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PFO Selection

e Cut 1: ECal Cut e Cut 5: Track extrapolation cut
e only allow ECal hits e d(ECal, hit 0) < 30mm
e Cut 2: Geometry Cut e Cut 6: Momentum Cut
e only allow barrel or endcap hits e track p < 10GeV
e Cut 3: Shower Quality e Cut 7: RMS90 Hit Outlier Rejection

E deposit MC truth 0
E deposit whole shower Z 90 A)

Cut 4: Track Length
e 1800 mm </ < 8000 mm

° e next slide
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PFO Selection - RMS90 Qutlier Rejection #1

1. take list of shower hit times
2. apply def fiﬁu?f):

nean9e = 6
rms98 = 0

nean9e_err = ©
rms98_err

0

X = np.sort(x)
niepercent = int(round(len(x)#0.1))
n9Gpercent = len(x) - nlepercent
for 1 in range(nl@percent):

= rms9B_i

= np.mean(x[i:i+n9@percent])
mean98_err = rms90/np.sqrt(n9opercent)
rms96_err = rms98/np.sqrt(2«n98percent)

elif 1 > 0 and rms98_1 < rms9a:

rns90 = rms9B_i

mean9® = np.mean(x[i:i+n9@percent])

mean9e_err = rns90/np.sart(n9epercent)

rns90_err = rms98/np. sart(2xn9Gpercent)

he R val

return meange, rms98, mean9e_err, Pms98_err
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PFO Selection - RMS90 QOutlier Rejection #2

3. interval in which the hit times must be in: [0, LrMmsoo + 1.28 - orRMS90]

4. remove this hit
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Rotate Shower And Put Particle in a Box

e center the shower, i.e. subtract ECal surface hit point from each hit

e rotate the shower based on ECal barrel segment or FB endcap it hit
afterwards the showers all 'fly into the same hemisphere’

e do RMS90 outlier rejection:

e get x, y, z distribution all the showers in the dataset
e calculate prmsgo,; and ormsgo; for i = x, vy, z
® in x, y, z direction separately remove hits that do not lie in that box, here: two

sided rejection: [wrmsoo — 1.96 - orMms00, HRMS90 + 1.95 - oRMS90]

e scale the box to [0,1] for input to the network
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Rotate Shower And Put Particle in a Box

e network architecture + plots: next meeting
e put the EPIC encoder (thanks Anatolii!l!) into PointNet++ and
e implemented 'EPiC regression’, i.e. EPiC encoder + MLP

17th August 2023 Georg-August-Universitat Gottingen



GEORG-AUGUST-UN IVERSITAT
GOTTINGEN

Highlights - THANKS ANATOLII & PETER

120000 1 TOF with ML, full shower 120000 1 TOF with ML, full shower
=3 Classical estimator, 10 ECal layers = Classical estimator, full shower
100000 Gaussian fit for ML: 100000 Gaussian fit for ML
0= (-29£03)ps,
80000 o = (116 £ 0.3) ps 80000
£l Gaussian fit for Classical Estimator: E
(3 60000 J1=(8:5+0.3) ps, &S 60000
o= (220%0.3)ps
40000 40000
20000 20000
0
—100 50 50 100 ~100 —50 50 100
Tpred. = Tivue [ps]

Tpred. = Tirue [ps]

17th August 2023 Georg-August-Universitat Gottingen



