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Introduction
✴ Simulation framework description: MRPC detector response; 

Cosmic muon flux model; Telescope geometry and location 
description; digitalization-reconstruction. Done! Simulation 
chain operative at Genova, Cagliari, Lecce and Messina.

✴ We are working on simulation framework validation to:
 Understand the reliability of simulation (Genova, Cagliari, 

Lecce, Messina)
 Obtain the efficiency correction to estimate the asbolute rate 

(Genova-Bologna, Messina)
 Understand if it is possible to parametrize correctly the 

environment of telescopes sites. (Lecce)
✴ Consequently, we need data stability information to look for 

good telescope condidate for exp.-sim. data comparison 
(Cagliari)
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MUON POPULATION
Different weigth

MUON GENERATION

Lecce group – GEMC-EEE simulation 

Lecce: Panetta 4



MRPC Environment : concrete vault  , reasonable agreenment

FIRST STEP:
GEMC simulation with Window and floors

GEMC-EEE simulation 

Lecce: Panetta
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planimetry  A simpler outline 
with a mountain 

More complicated location:
 as an example GENO-01 (Physics Departement)

GEMC-EEE simulation 

Lecce: Panetta
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More complicated location:
 as an example GENO-01 (Physics Departement)

GEMC-EEE simulation 

planimetry  A simpler outline 
with a mountain 

Lecce: Panetta

Working in progress for massive data 
production by implementing realistic 
environment modellization of telescope sites.
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Stability check using χ² test

Cagliari: Boi
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Stability check study useful to look for a good experimental data 
sets, useful for exp-sim data comparison, but also useful for 
other investigations!



  

Stability check using χ² test

Cagliari: Boi
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Cagliari: Boi
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Cagliari: Boi
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Cagliari: Boi 12



Scintillator Measure

Measurement performed on 
GENO-01 telescope on 15-
17 / 02/2019

Used two plastic scintillators 
read with phototubes and 
nim electronics

Done then the ratio of the 
chamber, obtained by taking 
the OR, and scintillation 
counts

 

Efficiency =          coin AB*RL
     coin AB

L R

• The values of working voltage 
efficiency with scintillators 
were:

• CH1 => 0.92 +/- 0.03

• CH2 => 0.95 +/- 0.03

• CH3 => 0.89 +/- 0.03Genova: Battaglieri - Grazzi
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Efficiency program

• The program, starting from the reconstructed data, find 
the coordinates of the events on the two chamber not 
under examination. 

• The y from the reconstructed strip and x from the 
difference of the arrival times of the correct signals for the 
time shift. 

• It reconstructs the trace from these two points and 
geometrically identifies the possible point of impact on 
the third in question. 

BO-GE : Noferini - Grazzi
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Preparation for Comparison
• In order to obtain a comparable measurement of  

scintillator data with the program, the data had to 
be appropriately selected:

• Time period preceding the 40-day measurements with 
the telescope in the same conditions as the 
measurement

• No subsequent measures were taken because some 
converters and voltages were changed

• Identification of the area where the individual 
measurements were made and imposed cuts for which 
to calculate efficiency only at that point

Genova: Battaglieri - Grazzi
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Comparison

• The values returned by the program were:

      CH1  | CH2           | CH3

• Compatible with values obtained with 
scintillators within the statistical error:

• CH1 => 0.92 +/- 0.03

• CH2 => 0.95 +/- 0.03

• CH3 => 0.89 +/- 0.03

Genova: Battaglieri - Grazzi
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Simulation

• Test program on simulated reconstructed data

• Sample of 22 million events (equivalent to 4-5 days of 
data)

• Modified the program to take into account that 
simulations are given. Ex .: Place TimeShift to zero

Genova: Battaglieri - Grazzi
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Simulation data test 

• Good compatibility with the expected value

• The sample to be tested must be increased

Genova: Battaglieri - Grazzi
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Investigation on exp. data in 
progress – results under discussion!



  

Vertical pixel coincidence map
Binning
Posy – 24 bin 2.45 cm  - 79.25 cm
Posx – 20 bin     0. cm  - 158.0 cm

PosY binning optimized

GENO-01

Exp. data

No nomalization

Polar accept. X  pixel

24 bin for y-dir is the maximum 
possible, used to stress at limit the 
method, but probably not 
necessary!

Messina: Mandaglio -Triolo 19



  

Relative track-efficiency estimation

Criteria:
Ratio between triple vertical 
concidence obtained with three 
detected positions and  triple vertical 
concidence obtained with two detected 
positions and one extrapolated + 
conditions or the difference between 
the extrapolated and measured 
position is lower than bidimentional 
bin-size or such difference is higher 
than two times the bidimentional bin-
size.
X| > 16 cm  or X| < 8 cm
Y| > 6.4 cm or Y| < 3.2 

Map triple vertical coincidence

GENO-1 - April 2019

Week point of the procedure:
The accuracy of the efficiency 
estimation depends of the noisness of 
the chamber.
Strength of the procedure:
Easy to be estimated.

Messina: Mandaglio -Triolo

Investigation on other telescopes in 
progress – results under discussion!
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GENO-01 April 2019

Triple coincidence

Messina: Mandaglio -Triolo 21



  

GENO-01 Jan-Feb 2019

Messina: Mandaglio -Triolo 22
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