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Vertex Cluster Size (i)

+Clusters size vs charge (ToF)
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Vertex Cluster Size (i)

+Clusters size vs charge (ToF)

Entries 1780

- with cut nTracks > 1 "”f ﬂ Ol “f 1 - v
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Pixels number for charge 1 Pixels number for charge 2 Pixels number for charge 3

- BM Matched

-

Pixels number for charge 4 Pixels number for charge 5 Pixels number for charge 6
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1;

%2 / ndf 58.79 /14
Constant 4888 + 379.2
MPV 2,558 + 0.022
Sigma__ 0.3035 + 0.0169

Vertex Cluster Size

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 1, (325.00< E < 375.00)

Pixels number for charge 1, (375.00< E < 425.00)

o

Pixels number for charge 1, (425.00< E < 475.00)

%2 / ndf 36.27 /15
Constant 3176 = 250.8
MPV 2.561+0.023
Sigma _ 0.3325+ 0.0199

x2 I ndf 25.34/12
Constant 2111+ 594.2
MPV 2.435 = 0.049
Sigma 0.2203 + 0.0385

o

Pixels number for charge 1, (475.00< E < 525.00)

o
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%2 / ndf 7.361/6
Constant 823.4 = 331.9
MPV 2.407 = 0.062
Sigma _ 0.2199 = 0.0564

o




Vertex Cluster Size (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 2, (325.00< E < 375.00) Pixels number for charge 2, (375.00< E < 425.00)

%2 / ndf 276.3/12 %2 / ndf 300.8/13
Constant 2.024e+04= 2.761e+03 B Constant 3.183e+04= 8.016e+03
MPV 5.369 + 0.018 MPV 5.284 + 0.024
Sigma 0.1805 + 0.0138 Sigma 0.1292x 0.0160

3

e

o_III|III|III|III|III|III|II

o

Pixels number for charge 2, (425.00< E < 475.00) Pixels number for charge 2, (475.00< E < 525.00)

x2 / ndf 171.8/9 x2 / ndf 22.68/6
Constant 1935+ 112.8 M \ Constant 3078 + 7378.7
MPV 4.851=+0.036 —L MPV 5.245+0.183
Sigma _ 0.4042 £ 0.0163 Sigma _ 0.1128x 0.1295

o
o
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Vertex Cluster Size (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 3, (325.00< E < 375.00) Pixels number for charge 3, (375.00< E < 425.00)

%2 / ndf 35.54/8 ¥2 I ndf 40.73/8
Constant 810.9+60.8 Constant 955.5+71.6
MPV 7.977 = 0.056 MPV 7.926 = 0.050
Sigma 0.5075 = 0.0277 Sigma 0.4675 = 0.0255

0 0

Pixels number for charge 3, (425.00< E < 475.00) Pixels number for charge 3, (475.00< E < 525.00)

%2 / ndf 1.55/4 ¥2 I ndf 0.7545/3
Constant 280.4 = 48.3 Constant 55.19 = 22.31
MPV 7.804 = 0.097 MPV 7.78 £0.23
Sigma__ 0.4513 + 0.0665 Sigma  0.4486 = 0.1624

o
o
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Vertex Cluster Size (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 4, (325.00< E < 375.00) Pixels number for charge 4, (375.00< E < 425.00)

¥2 / ndf 33.16/7 %2/ ndf 343717
Constant 318+ 29.6 Constant  466.2 = 39.9
MPV 10.41+0.12 MPV 10.15+ 0.08
Sigma _ 0.7494 = 0.0541 Sigma _ 0.618 + 0.040

0 0

Pixels number for charge 4, (425.00< E < 475.00) Pixels number for charge 4, (475.00< E < 525.00)

¥2 / ndf 9.293/6 %2/ ndf 1.167 /4
Constant 114.6+ 18.1 Constant 9.664 + 5.477
MPV 10.51+0.18 MPV 12,52+ 2.19
Sigma  0.7138 + 0.0877 Sigma 2.61+2.21

o_IIII|IIII|IIII|IIII|IIII|I

o
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Vertex Cluster Size (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 5, (325.00< E < 375.00) Pixels number for charge 5, (375.00< E < 425.00)

¥ I ndf 32.08/8 x2 / ndf 66.58 /10
Constant 419.6 = 37.2 Constant 780 = 50.3
MPV 12.25+0.09 MPV 12.25+ 0.06
Sigma  0.6475 + 0.0437 Sigma __ 0.6031=+0.0276

Cl
0

Pixels number for charge 5, (425.00< E < 475.00) Pixels number for charge 5, (475.00< E < 525.00)

o

x2 I ndf 7.827/9 x2 / ndf 1.232/2
Constant 188.4+ 28.3 Constant 33.15+9.87
MPV 12.19+0.13 MPV 12.24 £ 0.47
Sigma 0.6024 + 0.0743 Sigma 0.8801 + 0.3260

o
o
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Vertex Cluster Size (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 6, (325.00< E < 375.00) Pixels number for charge 6, (375.00< E < 425.00)

%2 / ndf 2570/6 %2 / ndf 1.415e+04 / 6
Constant 4.776e+04 = 4.466e+02 Constant 2.745e+05+ 1.067e+03
MPV 13.99 = 0.01 MPV 14+ 0.0
Sigma 0.5365 + 0.0038 Sigma 0.5425 + 0.0016

o

Pixels number for charge 6, (425.00< E < 475.00) Pixels number for charge 6, (475.00< E < 525.00)

%2 / ndf 4393/6 %2 / ndf 1055 /6
Constant 9.348e+04 = 6.273e+02 Constant 1.797e+04x 2.761e+02
MPV 13.99 + 0.01 MPV 13.97 + 0.01
Sigma 0.5425 + 0.0028 Sigma 0.5321+ 0.0061

o
o
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Implementation (it

+ Landau Distributions (Normalized):

landau

2 4

OO
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Implementation (ii)
+ Landau Distributions (Normalized):

landau

OO
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Implementation (ii)
+ Landau Distributions (Normalized):

landau
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Implementation (ii)
+ Landau Distributions (Normalized):

landau

Z=2

Production rates !!
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Implementation (ii)

+ Landau Distributions (Not Normalized): (375 < E < 425)

landau

Il
-
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Implementation (ii)

+ Landau Distributions (Not Normalized): (375 < E < 425)

landau
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Implementation (it

+ But pb with Z = 2 fit.

PNS for Z<6 (375 < E < 425)

hTot

, \ Entries 5449
Mean 6.452

RMS 3.264
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Implementation (it

+ But pb with Z = 2 fit.

P)'xe\ls for Z<6 (375 < E <425) L
hTot

\ Entries 5449
Mean 6.452

‘ NO good ‘ RMS 3.264

o —
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New Implementation (i)

+ Normal Landau distribution

A —teete ™)

V2
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New Implementation (i)

+ Normal Landau distribution

A —teete ™)

V2

+ Quenched Landau distribution
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New Implementation

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 1, (325.00< E < 375.00) Pixels number for charge 1, (375.00< E < 425.00)

x2 / ndf 139.2/13 %2/ ndf 80.81/14
Constant 75.41+ 211 Constant 60.53 = 2.34
MPV 6.014+0.012 MPV 6.221+ 0.045
Sigma 0.5421+0.0016 Sigma 0.6329 = 0.0018
Quench 0.00209 + 0.00004 Quench 0.003234 = 0.000204

-

o
o

Pixels number for charge 1, (425.00< E < 475.00) Pixels number for charge 1, (475.00< E < 525.00)

%2/ ndf 59.83/11 %2/ ndf 10.41/5
Constant 23.68 + 3.21 Constant 13.44+1.15
MPV 5.982 + 0.082 MPV 4.892x 0.189
Sigma 0.6409 = 0.0187 Sigma 0.4077 + 0.0435
Quench 0.003953 + 0.001192 Quench 0.002789 = 0.000506

o
o
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New Implementation (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 2, (325.00< E < 375.00) Pixels number for charge 2, (375.00< E < 425.00)

%2/ ndf 281.2/11 %2/ ndf 232.4/12
Constant 289.8+ 6.5 Constant 2481+ 7.7
MPV 8.218 = 0.024 MPV 8.019.+ 0.038
Sigma 0.6217 = 0.0062 Sigma 0.5777 = 0.0070
Quench 0.008325 = 0.000271 Quench 0.006529 = 0.000312

1
0

Pixels number for charge 2, (425.00< E < 475.00) Pixels number for charge 2, (475.00< E < 525.00)

%2/ ndf 71.06/8 %2/ ndf 11.57/5
Constant 92.72 + 3.46 Constant 27.19+ 3.06
MPV 7.812x 0.017 MPV 7.355+ 0.104
Sigma 0.5756 + 0.0031 Sigma 0.5142 = 0.0116
Quench 0.008159 = 0.000391 Quench 0.008835 = 0.001467

o
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New Implementation (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 3, (325.00< E < 375.00) Pixels number for charge 3, (375.00< E < 425.00)

x2 / ndf 8.423/7 ¥? / ndf 24.41/7
Constant 98.42+ 6.54 Constant 102.3+5.0
MPV 10.16 = 0.04 MPV 10.01+ 0.06
Sigma  0.7157 = 0.0085 Sigma 0.63 + 0.02
Quench 0.05897 + 0.00480 Quench  0.0446 + 0.0042

Cl
0

o

Pixels number for charge 3, (425.00< E < 475.00) Pixels number for charge 3, (475.00< E < 525.00)

x2 / ndf 4.063/3 ¥2 / ndf 1.001/2
Constant 30.86 + 41.38 Constant  6.857 + 13.172
MPV 9.573+ 1.577 MPV 9.352 + 2.161
Sigma  0.5921x 0.0748 Sigma  0.5686 = 0.1532
Quench 0.05374 + 0.14402 Quench 0.06498 + 0.25215

o
o
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New Implementation (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 4, (325.00< E < 375.00) Pixels number for charge 4, (375.00< E < 425.00)

x2 / ndf 17.12/6 x2 / ndf 13.99/6
Constant 65.54+5.16 Constant 72.82+27.13
MPV 12.27+0.12 MPV 12.23+0.84
Sigma  0.9276 + 0.0478 Sigma  0.8218 + 0.1352
Quench  0.1411+ 0.0035 Quench 0.08996 + 0.04482

o
o

Pixels number for charge 4, (425.00< E < 475.00) Pixels number for charge 4, (475.00< E < 525.00)

%2 I ndf 6.439/5 %2 I ndf 1.137/3
Constant 21.04+ 11.41 Constant 3.393 + 8.204
MPV 12.37+0.88 MPV 14.39 = 13.05
Sigma 0.8459 = 0.0653 Sigma 2.707 +2.126
Quench  0.1128+ 0.1211 Quench 0.4158 + 1.9087

o
o
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New Implementation (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 5, (325.00< E < 375.00)

x2 I ndf
Constant
MPV
Sigma
Quench

17.09/7
240.8+67.0
122+0.3
0.8281+0.0618
1.171+ 0.502

Pixels number for charge 5, (375.00< E < 425.00)

o

Pixels number for charge 5, (425.00< E < 475.00)

o_IIIIIIIIIIIIIIIlIIIlIIIlIIIlI

2 / ndf
Constant
MPV
Sigma
Quench

30.59/9
332.2+28.2
12.74+£0.12

0.7899 = 0.0229
0.6319+ 0.1197

2/ ndf

Constant
MPV
Sigma
Quench

9.453/8

79.64 = 24.23
12.44 +0.39
0.8095 = 0.1080
0.808 + 0.377

Pixels number for charge 5, (475.00< E < 525.00)

2/ naf

o

Constant
MPV
Sigma
Quench

0.8784 /1
18.22 + 15.12
12115
1.006 = 0.274
1.059 + 1.612

o




New Implementation (ii

+Cluster size with BM matched (6 < 5°)

Pixels number for charge 6, (325.00< E < 375.00) Pixels number for charge 6, (375.00< E < 425.00)
x2 / ndf 315.7/5 %2 / ndf 1764 /5
Constant 7965 + 46.6 Constant  1.292e+04+ 4.317e+01

MPV 15.81+ 0.00 MPV 17.72 = 0.00
Sigma 0.7499 = 0.0001
Quench 0.008449 = 0.000035

5 10

Sigma 0.7443 = 0.0008

Quench 0.1059 + 0.0008
Pixels number for charge 6, (425.00< E < 475.00) Pixels number for charge 6, (475.00< E < 525.00)
%2 I ndf 520.5/5 x2 / ndf 143.5/5
Constant 4988 + 28.8 Constant 1081+ 14.1
MPV 17.51+ 0.00 MPV 17.32 + 0.00
Sigma 0.7502 = 0.0001 Sigma 0.7474 = 0.0001
Quench 0.01101+ 0.00008 Quench 0.01386 + 0.00022

o_IIII|IIII|IIII|IIII|IIII

o

o
o
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New Implementation (iii)

+ Fit (looks better)

Pixels for Z < 6 (375 < E < 425)

hTot
Entries 5449
Mean 6.452
RMS 3.264

N~

(@)
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New Implementation (iv)

+ Data file TAVTdetector.cal in config:

# Landau parameter for pixels number

# per cluster for theta <5 (Z =1 to 6)
# assuming a weak dependance on energy
# Cst MPV Sigma Quench
Charge 1: 74 6.4 0.63 0.002
Charge 2: 304 8.2 0.58 0.005
Charge 3: 139 10.1 0.63 0.041
Charge 4: 103 12.2 0.82 0.090
Charge 5: 455 12.8 0.79 0.592
Charge 6: 16019 17.9 Q.75 0.006
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New Implementation (iv)

+ Data file TAVTdetector.cal in config:

# Landau parameter for pixels number

# per cluster for theta <5 (Z =1 to 6)
# assuming a weak dependance on energy
# Cst MPV Sigma Quench
Charge 1: 74 6.4 0.63 0.002
Charge 2: 304 8.2 0.58 0.005
Charge 3: 139 10.1 0.63 0.041
Charge 4: 103 12.2 0.82 0.090
Charge 5: 455 12.8 0.79 0.592
Charge 6: 16019 17.9 Q.75 0.006

//' Get charge probabilities for a given number of pixel
const TArrayF* GetChargeProba(Float_t pixelsN);

//' Get charge with max probability
Int_t GetChargeWithMaxProba() const;

//' Get charge max probability
Float_t GetChargeMaxProba() const;
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New Implementation (iv)

+ Data file TAVTdetector.cal in config:

# Landau parameter for pixels number

# per cluster for theta <5 (Z =1 to 6)
# assuming a weak dependance on energy
# Cst MPV Sigma Quench
Charge 1: 74 6.4 0.63 0.002
Charge 2: 304 8.2 0.58 0.005
Charge 3: 139 10.1 0.63 0.041
Charge 4: 103 12.2 0.82 0.090
Charge 5: 455 12.8 0.79 0.592
Charge 6: 16019 17.9 Q.75 0.006

GetChargeProba(pixelsN = 10)
charge:
charge:
charge:
charge:
charge:

//' Get charge with max probability charge:
Int_t GetChargeWithMaxProba() const;

//' Get charge probabilities for a given number of pixel
const TArrayF* GetChargeProba(Float_t pixelsN);

//! Get charge max probability
Float_t GetChargeMaxProba()
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New Implementation (iv)

+ Data file TAVTdetector.cal in config:

# Landau parameter for pixels number

# per cluster for theta <5 (Z =1 to 6)
# assuming a weak dependance on energy
# Cst MPV Sigma Quench
Charge 1: 74 6.4 0.63 0.002
Charge 2: 304 8.2 0.58 0.005
Charge 3: 139 10.1 0.63 0.041
Charge 4: 103 12.2 0.82 0.090
Charge 5: 455 12.8 0.79 0.592
Charge 6: 16019 17.9 0.75 0.006

GetChargeProba(pixelsN = 10)
1

: 2
3
o4

//' Get charge probabilities for a given number of pixel
const TArrayF* GetChargeProba(Float_t pixelsN);

//! Get charge with max probability
Int_t GetChargeWithMaxProba() const;

//! Get charge max probability
Float_t GetChargeMaxProba() const;
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Conclusions

-+ Cluster size vs charge from ToF with cuts
Assuming cut on track number does not affect the relative proportion (Z = 1 to 5)
Assuming that energy and angle dependance is weak
Assuming pixel distribution as quenched Landau

+ Implementation of charge probabilities (based on Landau distributions)
Pb pollution (esp. Boron with carbon or protons)

Wednesday, October 23, 13



