Pileup Study for the Precession Frequency Analysis in
Fermilab Muon g-2 Experiment
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/ Multipositron pileup 2

F « Pileup: when multiple positrons strike a calorimeter sufficiently
{ close in time or space.

, * 100 ppb caused by unresolved pileup in Run-1 @,

.+ Three data-driven methods:

1. The empirical method

] 2. The probability density function method

R R K 3. The shadow method (applied in our group)
L o (t3",E3)

E /Emux
b ‘PU=D + T+ O(AL)
“1’5"5 (2E2) L | o1 " D= Dl}?;con _ DllQecon _ Dleecon

[a.u]

dN
d(E/Emax)

gap time window

PN

gap time window

Recon Recon Recon Recon

th=t T= T123 -T 2 - T23 - T13
ty=ty—t

PP 2x i +Tll{econ + TzRecon + Tgecon

Hot2 13 ty=t—

ADC counts

" We need to scrutinize our formula when triple pileup becomes significant!
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’} o Pileup Simulation

« Truth info of positron: p(E, 1) = U(E')(0, 3100 MeV') X U(£)(0, 7e5 ns). §
& -« Pileup identification: when the time interval of any two events is less than 2.5

ns, combine them by adding energy and constructing energy- welghted time. [ oo OF 0 200, T o0 remeper | i Jhor oy
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© The shadow method utilizes the Recon to
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