
SAND Physics/Software 
WG

M. Tenti - Bologna



The Contributors

ECAL 
clustering + 
PID w/ ECAL

Kalman Filter Kalman Filter 
w/ GENFIT

H sample w/ 
fast reco

Straw -VS 
drift- based
tracker

Event 
reconstruction

CAF Integration

D. Casazza
R. D’amico
P. Gauzzi

V. Pia
G. Lupi
F. Battisti

A. Chukanov
G. Vorobyev

G. Ingratta M. Sorbara
A. Gioiosa
A. Ruggeri

P. Bernardini
A. Surdo
F. Alemanno

L. Di Noto M. Tenti

18/06/2024 M. Tenti - SAND General2

Paolo Gauzzi   Sapienza/Roma1
Grigory Vorobyev  JINR
Artem Chukanov  JINR
Paolo Bernardini  Lecce
Antonio Surdo  Lecce
Francesca Alemanno Lecce
Denise Casazza  Ferrara
Riccardo D'amico  Ferrara
Lea Di Noto   Genova

Valerio Pia   Bologna
Giulia Lupi   Bologna
Gianfranco Ingratta Bologna
Valentina Cicero  Bologna
M. Tenti    Bologna
F. Battisti    Bologna
A. Ruggeri   Bologna
Matteo Sorbara  Roma2
Antonio Gioiosa  Roma2

18 people in total



Meetings
• Starting from 21/02 we have regular weekly meetings

• A shared google docs is used to take notes [here the folder]

• Meetings are recorded [here the folder]

• A list of action items is produced and checked during the 
meeting

• Notes, video and action items can be found in the 
corresponding indico agenda

18/06/2024 M. Tenti - SAND General3

https://drive.google.com/drive/folders/1_bRZoL-OZOP5uqXb6UYOyqAzght_y7kr?usp=drive_link
https://pandora.infn.it/public/8d3da6


Participants

Presenter Name | Presentation Title 4

2

7

12

17

22

27
09

/0
1/

20
24

28
/0

2/
20

24

18
/0

4/
20

24

07
/0

6/
20

24

27
/0

7/
20

24

15
/0

9/
20

24

04
/1

1/
20

24

24
/1

2/
20

24

Pa
rte

ci
pa

nt
s

Date



ECAL Clustering 
• Clusters generated by 𝑒𝑒− (sig) and 𝜋𝜋 (bkg) 

 from 30k 𝜈𝜈𝑒𝑒 events in STT

• 17 variables to characterize the clusters and 
 train four algorithm: MLP, BDT(G,D)

• BDT seems better than MLP

• BDT performance improves requiring..

18/06/2024 M. Tenti - SAND General5

Most of the energy
from 𝑒𝑒− or 𝜋𝜋

Energy from 𝑒𝑒− 
or 𝜋𝜋 > 80%

Energy from 𝑒𝑒− 
or 𝜋𝜋 = 100%

Clustering integration in 
sandreco on GitHub: done

Debug, test and validation 
activites on clustering and 
analysis



Tracking
• A wire signal produces ADC and TDC

• These are used to reconstruct the cylinder
around the wire independetly from geometry

• All triplets of hit wired are used to reconstruct
tracklet (position, angle) minimizing:
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Event Reconstruction
• First look at vertex reconstructed position

• First naive implementation do not succed in more complex events
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X Y Z



• 1k 𝜈𝜈𝜇𝜇CCQE in internal GRAIN volume

• Reconstructed with Maximum Likelihood 
Expectation Maximization technique

• Voxels are clusterized into  tracks using 
MC truth

• Vertexing with n == 2 good tracks:
matched lengh > 50 mm + deposited energy > 20 MeV

• The vertex position is the median of the distance between the 
two lines
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Reconstruction in GRAIN



• First look at the drift-chamber digitization with muon tracks look 
good (both single event and spill)

Tracker technologies comp.
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Response simulation of tracker
• Towards a front-end response simulation of the tracker 

• Map of electron waveforms for each cell position

• Convert energy release into a number of ion-electron pair

• Add waveform for each electron

• Extract TDC and ADC from the 
waveform
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In addition

• Study of �𝝂𝝂𝝁𝝁 + 𝑯𝑯 → 𝝁𝝁+ + 𝒏𝒏 channel. G. Ingratta is finishing its
studies. Some technical aspects have to be better understood

• (Re) kick-off of SAND CAF development. The activities are 
restarting. Today there was a meeting with Lea, Denise and 
Linda.
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TDR
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https://docs.google.com/spreadsheets/d/1AhVQxbBYhQd0AkGwReSVMCj8r4QrDYEjDHNpQWOfqgw/edit?usp=sharing


TDR
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https://docs.google.com/spreadsheets/d/1AhVQxbBYhQd0AkGwReSVMCj8r4QrDYEjDHNpQWOfqgw/edit?usp=sharing


TDR

18/06/2024 M. Tenti - SAND General14

Link to the TDR status
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https://docs.google.com/spreadsheets/d/1AhVQxbBYhQd0AkGwReSVMCj8r4QrDYEjDHNpQWOfqgw/edit?usp=sharing


Thank you
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