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• Pileup 
• Misalignment
• Efficiency
• Prefiring

• Integral 
Luminosity

• PDF and 𝛼𝛼 𝑆𝑆
• Simulation Cross 

section
• QCD Scale Factors
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Pileup
Origin: 𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ~1034 𝑐𝑐𝑐𝑐−2𝑠𝑠−1
• Bunch crossing (BX) every 25 ns 
• ~ 60-70 pp-collisions per BX
• ~ 60 charged particles per pp-collision

~1500-2000 charged particles per 
BX or 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 per second
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𝑝𝑝𝑇𝑇 ,η dependence!

Uncertainty: Variation each of 
weights. Sum in quadrature

∆= �
𝑘𝑘

𝑁𝑁

𝛿𝛿𝑘𝑘2
• 𝐴𝐴𝑖𝑖𝑘𝑘 - Variated value of 𝐴𝐴𝑖𝑖 coefficients results 

from variation of uncertainty source
• 𝐴𝐴𝑖𝑖0 - central value of   𝐴𝐴𝑖𝑖 coefficient

Most significant type of uncertainty!
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Correction: Tag & Probe with Rochester 
correction (Eur. Phys. J. C 2012. V. 72, P.)
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Correction: Tag & Probe with Rochester 
correction (Eur. Phys. J. C 2012. V. 72, 2194.)

Uncertainty: 100 “toys” and RMS calculation
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BX[-3]

Probability:0.5 - 1.5% 

Uncertainty: variation within unc.
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• Effects of difference between data and 
simulation are constantly being studied
and could be successfully corrected.

• In analysis SMP-23-007 this steps are 
successfully done. Good agreement 
between data and MC is observed

• The results is the basis for PhD thesis
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