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Pros and cons of recycling 
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FEA calculation 

G.	  Cibine)o	   SuperB	  workshop	  -‐	  Frasca8,	  4-‐7	  Apr,	  2011	  
5	  

M. Benettoni 



Dec	  14,	  2010	   6	  SuperB	  General	  Mee8ng	  

Prototype in a nutshell 

•   Readout 9 active layers	

•   4 Layers Time readout (TDC-RO): 112 channels	

•   5 Layers Binary Readout (BiRo) 125 channels	


Active layers housed in light tightened boxes (aka Pizza Box)	


4 special modules to study different fibers or SiPM geometry.  	


Tested at Fermilab test beam facility on Dec. 2010	

with a muon/pion beam.	


•   Iron: 
60x60x92 
cm3 , 3cm 
gaps for the 
active layers	




Beam test setup 
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Prototype performances: detection efficiency 
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Detec8on	  “sandwich”	  efficiency	  
has	  been	  evaluated	  for	  both	  the	  
readout	  op8ons.	  

Outstanding	  single	  bar	  efficiency	  
for	  Binary	  Readout.	  	  

Module	  detec8on	  (solid	  lines)	  
greater	  than	  95%	  

There’s	  an	  overall	  agreement	  with	  R&D	  results.	  

Efficiency	  vs	  threshold	  plot	  shows	  that	  in	  most	  of	  
the	  cases	  we	  have	  margin	  to	  increase	  the	  
threshold	  if	  the	  noise	  gets	  higher.	  



length (cm)
50 100 150 200 250 300 350

re
so

lu
tio

n 
(n

s)

1.05

1.1

1.15

1.2

1.25

1.3

1.35

1.4

1.45

1.5

Resolution vs Fiber LengthResolution vs Fiber Length

Prototype performances: time resolution 
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R&D	  results	  

Time	  resolu8on	  (for	  the	  
Time	  Readout	  modules)	  for	  
4	  prototype	  sec8ons	  is	  in	  
agreement	  with	  the	  R&D	  
results.	  

A	  couple	  of	  sec8on	  are	  
underperforming	  and	  
another	  two	  are	  be)er	  
than	  expected.	  This	  is	  due	  
to	  some	  difference	  in	  the	  
bias	  voltage.	  

Cosmic	  runs	  will	  be	  taken	  in	  Ferrara	  for	  comparison	  and	  calibra8on.	  



Initial approach to muon ID capability 

•  Total number of hits/layer and transverse shape for pions, 
strongly related to the hadronic shower shape;  

•  Last layer is a quantitative clear measurable quantity related to 
the pion punch-through;  

•  Evaluate the hadronic shower leak using scintillator S3-S4; 

•  Time development of the signal in IFR for muons is in the sub-
ns regime, and extend to 50ns and more for hadronic; 
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Track transverse shape 
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Transverse development vs layer 
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Beam test Monte Carlo simulation 
•  Bruno (Full Sim) is used to simulate 

the Beam test setup  
–  Iron plate in front of the stack 
–  trigger scintillators before and after the 

prototype 
–  IFR prototype 

•  Two ways interaction Data-MC 
–  MC is used to understand detector 

acceptance and to study some particle 
contamination; 

–  Data are use to tune the MC hadronic 
shower description 

•  Generated samples of mu, pi, e±  

•  Beam composition studies in progress 

•  Then we need to modify/upgrade/
implement reconstruction code that is 
quite different wrt the one developed 
so far in the Full Sim. 
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Data – MC comparison 
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• Try	  to	  es8mate	  the	  contamina8on	  of	  muons	  in	  pions	  sample	  and	  vice	  versa	  
using	  MC;	  

• Implement	  a	  be)er	  simula8on	  and	  reconstruc8on	  of	  the	  prototype	  

• Muon	  frac8on	  are	  quite	  compa8ble	  within	  the	  errors;	  

• Pions	  show	  opposite	  distribu8ons.	  



What we already learned for the next test 
•  A new beam test is scheduled for next July (3 weeks). 

•  Some setup improvements are needed 

–  Iron was too far from the prototype 

–  A pure pion sample is needed and easy to obtain. 

–  Use a faster device (e.g. TOF) as time reference for the 
prototype time measurements. 

–  Use the MWPC in the data stream to have a better control of 
the beam position 
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Prototype cosmic run in Ferrara (I) 
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Prototype cosmic run in Ferrara (II) 
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Other hot topics not discussed here 

•  Background studies 

•  Preparation of a 4m long scintillator prototype in 
Ferrara 

•  SiPM irradiation test 
 in LNL 
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Conclusions 

•  We had a very productive workshop mainly focused on data 
analysis of the December test beam and plan for the July one. 
–  Performance results are good and in agreement with (if not better 

than) the R&D results. 
–  Muon ID capability study is ongoing; of course a lot need to be done in 

order to understand the beam composition and some prototype 
feature. 

•  Cosmic ray setup is under preparation, the prototype will run 
with cosmics for two months. 

•  Flux return mechanics design is ongoing, we’ll start writing a 
draft summarizing pros and cons of the different options. 
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