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Ac0vity	  program	  

	  
Four	  consecu0ve	  days	  a	  week	  dedicated	  to	  KLOE-‐2	  data	  taking	  
including:	  

adiaba0c	  collider	  op0miza0on	  
luminosity	  fine	  tuning	  
background	  minimiza0on	  (injec0on	  &	  cos0ng)	  

	  
Three	  days	  a	  week	  for	  machine	  studies	  and	  developments,	  if	  
necessary	  
	  
Aiming	  at	  delivering	  1	  W-‐1	  aXer	  8	  months	  opera0on	  

	  
	  



!

Taggers for γγ  
reactions installed.  

	  Low	  and	  high	  
energy	  
Tagger	  installa0ons	  

 Inner Tracker : cylindrical GEM (C-GEM) 

KLOE-2 



!

New KLOE inner tracker: 4 layers 
cylindrical GEM (world first) 





completed	  and	  ongoing	  analyses	  







DAΦNE-Light  
  INFN-LNF Synchrotron Radiation Facility  !

DAΦNE DAΦNE-Light 



1) SINBAD - IR beamline (1.24 meV 
- 1.24 eV) 

2) DXR1- Soft x-ray beamline  
(900-3000 eV)  

Open to Italian and EU users  

2 new XUV beamlines 
4) Low Energy Beamline (35-200 eV) 
ready for commissioning;  

5) High Energy Beamline (60-1000eV) 
ready for commissioning. 

3) DXR2 – UV-VIS beamline (2-10eV) 
new setup. 

DAΦNE-Light 



Available techniques 
-  FTIR spectroscopy, IR microscopy and IR imaging 
 

-  UV-Vis absorption spectroscopy 
 

- Photochemistry: UV irradiation and FTIR  micro-
spectroscopy and imaging. 

 

- Soft x-ray spectroscopy: XANES (X-ray Absorption 
Near Edge Structure) light elements from Na to S 

 

- SEY (secondary electron yield) and XPS (X-ray 
photoelectron spectroscopy) – by electron and 
photon bombardment 



New XUV beamlines 

LEB (35-200 eV) ready for commissioning  
HEB (60-1000 eV) ready for commissioning 

Fields of interest: 
Biology  

Surface Science 

Material Science  
R&D studies of INFN interest 



IMCA 

Electron cloud in accelerators, R. Cimino, T. Demma,, Int. J. Mod. Phys. A 29,  1430023 (2014)  
 
Secondary electron yield of Cu technical surfaces: Dependence on electron irradiation, R. Larciprete, D. R. Grosso, M. 
Commisso, R. Flammini, and R. Cimino, Phys. Rev. ST 16, 011002 (2013) 
 
Nature of the Decrease of the Secondary-Electron Yield by Electron Bombardment and its Energy Dependence. R. Cimino, 
M. Commisso, D.R. Grosso, T. Demma, V. Baglin, R. Flammini and R. Larciprete, Phys. Rev. Lett. 109, 064801 (2012) 

Innovative Materials and Coatings for Accelerators 

International collaborations: CERN, SLAC, ANKA, DESY, Cornell, RICH, BESSY 2 

The accelerated particle beam produces SR and/or e- 
that, by hitting the accelerator’s walls generate photo-e- 
or secondary-e-. 
Such e- can interact with the beam (most efficiently for 
positively charged beams) and multiply, inducing additional 
heat load on the walls, gas desorption and may cause 
severe detrimental effects on machine performance. 

The ”e-cloud” phenomenon  



-‐  11th	  year	  of	  consolidated	  and	  steady	  running	  
-‐  Above	  average	  beam	  0me:	  260	  days	  

(projected	  to	  Dec.	  15th)	  
-‐  30%	  of	  foreign	  users	  in	  the	  last	  three	  years	  
-‐  Well	  above	  30%	  of	  dedicated	  beam	  due	  to	  

problems	  with	  DAFNE	  collider	  opera0ons	  
(aqueduct,	  cryogenics,	  …)	  

-‐  Good	  up-‐9me	  of	  the	  linac,	  despite	  some	  problems	  and	  un-‐scheduled	  
maintenance,	  and	  an	  unfortunate	  year	  from	  the	  point	  of	  view	  of	  the	  general	  
infrastructure	  

-‐  Consolida9on	  of	  the	  linac	  has	  been	  very	  beneficial	  
-‐  Consequences	  of	  the	  large	  accident	  of	  the	  aqueduct	  minimized	  thanks	  to	  the	  

effort	  of	  the	  en9re	  lab:	  
-‐  Essen9ally	  all	  systems	  off	  (large	  part	  of	  DAFNE	  complex,	  including	  damping	  

ring,	  main	  rings,	  cryogenics,	  KLOE	  experiment	  and	  KLOE	  compu9ng)	  apart	  
from	  linac	  and	  BTF	  

-‐  Demonstrated	  the	  possibility	  of	  running	  linac	  and	  BTF	  with	  reduced	  power	  
and	  a	  modest	  water	  flow	  

-‐  Separa9on	  of	  cooling	  tower	  of	  linac	  and	  BTF	  from	  the	  rest	  of	  the	  plant	  
demonstrated	  to	  be	  very	  useful	  

BTF	  status	  2014	  



BTF	  schedule	  2014	  

-‐  Reduced	  “pressure”	  from	  users	  wrt	  2013,	  mainly	  due	  to	  restart	  of	  CERN	  beams	  (PS,	  SPS)	  
-‐  S9ll	  requests	  ≈150%	  of	  available	  slots	  
-‐  Shi_s	  reduc9on,	  some	  sharing	  of	  the	  beam	  (this	  weekend,	  ALICE	  ITS	  team	  from	  CERN)	  
-‐  Already	  some	  “overflow”	  in	  2015	  
-‐  Call	  for	  2015	  closing	  end	  of	  December	  



Foreign	  ins9tu9ons	  users	  

BTF	  users,	   coming	   from	  foreign	   ins0tu0ons	   (mul0ple	  shiXs	  counted	  once),	  during	  
the	  last	  3	  years	  



Improvements	  of	  the	  beam	  parameters	  
	  
Driven	  by	  the	  requirements	  of	  possible	  future	  experiments:	  
§  Make	  the	  linac	  pulses	  variable	  in	  length:	  	  

§  Upgrade	  of	  the	  gun	  pulsing	  system,	  now	  capable	  	  
	  of	  delivering	  pulses	  between	  1.5	  and	  40	  ns,	  
	  	  in	  steps	  of	  0.5	  ns,	  and	  pulse	  height	  between	  	  
	  300	  and	  750	  V	  in	  steps	  of	  30	  V	  

§  Studying	  the	  energy	  spread	  vs.	  pulse	  length,	  towards	  a	  ≈150	  ns	  pulse	  
§  Verify	  all	  possible	  handles	  in	  order	  to	  increase	  the	  total	  pulse	  charge	  
§  Op9mize	  focaliza9on	  at	  the	  exit	  of	  the	  gun,	  and	  the	  transport	  along	  the	  linac,	  in	  

order	  to	  reach	  the	  maximum	  possible	  energy	  (both	  with	  electrons	  and	  positrons)	  
§  Improve	  the	  diagnos9cs	  (BPM’s	  all	  along	  the	  linac	  all	  connected	  and	  read-‐out)	  

40	  ns,	  150	  mA	  



Improvements	  of	  the	  beam	  parameters	  
-‐  Beam	  quality	  at	  the	  end	  of	  the	  BTF	  line:	  improve	  the	  focusing	  
and	  the	  stability	  of	  the	  beam	  spot	  

Beam	  spot	  size	   Beam	  spot	  center	  

PbWO4	  
SiPM	  readout	  

Medipix	  



In	  SLAC	  structures,	  L=3	  m,	  τ=0.57	  Np,	  Rsh=53MΩ/m:	  	  
U0[MeV]	  ≈	  10.4*(Pin[MW])½	  

830	  MeV	  e+	

1070	  MeV	  e-	


P.	  Valente	  -‐	  November	  3rd,	  2014	  

Revived	  proposal	  for	  linac	  energy	  upgrade:	  
-‐  Very	  important	  for	  electron	  fixed-‐target	  experiments	  for	  light	  

dark	  maber	  searches	  (dark	  photon)	  
-‐  Also	  very	  useful	  for	  improving	  the	  poten0al	  of	  BTF	  in	  the	  field	  

of	  detector	  tes0ng	  



External	  programs	  
•  ELI-‐NP	   	  20	  MeV	  gamma	  beam	  by	  Thomson	  	  
	   	   	  	  	  	  	  	  Scabering	  –	  Magurele	  

•  STAR 	   	  10	  KeV	  X	  ray	  beam	  by	  TS-‐	  Cosenza	  

•  HL-‐LHC 	  High	  luminosity	  LHC	  studies	  -‐	  CERN	  

•  FCC 	   	  Future	  Circular	  Collider	  studies	  -‐CERN	  

•  ESRF 	   	  EU	  Synchrotron	  radia0on	  facility	  	   	  
	   	   	  	  	  	  	  	  	  upgrade	  -‐	  Grenoble	  



ELI-‐NP	  
	  20	  MeV	  Gamma	  

photons	  source	  
based	  on	  Thomson	  

scabering	  

EuroGammas	  consor0um	  
par0cipants:	  

INFN:	  LNF,Fe,Mi,CT,Fi	  
CNRS:	  LAL	  Orsay	  

Università	  “la	  Sapienza”	  
Alsyom	  

ACP-‐Amplitude	  
COMEB	  

Scandinova	  
	  



Gamma	  source	  layout:	  720	  MeV	  Linac	  



Full	  C-‐Band	  
accelera0ng	  sec0on	  
Brazing	  procedure	  in	  
INFN	  	  Legnaro	  lab	  

	  
First	  sec0on	  brazed	  	  

now	  under	  vacuum	  test	  







LNF Participation in HL-LHC Project 

Participants  
(Accelerator Division) 

1.  Zobov Mikhail - Local Coordinator 

2.  Alesini David 

3.  Drago Alessandro 

4.  Gallo Alessandro 

5.  Frasciello Oscar 

6.  Milardi Catia 

7.  Tomassini Sandro 

Subjects to Study for 
LHC Upgrade (WP2) 

1.  Optics and beam-beam 
effects studies 

2.  Impedance calculations of 
LHC collimators 

3.  Electromagnetic design of  
800 MHz cavity                

4.  Electromagnetic design and 
impedance studies for SPS 
coaxial slotted kicker 

5.  Collective effects studies     
(e-cloud) 



LHC	  Collimators	  Impedance	  Calcula9ons	  

Longitudinal	  

Transverse	  

O.Frasciello,	  S.Tomassini,	  M.Zobov	  



Study of flat beam collisions for LHC upgrade  

M.Zobov,	  D.Sha8lov	  



FCC-‐	  Future	  Circular	  Collider	  study	  	  

CDR	  and	  cost	  review	  for	  the	  next	  European	  Strategy	  Update	  in	  2018	  

•  pp	  collider	  (FCC-‐hh)	  	  Ebeam=	  50	  TeV	  	  	  	  	  	  	  	  	  
-‐>	  defines	  infrastructure	  
•  B	  =	  16	  T	  ⇒	  100	  km	  
•  B	  =	  20	  T	  ⇒	  80	  km	  

•  e+e-‐	  collider	  (FCC-‐ee)	  Ebeam=	  40-‐175	  
GeV	  -‐>	  as	  intermediate	  step	  

•  e-‐p	  op0on	  
•  Infrastructure	  in	  the	  Geneva	  area	  
•  Interna0onal	  collabora0on	  is	  taking	  

shape:	  First	  ICB	  at	  CERN	  in	  
September	  



DA-‐LNF	  Collabora9on	  with	  FCC	  

•  MDI	  studies	  for	  FCC-‐ee	  (convenership)	  
•  Contribu0on	  to	  MDI	  studies	  for	  FCC-‐hh	  (in	  the	  

EuroCircol	  framework)	  

•  Contribu0on	  to	  IR	  op0cs	  Design	  for	  FCC-‐ee	  

•  Contribu0on	  to	  design	  of	  cryo-‐magnet	  beam-‐
pipe	  system	  for	  FCC-‐hh	  (Res.	  Div.,	  in	  the	  EuroCircol	  
framework)	  INFN	  Mi	  &	  Ge	  

•  Impedance	  Budget	  evalua0on	  for	  FCC-‐ee	  (Univ.	  
La	  Sapienza)	  



!CHAOS: A Cloud of Controls 

Why, when & where the project started "

36 

plant    → sensors/actuators  → front-end     → control room

!CHAOS	  



!CHAOS: A Cloud of Controls 

Integrated solution for Big Physics"



FROM	  SINGLE	  MAGNET	  CONTROL	  	  

UP	  TO	  DAFNE	  MAG	  TERMINAL	  

BTF	  DIAGNOSTICS	  accessing	  !CHAOS	  

!Chaos	  @	  BTF	  





LNF responsibilities on photon veto system 

48th meeting of the LNF scientific commettee Frascati 13-14 Nov. 2014 M. Raggi 40 

The LNF group responsibilities in the Large Angle Veto (LAV) detectors 
¤  Coordination of the photon Veto System 
¤  Design of the LAV vessel & construction equipment 
¤  Test and calibration of the PbGl blocks 
¤  Assembly of the LAV stations 
¤  Vacuum, HV and electronics tests 
¤  LAV installation on ECN3 cavern 

The LNF group responsibilities in software and MC 
¤  Leading role in the LAV MC reconstruction 

The LNF group responsibilities in the LAV readout 
¤  Design and testing of new HV dividers for the R2238 PMTs 
¤  Project and development of FEE + calibration pulser 
¤  Production, validation and testing of the final FEE board 
¤  Installation and commissioning of the LAV readout in ECN3 
¤  Firmware for the L0 LAV trigger primitive generation 
 The LNF group responsibilities Small angle Vetos  
¤  Final design assembly and installation of the Intermediate Ring Calorimeter 



The Large Angle Veto detectors 

48th meeting of the LNF scientific commettee Frascati 13-14 Nov. 2014 M. Raggi 41 

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 
•  11 stations in vacuum 
•  4-5 rings/layer 
•  32-64 blocks/layer 
•  2500 blocks total 
•  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 

2008 

2014 



LAV construction @ LNF 2008-2014 

42 

Water damage Bond reinforced 

“Banana” assembly 

Banana 
installation New block wrapping 

48th meeting of the LNF scientific commettee Frascati 13-14 Nov. 2014 M. Raggi 



LAV installation complete 
¤  We installed all the 12 LAV stations already in September 2014 

¤  The decay region has been evacuated to the pressure of ~10-6 

¤  All 12 LAV are already in use in the NA62 run fully equipped with readout  

48th meeting of the LNF scientific commettee Frascati 13-14 Nov. 2014 M. Raggi 43 



Online monitor plot 

48th meeting of the LNF scientific commettee Frascati 13-14 Nov. 2014 M. Raggi 44 

~1% dead channels and LAV7 off due to HV problem in this specific run 
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15:00 Welcome – Umberto Dosselli
15:05 Introduction – Patric Muggli
 
15:10 SPARC_LAB short term plan – M. Ferrario 

15:40 Progress in the installation of the Compton– C. Vaccarezza

15:55 2-color FEL experiment – F. Villa

16:10 Lidar – M. Petrarca 

16:25 Results of the electro-optical Sampling for COMB – R. Pompili

16:40 Recent results about proton acceleration (0:15) – D. Giove

00:00 ELI_NP – L. Serafini 

16:55 Final discussion – Patric Muggli

3nd SPARC_LAB PAB Meeting 

LNF- May 8, 2013 

3nd SPARC_LAB PAB Meeting 



Thomson	  Scabering	  Line	  
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Particle)wakefield)acceleration)

FEL)

Plasma)parameters)required)in)COMB)

Capillary( Preassure(and(density( Discharge(

Length:)1)to)5)cm) Density:)1015)to)1017)cm43) Raising(time:)?)

Diameter:)1)mm) Preassure:)1)to)10)mbar) Duration:)?)

Material:)any) Voltage:)?)

Gas:)hydrogen) Current:)?)

Separation)between)the)driver)bunches)and)the)witness)bunch)and)the)
length) of) each) bunch) limit) the)maximum) plasma) density) up) to) 1017)

cm43.)

Discharge)process)need)to)be)studied!)











NAUTILUS	  	  
LNF	  -‐	  FRASCATI	  

Bar	  Al	  5056	  	   	  M	  =	  2270	  kg	  

L	  =	  2.91	  m	   	  Ø	  =	  0.6	  m	  

νA=935Hz	  	  	  	  	  @	  	  	  	  	  	  	  T	  =	  3	  K	  

Cosmic	  ray	  detector	  



!

LNF as a hub for detector 
constructions 

¤  Currently building VETO system (huge!) for NA62 

¤  Participation in many LHC upgrades: 

¤  ALICE new ITS assembly 

¤  Atlas: FTK, new small wheels (assembly hub)  

¤  LHCB: mwpc spare chambers construction, new FE 

¤  CMS: new GEM for fwd muon 

¤  Construction of the new cylindrical GEM inner chamber 
for BES-III (1st layer funds from Ministry for Foreign Affairs) 

¤  MutoE, g-2 & Belle2 

ü DONE ! 



ALICE	  -‐	  ITS	  upgrade	  

Module	  

Cold	  
Plate	  

Half-‐Stave	  

Stave	  

Cold	  
Plate	  

Each	  module	  consists	  of	  a	  hybrid	  integrated	  
circuit,	  i.e.	  a	  number	  of	  pixel	  chips	  (e.g.	  2	  x	  7)	  
bonded	  on	  a	  flexible	  printed	  circuit,	  which	  might	  
be	  glued	  on	  a	  carbon	  ply	  

Middle	  Layers 	  	  
Two	  inner	  layers	  of	  the	  Outer	  Barrel,	  i.e.	  layers	  3	  and	  
layer	  4	  
Outer	  Layers 	  	  
Two	  outermost	  layers,	  i.e.	  layer	  5	  and	  layer	  6	  

Each	  half-‐stave	  will	  consists	  of	  a	  
number	  of	  modules	  glued	  on	  a	  
common	  cold	  plate	  

Baseline for the Outer Barrel Stave 
in the TDR 

Prepara9on	  for	  ITS	  
upgrade	  
LNF	  as	  na9onal	  
produc9on	  center	  and	  test	  

Work	  at	  LNF:	  
1.5	  week	  per	  stave	  
needed	  
66	  staves	  ~	  2.5	  years	  
Prepara0on	  and	  start	  
in	  2014	  

ALICE	  UPGRADE	  	  
ITS	  Outer	  Barrel	  (OB):	  4	  layers	  pixels	  
Radial	  posi0on	  (mm):	  200,	  220,	  410,	  430	  	  

Length	  in	  z	  (mm):	  843,	  1475	  	  

Nr.	  of	  modules:	  48,	  52,	  96,	  102	  à	  298	  

Nr.	  of	  chips/module:	  	  28,	  28,	  52,	  52	  	  	  

Nr.	  of	  chips/layer:	  2688,	  2912,	  9600,	  10200	  à	  

25400	  

Pixel	  size:	  ~	  20	  μm	  x	  20	  μm	  or	  bigger	  

Material	  thickness:	  ~	  0.3%	  X0	  

Throughput:	  <	  6	  Mbit	  /	  sec·∙cm2	  

Spaceframe	  



ATLAS Muon spectrometer upgrade: nSW "
Frascati is 1 of the 3 
construction sites 

New Small Wheel for the muon system 
Precision tracking based on Micromega’s  
1° time use on large area detectors  

Large area prototype with 
PCB from company  

Responsibility for Technological transfer (0.37:1) CAM350 V 10.5 : Mon Apr 29 12:01:45 2013 - micromega_bruno.cam

Successful assembling tests 
already performed 



ATLAS Fast-Track trigger project"

New Associative Memory ASIC 65nm 
Pattern density x20, speed x2.5 
With ~ same power consumption!! 

Crate with 
boards 

FPGA programmer 

Data source 

Vertical slice 
integration 

Fast Tracker simulation: 
simulation of a super-processor 
with conventional processors! 

FTK input 
& clustering 

Invention of variable resolution patterns 



The LHCb detector upgrade"

57 

u  Increase current readout from 1MHz → 40 MHz 
u  Full software trigger, replace FEE electronics 
u  Apply new technologies to subdetectors (higher radiation dose and occupancies)   

LNF is strongly committed 
in the upgrade of the 
muon detector*: 
 - production of spare MWPCs  
 - development of new FEE 
 -  production of GEM chambers 
for the most irradiated regions 

* ~50% of the muon 
detector was built at 
LNF 



…	  recently	  in	  LNF	  …	  
(	  hbps://agenda.infn.it/conferenceOtherViews.py?view=standardshort&confId=8563	  )	  





Thank you  !!! 


