
Status	
  of	
  INFN	
  Frasca.	
  Natl.	
  Labs	
  

Umberto	
  Dosselli	
  

November	
  23,	
  2012	
  



•  LNF	
  are	
  strongly	
  focused	
  on	
  Par.cle	
  Physics	
  
based	
  on	
  accelerators	
  

•  Long	
  and	
  successful	
  track	
  record	
  of	
  
accelerators	
  building	
  and	
  efforts	
  in	
  R&D	
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Frascati National Labs (LNF) 

Total Staff!
 of which:!

293!

Researchers!
!
80 

Technologist/ 
Engineers!

38 

Technicians!
 !

142!

Administration/ 
Services!

33 
External Users  !

501 
Italian !

257 
Foreign!

244 

Visitors 
!

3426!

Stages 
!

184 

Conference!
Workshops 

21 

Participants to 
Seminars!

765 

Course for teachers 
of high school!

172!
 



DAΦNE 
 

KLOE  
upgraded in 2010 and second  

upgrade in preparation 
 
 
 
 
 
 
 
 

 
 

ATLAS-CERN 
CMS-CERN 

LHC-b-CERN 
 
 
 
 
 
 

NA62-CERN 
CDF2-FermiLAB 
BABAR-SLAC 

 
........ 

 

Developments 
 of  

Linear accelerator 
CTF3 
CLIC 

X-ray  
Laboratory 

Hadron 
therapy 
CNAO 

  
Syncrotron 

light 
LdS 

 
Free Electron 
Laser  (FEL) 
SPARC 

High intensity 
laser 

FLAME 

Dosimetry, 
Medical   

Application 

Research and 
Developments  

of 
Detectors 

LNF-INFN 

Physics in  
space 

SUPERB 

Cryogenic 
antenna 

NAUTILUS 

 
Astro-particles 

Physics 

  
SIDDHARTA  
end of data taking in 2009 
SIDDHARTA  -2 
in preparation 
 
 
 

ALICE-CERN 
 
Jlab12-JLab 
 
Panda-FAIR 



Syncrotron ligth from DAFNE 
 
 
LNF are part of the European  
Infrastructure 
for syncrotron light 

Abundant production of Φ particles coming from 
the annihilation of electrons and positrons at the 
energy of the Φ- resonance.  
 
 

BTF 

 X-ray   900 - 3000 eV 

IR    1.24 meV - 1.24 eV 

UV   2 - 10 eV 

DAΦNE upgrade 
SIDDHARTA 

Crab Waist  collision scheme 

DAΦNE 
KLOE 

DAΦNE 
FINUDA 

Lpeak      [cm-2s-1] 4.53•1032   (5.0•1032) 1.5•1032 1.6 •1032 

L∫day      [pb-1] 14.98 9.8 9.4 

L∫1 hour    [pb-1] 1.033 0.44 0.5 
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November 23, 2012 



November	
  23,	
  2012	
  



Hourly	
  integrated	
  luminosity	
  

L∫1	
  hour	
  =	
  0.372	
  pb-­‐1	
  	
  

L∫day	
  =	
  8.9	
  pb-­‐1	
  	
  

• KLOE	
  is	
  taking	
  data	
  
• Aquired	
  	
  and	
  delivered	
  L	
  are	
  
comparable	
  

• L∫1	
  hour	
  is	
  the	
  highest	
  measured	
  
with	
  KLOE-­‐2	
  

Nov.	
  18th	
  2012	
  (the	
  best	
  day)	
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12	
  hours	
  integrated	
  luminosity	
  
November	
  18th	
  2012	
  

4.0	
  pb-­‐1	
  delivered	
  in	
  12	
  hours	
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Effec.veness	
  of	
  	
  Electron	
  Cloud	
  Clearing	
  	
  Electrodes	
  

500	
  mA	
  

800	
  mA	
  

1000	
  mA	
  

e-­‐cloud	
  density	
  build-­‐up	
   Measured	
  absorbed	
  e-­‐cloud	
  current	
  

With	
  a	
  maximum	
  voltage	
  of	
  250	
  V	
  the	
  electrodes	
  are	
  effec.ve	
  .ll	
  a	
  
positron	
  current	
  of	
  the	
  order	
  of	
  800-­‐900	
  mA	
  .	
  	
  
For	
  higher	
  beam	
  currents	
  higher	
  voltages	
  are	
  required	
  

(Courtesy	
  of	
  T.	
  Demma)	
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Gan[	
  
of	
  the	
  
DAΦNE	
  
shutdown	
  

	
  
based	
  on	
  SpreadSheet	
  
	
  
	
  
Using	
  a	
  shared	
  applica.on	
  
allows	
  a	
  more	
  efficient	
  
coordina.on	
  among	
  different	
  
ac.vi.es	
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Detector	
  Upgrades	
  Overview	
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Inner	
  
Tracker	
  

QCAL	
  

CCAL	
  



forward	
  plate	
  

8	
  aluminum	
  
shells	
  

LYSO	
  crystals	
  
produced	
  by	
  SICCAS	
  

PCB	
  housing	
  SiPM	
  
and	
  calibration	
  LED	
  

shell	
  and	
  PCB	
  
holder	
  

QD0	
  
coupling	
  
plate	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  CCALT	
  Layout	
  	
  	
  
1	
  calorimeter/side,	
  4	
  shells/calo,	
  	
  

3	
  modules/shell,	
  4	
  crystals/module	
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Cylindrical-­‐GEM	
  Inner	
  Tracker	
  

  4	
  layers	
  at	
  13/15.5/18/20.5	
  cm	
  from	
  IP	
  and	
  700	
  mm	
  active	
  length	
  	
  
  σrφ	
  ∼	
  250	
  µm	
  and	
  	
  σz	
  ∼	
  400	
  µm	
  
  XV	
  strips-­‐pads	
  readout	
  (20o÷30o	
  stereo	
  angle)	
  
  2%	
  X0	
  total	
  radiation	
  length	
  in	
  the	
  active	
  region	
  

3	
  mm	
  

2	
  mm	
  
2	
  mm	
  

2	
  mm	
  

Cathode	
  

GEM	
  1	
  
GEM	
  2	
  

GEM	
  3	
  

Anode	
  

Read-­‐out	
  

Cylindrical	
  Triple	
  GEM	
  
FEE 

boards 



  We	
  have	
  already	
  shown	
  in	
  
previous	
  meetings	
  the	
  
construction	
  procedure	
  of	
  
the	
  Cylindrical-­‐GEM	
  
detectors	
  

  At	
  the	
  last	
  SC	
  we	
  reported	
  on	
  
the	
  successful	
  creation	
  of	
  
the	
  first	
  2	
  Layers	
  of	
  the	
  IT	
  

  Since	
  then	
  the	
  third	
  detector	
  
Layer	
  has	
  been	
  completed	
  

  Tests	
  with	
  β	
  source	
  and	
  
cosmic	
  rays	
  have	
  been	
  
accomplished	
  

November	
  23,	
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IT	
  Status	
  

Layer	
  1	
  
Layer	
  2	
  

Layer	
  3	
  



THz	
  source	
  

FEL	
  source	
  

Thomson	
  source	
  

Plasma	
  
accelera4on	
  

Photoinjector	
  

2nd SPARC_LAB PAC Meeting 

LNF- November 19, 2012 



4-pulses-time-structure 
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4-levels-energy-spectrum 

energy


longitudinal phase space 

ti
m

e


Laser COMB technique




The NA62 detector 

Primary protons:  3×1012 protons/pulse from SpS with momentum of 400 GeV  
Beam:                  750MHz unseparated beam: 525 MHz π+, 170 MHz p, 45 MHz K+ 
Total # kaons:      10% of K+ decay in FV ⇒ 4.5×1012 K+ decays/yr  
K+ momentum:   (75±1) GeV 
Measures:  Tag K, K and π momentum and time, π tag, veto all extra particle 

November 23, 2012 

Tot length 270 m 

K+ 

π+ 



The LAV detector (synergy w NA,Rm1,PI) 

November 23, 2012 

A1–A5 !
∅ 2 m"

A6–A8 !
∅ 2.5 m"

A9–A11 !
∅ 3 m"

11 rings installed in vacuum tank  
+1 ring in air before LKr 

•  12 stations 
•  4-5 rings/layer 
•  32-64 blocks/layer 
•  ~ 2500 blocks total 
•  Operation in vacuum  
•  All particles from axis cross 

min 3 blocks (20X0) 
Lead-glass blocks from OPAL EM barrel 
Schott SF57 lead glass 

R2238 76-mm PMTµ-metal case LAV numbers 



LAV construction @ LNF 

Water damage Bond reinforced 

“Banana” assembly 

Banana 
installation 

Completed 9 LAV now 
 at CERN! New block wrapping 
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•  collabora.ons/responsibili.es	
  in	
  various	
  
accelerators	
  R&D	
  (i.e.	
  	
  TTF,	
  CTF3,	
  LHC	
  High	
  
Lumi,	
  ELI	
  NP	
  et	
  al.)	
  

•  responsibili.es	
  in	
  construc.on	
  of	
  Syncro	
  for	
  
Carbon	
  Ions	
  for	
  CNAO	
  (Italian	
  hadrotherapy	
  
center)	
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SuperB	
  update	
  

•  work	
  ongoing	
  to	
  define	
  details	
  of	
  lacce	
  and	
  related	
  
infrastructures	
  

•  detailed	
  financial	
  and	
  resource	
  loaded	
  schedule	
  
prepared	
  

•  High	
  level	
  ministerial	
  review	
  (especially)	
  on	
  financial	
  
status	
  just	
  finished	
  (chair	
  G.	
  Fioni	
  –	
  CEA,	
  F)	
  

•  final	
  report	
  shortly	
  +	
  mee.ng	
  of	
  INFN	
  management	
  
with	
  Italian	
  Research	
  Minister	
  in	
  order	
  to	
  plan	
  future	
  
steps	
  

•  more	
  news	
  soon	
  
November	
  23,	
  2012	
  





Thank you !! 


