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N_Ll + ¢cprr + cpu

Value Precision
R, 0O(107%) 0(1078)
Ny, O(1) 0(10~%)
Ny O(107%) 0O(1079%)
cr 0(1072) 0O(107%)
cpip 177 0(10_4)
cpyU 77 0(10_4)




Simulating
the Detector

Absorbtive

Track optical photons from creation to absorption. Register times of
photo-multiplier hits for post-processing. J
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PHOTO-MULTIPLIER RESPONSE

o Estimate the single photon

@ Consider Photon Detection

AMPLITUDE (ALY

@ Convolve hit times with single
photon response

~— )Y PHOTON
" SuM
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A(a.u.)

Charge Distribution

Example Waveform

Event Display
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Position reconstruction will be extremely hard
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Calo Response
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Simulating @ Sum all PM Waveforms

the Detector
o Fit 1 Hit Template
Parameters: Q, t

A (a.u)
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o Fit satisfying?
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MC Truth:

0.7%
3.1%

Rec. Energy:
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0.7%
3.1%

Rec. Energy:
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LXe
Calorimeter
Event Recon-
struction

Calo Response
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1 tg = 0.1, By = 60 MeV
2 tl = 140,E1 = 7MeV




LXe
Calorimeter
Event Recon-
struction
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1 to = 0.1, Ey = 60 MeV

2 i = 140,E1 =7 MeV

Truth is
Nuclear Effects can result in
neutron emission and delayed
energy deposit.
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Energy Spectrum

Tt e (MC Truth)

Identify all such events and
reconstruct them as one.

MC Truth: 0.7%
Rec. Energy: 0.8%




Pilup Identification
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Sum the detector response of
two events with given delay

~0% for At < 2ns
~66% for At ~5ns
>95% for At > 10ns
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FE, + Ey

lar to a m — ev

Ination
energy simi
event.

Reconstruct two particles
with F/; and E5 as one with
energy B

About a quarter of the
unidentified PU events end
up with a reconstructed

Contam

leup

#5ns PU
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@ Beam Rate:
Rp =3 x 10°7/s

@ Pileup window: T =10ns

Pileup

o Calo Rate:

Ro = Rp -3 ~2.25 x 10°

o Fiducial Volume covers ~ 37
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(Re - T)ne_RC'T
n!

p(n) =

@ Trigger on first decay

@ Chance for a second one

ppu ~ Ro-T =~ 2.25 x 1073







Pileup
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u™ Lifetime: 2197 ns
Expected Rate: 3 x 10° 7 per second

@ 98 % of 7 decay
o 7% of PU events
O(10) Suppression
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oHee Events in m — ev Region
58 MeV < E < 80 MeV

25% Pileup

Pileup
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Nuclear Effects
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Nuclear Effects
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@ Separate pulses with time separation larger than 10 ns

@ m — ev events with nuclear effects can look like two 1 — evv events piling up

@ Separation fails for shorter time differences entirely. Two Michel events can
fake a signal event.

@ Most of the time, pileup will come with two tracks

Conclusion

o m — ev(7y) events will typically come with one charged track.
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Conclusion

2,00+
175+
1.50 =
1.25=
1.00

~— pileup
—— bhabha

Counts (a.u.)

0.75=
050=
0.25=

0.00=—
-10

1
-5 o] 5 10
Tracker Time Difference (ns)

Caused by interaction inside
ATAR (e.g. Bhabha scattering)

@ coinciding in time

@ geometrical correlation?

Tracker with good resolution
improves pileup suppression.
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o Calo may not be able to separate Nuclear Effects from Pileup
@ Require to know corrections to 107

o Sideband Fits
o Suppression based on ATAR and Tracker input

Require estimates of
Conclusion @ detector responses as well as background noise

@ reconstruction performance and identification efficiencies

The Simulation Challenge is a good point to start

—
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Energy Reconstruction
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@ Single Volume

@ Resolution: 1.8%
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