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Overview of the IFR sessions 

•  General	  introduc/on	  –	  Gianluigi	  CibineDo	  (FE)	  
•  Mexico	  ac/vi/es	  -‐	  Pedro	  Podesta	  (Sinaloa)	  
•  Beam	  Tests	  at	  Fermilab	  -‐	  Wander	  Baldini	  (FE)	  	  
•  Status	  of	  readout	  electronics	  -‐	  Angelo	  CoDa	  Ramusino	  (FE)	  
•  Test	  of	  CLARO	  chip	  readout	  -‐	  Claudio	  GoR	  (MI-‐Bicocca)	  	  

•  Flux	  return	  design	  -‐	  Massimo	  BeneDoni	  (PD)	  
•  R&D	  in	  Bologna	  -‐	  Alessandro	  Montanari	  (BO)	  	  
•  R&D	  in	  Ferrara	  -‐	  Gianluigi	  CibineDo	  (FE)	  	  
•  Module	  mechanics	  -‐	  ViDore	  Carassi/	  (Fe)	  

•  Background	  simula/on	  status	  -‐	  Valen/na	  Santoro	  (FE)	  	  
•  Plans	  for	  beam	  test	  data	  analysis	  -‐	  Marcello	  Rotondo	  (PD)	  
•  New	  feature	  of	  the	  IFR	  reconstruc/on	  code	  -‐	  Jaroslaw	  Wiechczynski	  (IFJ	  

Cracow)	  	  
•  TDR	  prepara/on	  –	  Roberto	  Calabrese	  (FE)	  
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Detector overview 
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•  Built in the magnet flux return, it will be composed by one 
hexagonal barrel and two endcaps	


•  Large active area	
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•  Very high rates: hottest region up to few 100 Hz/cm2	

•  Fine longitudinal segmentation in front of the stack for KL ID capability 

(together with the electromagnetic calorimeter)	

•  Plan to reuse BaBar iron structure: some mechanical constraint (gap 

dimensions, amount of iron, accessibility, …)	

•  Use of 8 or 9 active layers of extruded scintillators	


      modules readout by SiPM.	


μ	  



Binary readout overview 
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A.	  CoDa	  Ramusino	  

BARREL	  

ENDCAPS	  

Barrel	  
phi	  strips	  5cm	  
z	  strips	  10cm	  

Endcap	  
x	  strips	  5cm	  
y	  strips	  5cm	  

SiPM 

Considering	  the	  op/on	  to	  put	  some	  
electronics	  in	  the	  cable	  conduits	  
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A.	  CoDa	  Ramusino	  
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CLARO	  chip	  readout	  developed	  by	  
Milano	  Bicocca	  has	  been	  tested	  
and	  is	  one	  of	  the	  ASIC	  candidates	  
for	  the	  SiPM	  readout.	  

C.	  GoR	  



Beam tests summary 

•  Our	  apparatus	  worked	  
always	  remarkably	  well,	  
thanks	  to	  all	  the	  people	  
who	  made	  big	  efforts	  to	  
design,	  build	  and	  set	  it	  up.	  

•  It	  was	  really	  a	  successful	  
and	  frui`ul	  experience	  that	  
demonstrated	  the	  poten/al	  
of	  the	  IFR-‐SuperB	  group.	  

•  Now	  there	  is	  the	  very	  
important	  phase	  of	  the	  data	  
analysis	  to	  extract	  from	  the	  
data	  as	  much	  informa/on	  as	  
possible.	  
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muons-‐C1	   muons-‐
s3s4	  

Pions	   min	  bias	  

	  8	  
GeV	  

213	  k	   151	  k	   224	  k	   	  110	  k	  

6	  
GeV	  

101	  k	   46	  k	   114	  k	   106	  k	  

5	  
GeV	  

70	  k	  	   65	  k	   60	  k	   110	  k	  	  

W.	  Baldini	  

Last	  beam	  test	  data	  samples	  



Beam test data analysis 
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M.	  Rotondo	  

Data	  analysis	  for	  detec/on	  performance	  evalua/on	  is	  over.	  
Par/cle	  ID	  analysis	  is	  on	  going	  

One	  of	  the	  main	  issues	  
is	  to	  understand	  the	  
beam	  composi/on	  and	  
to	  deal	  with	  different	  
kind	  of	  contamina/ons.	  



Beam test data analysis 
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M.	  Rotondo	  



Reconstruction code 
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J.	  Wiechczynski	  

Several	  improvements	  have	  been	  done	  
to	  the	  IFR	  reconstruc/on	  code.	  
	  
These	  new	  features	  will	  improve	  the	  test	  
beam	  and	  MC	  data	  analysis	  and	  will	  
allow	  to	  fully	  exploit	  the	  IFR	  detector	  
capabili/es.	  
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A.	  Montanari	  

SiPM	  calibra/on	  
	  
Noise	  calibra/on	  
	  
Light	  yield	  with	  detec/on	  
modules	  



FLUKA simulation 
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arrival	  /me	  of	  the	  
photons	  at	  the	  SiPM	  

wavelength	  spectrum	  
of	  detected	  photons	  

A.	  Montanari	  
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SiPM	  calibra/ons	  
	  
Light	  yield	  with	  detec/on	  
modules	  
	  
Coupling	  studies	  



R&D results from Ferrara 
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•  First	  results	  on	  detec/on	  modules	  
show	  

–  light	  yield	  ranging	  from	  36	  to	  62	  
p.e.	  with	  one	  fiber	  at	  ~25	  cm	  from	  
the	  trigger,	  in	  agreement	  with	  the	  
Bologna	  results	  (but	  with	  some	  
differences	  in	  the	  setup)	  

–  Op/cal	  grease	  on	  the	  SiPM-‐fiber	  
interface	  improve	  the	  light	  of	  
something	  like	  15%.	  

–  The	  light	  from	  the	  FNAL	  scin/llator	  
is	  25%	  higher	  than	  the	  ITEP	  one	  but	  
improvements	  can	  be	  done	  with	  
coa/ng.	  

–  In	  any	  case	  the	  detec/on	  efficiency	  
is	  >99%	  with	  4.5p.e.	  cut.	  ADC	  channes	  

ADC	  channes	  



Engineering the construction 
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V.	  Carassi/	  

We	  started	  thinking	  at	  the	  
construc/on	  tools	  for	  the	  
detec/on	  modules.	  
	  
Grooving-‐gluing	  machine	  will	  be	  
developed.	  
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V.	  Santoro	  

Neutron	  energy	  
on	  the	  detector	  

FEE	  radia/on	  dose	  
(~120krad/year	  +	  safety)	  

neutron	  rate	  on	  the	  FEE	  
up	  to	  500	  Hz/cm2	  



New comers 
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•  A	  Mexican	  group	  is	  interested	  in	  par/cipa/ng	  in	  
the	  SuperB	  project	  with	  contribu/on	  to	  the	  IFR	  
detector.	  

•  The	  project	  is	  submiDed	  and	  wai/ng	  for	  
approval.	  

•  Addi/onal	  funding	  to	  individual	  projects	  are	  
expected	  in	  the	  next	  Years,	  mainly	  for	  mobility.	  

•  First	  year,	  hardware	  (	  37	  k	  )	  
–  We	  want	  to	  build	  a	  couple	  of	  modules	  validate	  and	  

establish	  the	  procedure	  to	  characterize	  them.	  For	  this	  
we	  will	  use	  cosmic	  rays.	  

•  Second	  year	  (33	  K	  Euros	  )	  
–  Build	  and	  test	  detector	  modules	  (scin/llator	  +	  fibers)	  

in	  FCFM.	  
•  Third	  year	  (66	  K	  Euros	  )	  

–  Move	  the	  test	  stand	  to	  BUAP.	  –	  Build	  and	  test	  
detector	  modules	  in	  BUAP.	  –	  Build	  and	  test	  detector	  
modules	  (scin/llator	  +	  fibers)	  in	  UGTO.	  

•  Fourth	  year	  (33	  K	  Euros	  )	  
–  Build	  and	  test	  detector	  modules	  (scin/llator	  +	  fibers)	  

in	  CINVESTAV.	  -‐	  Send	  all	  of	  them	  to	  SuperB	  (	  Shipping	  
is	  considered	  in	  the	  project)	  

P.	  Podesta	  



TDR preparation 

•  The	  IFR	  sec/on	  is	  in	  prepara/on.	  

•  10	  sub-‐sec/ons,	  about	  40	  pages	  in	  total.	  

•  We	  had	  a	  discussion	  in	  the	  parallel	  session	  to	  iden/fy	  the	  cri/cal	  
issues	  for	  the	  comple/on	  

–  Overall	  baseline	  design	  is	  frozen,	  few	  op/ons	  will	  be	  also	  described.	  
–  Few	  part	  already	  wriDen.	  
–  For	  many	  sub-‐sec/ons	  most	  of	  the	  work	  is	  done,	  it’s	  maDer	  of	  wri/ng.	  
–  Main	  effort	  is	  needed	  to	  finalize	  the	  R&D	  and	  muon	  iden/fica/on	  parts.	  
–  Time	  es/mate	  for	  collec/ng	  the	  missing	  informa/on	  and	  finishing	  the	  

work:	  about	  two	  months.	  
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Summary and conclusions 

•  The	  IFR	  detector	  is	  in	  preDy	  good	  shape.	  
–  the	  baseline	  design	  is	  clear	  
–  the	  technology	  is	  mature	  and	  reliable	  

	  
•  Many	  new	  results	  have	  been	  presented	  at	  this	  mee/ng	  showing	  the	  

progress	  in	  different	  areas.	  

•  A	  lot	  of	  work	  is	  s/ll	  needed	  (and	  planned)	  to	  finalize	  and	  op/mize	  the	  
layout.	  

•  The	  main	  (common)	  issue	  is	  the	  neutron	  background	  that	  considering	  
the	  safety	  factor,	  the	  detector	  life/me	  and	  summing	  all	  the	  
background	  sources	  can	  affect	  the	  SiPM	  performance.	  There	  is	  a	  
common	  effort	  to	  implement	  a	  shielding	  system	  to	  reduce	  it.	  
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