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SKIMMING PROCEDURE OF PASS 8 DATA

PRESELECTION:
 Physics trigger
 InnerTracker (Chisquare X - GBL < 10 && Chisquare Y – GBL < 10)
 InnerTracker (No secondary track)
 InnerTracker (Pattern L2 && (L3 || L4) && (L5 || L6) && (L7 || L8))
 TOF  (Chisquare Coo < 10 && Chisquare Time < 10)
 TOF (Ncluster == 4)
 TOF (beta > 0.3)
 For Z=1 events only: TRD (Nhits > 10)

UPGOING EVENTS ARE DISCARDED

PRESCALING:
Negatives that pass the selection: 1
Negatives that doesn’t pass the selection: 1/80
Positives that pass the selection: 1/800
Positives that doesn’t pass the selection: 1/800
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Skimming: select useful data for antimatter search to have a simpler processing
Prescaling: not useful data are not discarded but kept with a large prescaling factor

ANTIMATTER ANALYSIS SKIMMED NTUPLES:
• Processed 206000 ntuples in blocks of 50 runs (total 4120 root files)
• Total disk space: 3.6 TB
• Processing time: 7 days
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SAMPLE DEFINITION
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POSITIVES NEGATIVES

Z = 1
Low mass Z=+1: m < mp (1 – 5sigma_m)
p+d: mp (1 – 3sigma_m) < m < md(1 + 3sigma_m)
High mass Z=+1: m > md (1 + 5sigma_m) 

Low mass Z=-1: m < mp (1 – 5sigma_m)
pbar+dbar: mp (1 – 3sigma_m) < m < md (1 + 3sigma_m)
High mass Z=-1: m > md (1 + 5sigma_m)

Z = 2
Low mass Z=+2: m < m3he (1 – 5sigma_m)
He: m3he (1 – 3sigma_m) < m < m4he (1 + 3sigma_m)
High mass Z=+2: m > m4he (1 + 5sigma_m) 

Low mass Z=-2: m < m3he (1 – 5sigma_m)
Hebar: m3he (1 – 3sigma_m) < m < m4he (1 + 3sigma_m)
High mass Z=-2: m > m4he (1 + 5sigma_m)

ALL THE ANALYSIS IS DONE USING 50000 NTUPLES

12 samples defined in the TOF analysis range using:
 beta -> betaH (TOF)
 Rigidity -> GBL (InnerTracker)
 Charge -> InnerTracker
 0.3 < beta < 0.8

MASS SELECTION is used to discriminate “bad” and
“good” samples:

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠_𝑠𝑠
𝑠𝑠

=
∆𝑅𝑅
𝑅𝑅

⊕
1

(1 − 𝛽𝛽2)
∆𝛽𝛽
𝛽𝛽

Assuming: ∆𝑅𝑅
𝑅𝑅
≅ 0.1 for R < 100 GeV

∆𝛽𝛽 ≅ 0.04 at β = 1 and Z=1
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FIRST LOOK STRATEGY
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ALL THE VARIABLES ARE TREATED AS INDEPENDENT FROM EACH OTHER 

1. Plot the distributions for all the samples

2. Calculate the efficiency and the rejection

3. Choose the cut in order to maximize the product of efficiency of the good events and the 
rejection of the bad ones

4. Evaluate the results of the cut
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Good cut:
Chisquare Coo < 4

𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄(𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐄𝐄) =
𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆 𝒆𝒆𝒕𝒕𝒕𝒕𝒆𝒆 𝒑𝒑𝒕𝒕𝒆𝒆𝒆𝒆 𝒆𝒆𝒕𝒕𝒆𝒆 𝒄𝒄𝒄𝒄𝒆𝒆

𝒆𝒆𝒕𝒕𝒆𝒆𝒕𝒕𝒕𝒕 𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆

𝐑𝐑𝐄𝐄𝐑𝐑𝐄𝐄𝐄𝐄𝐑𝐑𝐄𝐄𝐑𝐑𝐄𝐄(𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐄𝐄) =
𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆 𝒆𝒆𝒕𝒕𝒕𝒕𝒆𝒆 𝒅𝒅𝒕𝒕𝒆𝒆′𝒆𝒆 𝒑𝒑𝒕𝒕𝒆𝒆𝒆𝒆 𝒆𝒆𝒕𝒕𝒆𝒆 𝒄𝒄𝒄𝒄𝒆𝒆

𝒆𝒆𝒕𝒕𝒆𝒆𝒕𝒕𝒕𝒕 𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆
= 𝟏𝟏 − 𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄
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Good cut:
Chisquare Y - GBL < 10
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CUT: NCLUSTER = 4
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Good cut (pbar search):
Nhits TRD > 5
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Good cut:
TOF charge asymmetry < 0.2
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Good cut:
IT charge asymmetry < 0.1

Francesco D'Angelo, 21-04-2023



22Francesco D'Angelo, 21-04-2023



23Francesco D'Angelo, 21-04-2023



24Francesco D'Angelo, 21-04-2023



25Francesco D'Angelo, 21-04-2023



26Francesco D'Angelo, 21-04-2023



27Francesco D'Angelo, 21-04-2023



SUMMARY & CONCLUSIONS

A first version skimming for antiparticle search has been done (3.6 TB) -> Available for everybody.
The prescaling code must be applied again to have the correct weighting factors.

Basic idea:
• Look at the same time |Z|=1 and |Z|=2 in 12 mass samples to understand the properties of well-reconstructed 

positive particles and background-dominated negative samples
• We studied only mass in the beta range between 0.3 and 0.8 measured with the TOF
• Developed cuts based on efficiency and rejection of the mass samples
• Pbar mass peak has been observed
• Observed a residual background both in Z=+2 and Z=-2 at low mass

SKIMMING

FIRST-LOOK ANALYSIS

• Extend the analysis on the complete dataset and add other variables
• Extend the analysis to the RICH range
• Study how to optimize the selection (MonteCarlo studies, Machine Learning)

FUTURE
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Add rigidity fit without MS correction
FOR THE NEXT NAIA PRODUCTION



BACKUP
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