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EVERYTHING MATTERS



PIENU Analysis Strategy
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A Few Points To Highlight

* Acceptance Correction
— Entirely MC driven, difficult to validate with data

 Trigger Efficiency

- Never worried about too much, because 1 — e and 1T - 4 - e positrons are
all MIPs except very low-energy end of Michel spectrum, which is small

* Low end of calorimeter spectrum

- Long-standing disagreement with MC. Ignored because doesn’t affect BR,
as long as events are not lost



Trigger Efficiency
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Trigger Efficiency

Triggering or not depends on
how far into T2 the positron

* Positron annihilation makes it before annihilating



Trigger Efficiency
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_ Triggering or not depends on
* Bhabha scattering the energy of the secondary
electron




T2 Efficiency Runs

* A small number of special runs were taken 10000 El v T2 o1
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* An obvious way to understand annihilation o q:'%——_b*,_Amww
events is to look at the 511 keV peak in the mz?_.u.l....1.1.,1”..1.,L.l.,L.l.,L,l.,.,J
calorimeter, but the m - y- e spectrum has TR 0 T ER TR asT Ty ek
never agreed well with MC, especially the Ecal (MeV)

low end



PIONEER Points to Consider

Even with an unbiased (pion only) trigger, any selection after that
can cause a difference In acceptance

Using ATAR only to define positron track will result in a few
10“level correction due to annihilation

Using calo will likely result in a larger correction; hard to measure
In the real experimental environment

Anything done to remove backgrounds needs to be assessed for
acceptance effects, considering rare topologies



Simulation studies

Radiative modes (for comparison with background topologies)
Bhabha scattering in ATAR, tracker, and support structure
Annihilation in ATAR, tracker, and support structure
Bremsstrahlung in ATAR, tracker, and support structure

Pileup from complete muon stopping distribution (beam, tDIF, and
MDAR)

Need to look at signatures of these events, and think about how the
simulation can be validated with data



BACKUP



Detector:

Acceptance ~ 20%

Energy Resolution 2.2%
(FWHM) at 70 MeV

19 radiation lengths of Nal,
9 of Csl

Pion and positron times
obtained from fitting B1 and
T1 waveforms, respectively

Wire chambers & silicon
strips for i beam and
decay e*tracking

*m—m‘ WCij |J_‘I/T2 J:J

Csl Rings - -

48cm
Nal(Tl)

WC172

nt+t Beam v
| I
B1 T w1
Tg
‘ §182 S3

WC: Wire Chamber
SS: Silicon Strip
B1, B2, Tg, T1, T2: Plastic Scintillator

€*:69.8MeV V2 480m
V3

o+, 05~ - 4
: 52.8MeV ||"] =—— el enctossre —e-




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

