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Introduction

2

MC hits  ➡ pixel hits (seed)  ➡  kFilter

• MC hits (x, y, eloss) fired only one pixel

MC hits  ➡ pixel hits  ➡ clusters ➡ kFilter

• MC hits (x, y, eloss) fired n pixels of a cluster 

➡ Need a digitizer from (x, y, eloss)  to cluster size. 

➡Inverse mapping (x,y) to (col, line)
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Number of pixels (i)
 Empirical model (accepted in MIM)
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Figure 9: Average number of pixels per cluster and associated RMS versus the computed

energy loss �E in the M18 sensor. The red line corresponds to the fit obtained with our

model. These results were obtained for fragments with atomic number Z = 2.

collected charge is higher than a given threshold T :296
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where r

T

is the distance to the impact beyond which pixels will not be fired297

anymore. Assuming a radial distribution of the charge over the pixels, the298

number of pixels n
p

, as a function of the energy loss �E, could be written as:299
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where p is the size of a pixels. The parameters r
s

= �

2
/p

2 and T

s

= T�

2 are300

the two free parameters of the model. In Figure 9, the experimental data were301

fitted with equation 3. Our simplistic model reproduced well the data. Since the302

cluster size did not depend linearly with �E values, this led to a poorer selection303

capability, especially for high value of �E (i.e. low kinetic energy fragments).304

This non-linear behavior e↵ect of cluster size with the charge produced in silicon305

17

•Two free parameters rs and Ts.
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Number of pixels (ii)
 Example for 16O beam  on C2H4 target @ 200 MeV
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Pixel distributions (i)
Arrange the number of pixels np over the 2D plane

5

• hit impact can have 3 configurations 

- btw 4 pixels 

- btw 2 pixels 

- center of a pixels 

• All other configurations by symmetry 
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Pixel distributions (ii)
 Methods

6

• Randomly draw a 2D Gaussian shape 

- Works well 

- But becomes extremely slow for np >>1 

- Under progress… 

• Draw concentrical circle with a growing radius with np. 

- Works well 

- More static behavior  

- Cannot take into account tilted tracks 

- Very fast. 

• Subdivided pixels in 9 sub-sectors 0

5
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0 5 1
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Radius Pixel distributions (i)
 Pixels distribution for configuration (0,0)
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Radius Pixel distributions (ii)
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Radius Pixel distributions (ii)
 Pixels distribution for configuration (5,5)
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Radius Pixel distributions (iii)
 Last incomplete “shell”, pixels are randomly draw 
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Pileup events (i)
 Due to the integration time of M28 (~200 µs), probability to pileup 
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• Method: 

- Store N events in a list 

- Compute pileup probability n from Poisson law: 

-  Mixed n events out of N stored
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Pileup events (ii)
 Event + 3 pileup events 
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Pileup events (ii)
 Event + 3 pileup events 
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Conclusions
  Digitizer works 

• Generates clusters  
• Provides pileup events 
➡ Interface with the whole procedure
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