3%

Eta dependance will not consider as 
systematic

will not consider as 
systematic

Total 2.1% 1.9%

• Totals added in the quadrature 
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Run 12 pp 500  systematic
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Conclusion

• Run 13 pp 500 GeV calibration evaluate systematic 
uncertainty of 2.1 % for period 1 and 1.9 % for 
period 2. 

• Total systematic in run 6 is 1.6 % , 1.9 % in run 9  
and 2.5 % for inner rings and  3.43 % for butter 
rings in run 12 .
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Backup
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Upper TDR cut  - Period 1 - BACKUP- inner, utter separatly

ring 1ds 3-38

ring 1,2,39,40
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Time dependance per Run
M

ea
n 

E 
/ p

Run Index
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Luminosity dependance per run
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Eta Dependance - 2006 method
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Run 12 TDR

Inner

outer
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Run 12  crate dependance


