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Cluster counting Algorithm

» Algorithm takes the difference between a bin and the

average of previous n bins
n
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TRIUMF testbeam data

* Looking at data in 80/20 and 90/10 for three
momenta.
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80% Helium, 20% Isobutane
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Threshold a=3.7
n=5

Integral of Signal

Distribution of detected clusters

Cluster num vs Integral output00126 Thresheld of -3.0 particle: 13

Particle = Muon
Gas: 80/20

p=140MeV/c
12555 entries

p=180MeV/c
9609 entries

p=220MeV/c

4363 entries
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Truncated Integral 80/20

Full Integral

20% Truncated

30% Truncated

Cluster num vs Integral output00126 Threshold of -3.0 particle: 211 |
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Cluster num vs Integral output00126 Threshold of -3.0 n=5particle: 211
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Summary

n=3 (averaged over previous 3

bins in algorithm
Gas: 80/20

p=140MeV/c

p=180MeV/c

p=220MeV/c

March 21, 2012
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Summary
n=5 (averaged over previous 5 Pions Muons
bins in algorithm
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Resolving power (80/20)
140MeV/c

80% Helium 20% Isobutane, Significance of Cluster Counting 80% Helium 20% Isobutane, Significance of Truncated mean
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90% Helium, 10% Isobutane
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Summary
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Summary
n=5 (averaged over previous 5 Pions Muons
bins in algorithm
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Resolving power (90/10)
140MeV/c

90% Helium 10% Isobutane, Significance of Cluster Counting 90% Helium 10% Isobutane, Significance of Truncated mean
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Conclusion / Future work

* Work In progress

* Not the best algorithm, so far the truncated
mean Is better

* More sophisticated approach needed
* 90/10 data has better significance: look at 95/5
 Means of evaluating algorithm is in place

March 21, 2012 SuperB Collaboration meeting, Frascatti

14



March 21, 2012

Backup slides

SuperB Collaboration meeting, Frascatti

15



Runs used

 For 80/20:

e Run 126 for 140MeV/c
e Run 129 for 180MeV/c
e Run 127 for 220MeV/c

* For 90/10

e Run 175 for 140MeV/c
e Run 138 for 180MeV/c
e Run 139 for 220MeV/c

March 21, 2012 SuperB Collaboration meeting, Frascatti
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Pions, n=5
80/20
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Threshold a=3
n=5

Integral of Signal

Distribution of detected clusters

Particle = Pion
Gas: 80/20

p=140MeV/c
6224 entries
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p=220MeV/c

20304 entries
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Threshold a=3.3
n=5

Integral of Signal

Distribution of detected clusters

Particle = Pion
Gas: 80/20

p=140MeV/c
6224 entries

p=180MeV/c
17062 entries

p=220MeV/c

20304 entries
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Threshold a=3.5
n=5

Integral of Signal

Distribution of detected clusters

Particle = Pion
Gas: 80/20
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Threshold a=3.7
n=5

Integral of Signal

Distribution of detected clusters

Particle = Pion
Gas: 80/20

p=140MeV/c
6224 entries

p=180MeV/c
17062 entries

p=220MeV/c

20304 entries
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Threshold a=4
n=5

Integral of Signal

Distribution of detected clusters

Particle = Pion
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Threshold a=5
n=5

Integral of Signal

Distribution of detected clusters

Particle = Pion
Gas: 80/20
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Threshold a=6
n=5

Integral of Signal

Distribution of detected clusters
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Threshold a=3
n=3

Integral of Signal

Distribution of detected clusters

Particle = Pion
Gas: 80/20
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Threshold a=3.7 Integral of Signal Distribution of detected clusters
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Threshold a=4 Integral of Signal Distribution of detected clusters
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Threshold a=3.7 Integral of Signal Distribution of detected clusters
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Threshold a=4 Integral of Signal Distribution of detected clusters
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Threshold a=6 Integral of Signal Distribution of detected clusters
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Threshold a=4 Integral of Signal Distribution of detected clusters
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Threshold a=6 Integral of Signal Distribution of detected clusters
n=3

. . Cluster num vs Integral output00175 Threshold of -3.0 n=3particle: 211 | Hist_thresh_-3.0_211_3 px Cluster num vs Integral output00175 Threshold of -6.0 n=3particle: 211 | E“—“"""‘—‘E'”—z"—s"’—‘;
—_— Entri 7873 ntries 787
Particle = Pion - v an| 1000
L RMS  1.235¢+04 RMS 4.476
Gas: 90/10 so00F-
u 800
C Constant=958.6063
400— Mean=10.4682
C Sigma=3.1387
L 600
p=140MeV/c o[
. - 400
200—
7873 entries -
100 200
otk A P R P I O 5 | | ol i S T B B A I
-q{l[l -90 -80 =70 -60 -50 -40 -30 -20 -10 0 0 10 20 30 40 50 60 70 80 20 100
integral clusters
900 Mean -2.013e+04 e | Mean 8.356
E RMS 1.21e+04 2000 — RMS 3.311
800:— 1800;
700— 1600 — Constant=1930.9425
£ E Mean=8.0875
600 1400— Sigma=2.6586
E 1200—
500 —
p—lSOMEV/C 4002_ 1000—
i - 8001
13073 entries zoo- s
200? 400
100? 200
=T T i IS RPN NPREPRN A P o [ & 0 A I PRI I I IR R B
-%u -90 -80 =70 -60 -50 -40 -30 -20 -10 0 0 30 40 50 60 70 80 0 100
integral clusters
= | Mean -1.931e+04 3500 | Mean 8.104
1400— RMS _ 1.216e+04 E RMS 3.123
1200:— 3000—
C E Constant=3237.6519
C 2500— Mean=7.8759
1000 — E 3i:::a=2.5834
800— 2000—
p=220MeV/c ¢ -
600— 1500—
21245 entries 400— 1000~
March 21, 2012 200 Ta  sgof
b P T L L Ll x10° 0 A T B I B B B
-900 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 0 10 20 30 40 50 60 70 80 90 100

integral clusters



March 21, 2012

Muons, n=5
90/10

SuperB Collaboration meeting, Frascatti

65



Threshold a=3 Integral of Signal

n=5

Distribution of detected clusters

. | Cluster num vs Integral output00175 Threshold of -3.0 n=3particle: 13 | ”“‘—‘f‘“““—"-"—“—’—"‘
Particle = Muon E— : e
Gas: 90/10 1000:_ RMS 1.163e+04
sou:—
p=140MeV/c *°p
14682 entries “°F
200:—

-q;u 908 70 %0 B0 40 3020 Ao qu.ms

integral

W et
400
350
300~
p=180MeV/c ¢
. 200
6892 entries =
1005—
501

80679080 7060 50 40 3020 Ao on103

integral

300 f_ RMS 1.169e+04
2502—
2002—
p=220MeV/c -
4393 entries 1ol
March 21, 2012 50|

8009080 70 B0 w80 40 .30 20 o .o><1o’

integral

ra

Cluster num vs Integral output00175 Threshold of -3.0 n=5particle: 13 |

Hist_thresh_-3.0_13_5_py

Entries 14682
C Mean 74.85
600:— RMS 9.651
500 Constant=595.6594
— Mean=75.0008
C Sigma=9.6754
400—
300/
200(—
100—
ol Lol 1 TEFINE TN AT I I
0 10 20 30 40 50 60 70 80 100
clusters
— | Mean 43.67
450: RMS 6.636
400—
350 = Constant=425.7004
E Mean=43.5731
300 — Sigma=6.3288
250
200
150
100—
50—
) = AT I R [ IR I R
0 10 20 30 60 70 80 a0 100
clusters
= | Mean 43.87
- RMS 6.6
250
— Constant=274.6719
~ Mean=43.6395
200 - Sigma=6.2556
150(—
100—
50—
| I R il I IR AT I N PR IR R
0 10 20 30 60 70 80 20 100
clusters




Threshold a=3.3 Integral of Signal Distribution of detected clusters
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Threshold a=3.7 Integral of Signal Distribution of detected clusters
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