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The  Italian  Ins>tute  for  Nuclear  Physics  is  the 
Italian  research agency dedicated  to  the  study of 
the  fundamental  cons>tuents  of  maEer  and  the 
laws  that  govern  them,  under  the  supervision  of 
the  Ministry  of  Educa>on,  Universi>es  and 
Research  (MIUR).  It  conducts  theore>cal  and 
experimental research  in the fields of subnuclear, 
nuclear and astropar>cle physics. 

INFN 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The INFN carries out research 
ac>vi>es at two 
complementary types of 
facili>es: divisions and na>onal 
laboratories 

The four na>onal laboratories, 
based in Catania, Frasca>, 
Legnaro and Gran Sasso, 
house large equipment and 
infrastructures 

20 divisions are based at 
different university physics 
departments and guarantee 
close collabora>on between 
the INFN and the academic 
world. 

INFN Structure 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INFN Frasca> Na>onal Labs (LNF) 

Is>tuto Nazionale  
Di Fisica Nucleare 

Laboratori Nazionali di Frasca>  

Total Staff 
 of which: 

364 

Researchers 

98 

Technologist/ 
Engineers 

57 

Technicians 

170 

AdministraCon/ 
Services 

39 
External Users   

546 
Italian  

346 
Foreign 

200 

Visitors 

3960 
Stages 

310 
Conference 
Workshops 

17 

ParCcipants to 
Conf. / Work. 

776 

Master Courses 

1 (27 posiCons) 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LNF 

DAFNE  LINAC 
BTF 

DAFNE‐light 

The Φ‐Factory complex 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Abundant  producCon  of  Φ  parCcles 
coming  from  the  annihilaCon  of 
electrons and positrons at the energy of 
the Φ‐ resonance.  

BTF 

The Φ‐Factory complex 

Syncrotron ligth from DAFNE 

LNF are part of the European  
Infrastructure 
for syncrotron light 

DAΦNE 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Luminosity Fron>ers in Leptons Factories 

•  Opera>ng factories  Crossing scheme 

•  BEPC II ‐ tau    ‘classical’ scheme 
•  VEPP2000 ‐2 GeV  round beam 
•  DAFNE ‐ PHI    crab waist ‐ > (SuperB)  
•  KEKB ‐ B      crab cavity  

New colliding schemes for reducing beam‐beam effects  
(limi>ng beam currents and increasing beam dimensions) 

Intensity fron>ers 

+ Energy fron>ers 

Power fron>ers 

Dimension fron>ers 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21/07/09 Krakow ‐ HEP 2009                                                       
C.Biscari ‐ "Accelerators R&D"   12 

DAΦNE – LNF ‐ FRASCATI 

e+ e‐ 
E = 0.51 GeV 
L = 4.5 1032 cm‐2 sec‐1 



Lmax =1.7 1032 cm‐2 sec‐1 

0.4 pbarn‐1 / hour 
Lmax = 4.5 1032 cm‐2 sec‐1 

1.0 pbarn‐1 / hour 

Gain in luminosity 

KLOE classical with apparatus solenoidal field  Siddharta CRAB waist without solenoidal field 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Layout 

LER Spin 
Rotators 

Injection & 
RF section 

IP 

FEL Hall 

Linac 
complex 

Main Rings 

SuperB @ Tor Vergata University campus  

Parameter  SuperB 

HER (e+)  LER (e‐) 

Luminosity (cm‐2s‐1)  1036 

C (m)  1200  

E (GeV)  6.7  4.18 

Crossing angle (mrad)  60 

Piwinski angle  20.8  16.9 

I (mA)  1900  2440 

εx/y (nm/pm) (with IBS)  2/5  2.5/6.2 

IP σx/y (mm/nm)  7.2/36  8.9/36 

σl (mm)  5  5 

N. bunches  978 

Part/bunch (x1010)  5.1  6.6 

σE/E (x10‐4)  6.4  7.3 

bb tune shia (x/y)  0.0026/0.107  0.004/0.107 

Beam losses (MeV)  2.1  0.86 

Total beam lifeCme (s)  254  269 

PolarizaCon (%)  0  70‐80 

RF (MHz)  476 

Main parameters 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DAΦNE IR for the KLOE-2 run  
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KLOE  Experiment Detector: magnet and calorimeter 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KLOE  Experiment Detector:  wire chamber 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KLOE  Experiment Detector 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“Natural” extension of the KLOE program in the field of flavour and 
hadronic  physics, with  some  addi>ons,  such  as  γγ  interac>ons,  or 
searches for new light gauge bosons.      EPJC 68, 619‐681 (2010)   

•   Studies on CPT and QM viola>on with neutral kaons  interferometry 

•  Tests of Lepton Flavor Viola>on with  Ke2 decays 
•  Studies on C, P, CP viola>on using rare η and KS decays 
•  Tests of Chiral Perturba>on Theory with η,  η’ , and  KS decays 
•  Searches for signals of a Secluded Gauge Symmetry   

KLOE-2 Physics Program 

Most of them involve decay processes at or very close the  
interaction point   
•  Charged vertex efficiency near the IP  
•  Acceptance for photons emitted at low polar angles   
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Taggers for γγ reactions installed.  

KLOE-2   Status 

 Low Energy Tagger installa>ons 

 High Energy Tagger installa>ons 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 Inner Tracker : based on cylindrical GEM (C-GEM) 

KLOE-2   Status 
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Beamlines @  
DAΦNE-Light  

2 new XUV beamlines 

Low Energy Beamline (35‐200 eV) 
commissioning in 2012;  

High Energy Beamline (60‐1000 eV) 
commissioning in 2012 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Activities at the DAΦNE-Light Beamlines 

The new VUV setup is now completed. 

2012 ‐ The EU project E.Li.S.A. for transnaJonal access 
ended in August 2011‐ A new proposal C.A.Li.P.S.O. was 

submiEed in November 2011 –NegoJaJon procedure July 
2012. 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Beam Test Facility (BTF) Infrastructure 
@DAFNE Linac 

The  Frasca> Beam  Test  Facility  infrastructure  is  a  beam  extrac>on 
line  op>mized  to  produce  electrons,  positrons,  photons  and 
neutrons mainly for HEP detector calibraCon purposes. The quality 
of the beam, energy and intensity is also of interest for experiments 
(~ 20% of the users) studying the electromagneCc interacCon with 
mafer 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BTF layout 

LINAC 
tunnel 

To main rings 

BTF Hall 

momentum  
analyzer 

1e‐ 
2e‐ 

3e‐ 

0 

Spectrum@target output 

momentum  
selecCon 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Beam Test Facility e+/e‐characteris>c 

•  HEP detector calibra>on and setup 
•  Low energy calorimetry & resolu>on 
•  Low energy electromagne>c interac>on studies 
•  High mul>plicity efficiency  
•  Detectors aging and efficiency 
•  Beam diagnos>cs M

ai
n 
ap

pl
ic
aC

on
s 

                                     parasiCc      dedicated 
•  Number (parCcles/pulse)  1÷105     1÷1010    
•  Energy (MeV)        25‐500    25÷750   

•  RepeCCon rate (Hz)     20‐50    50    
•  Pulse DuraCon (ns)      10      1 or 10    
•  p resoluCon             1% 
•  Spot size (mm)        sx,y ≈ 2 (single parCcle) 
•  Divergence (mmrad)    s’x,y ≈ 2 (single parCcle) 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SPARC_LAB 
Sources for Plasma Accelerators and Radia>on Compton with 
Lasers And Beams 

A facility based on  

the unique combina>on of 

 high brightness electron beams with 

 high intensity ultra‐short laser pulses  



S-band 
Gun

Velocity 
Bunchin

g

Long 
Solenoid

s

Diagnostic 
and 

Matching

Seeding

THz 
Source

150 MeV 
S-band 
linac

12 
m

Undulators

λu = 2.8 cm

Kmax = 2.2

λr = 500 
nm

15 
m

 

11h 10h 9h   8h      7h          6h               5h                         4h                                         3h              2h          1h  11h 10h 9h   8h      7h          6h               5h                         4h                                         3h              2h          1h  

SPARC 



SPARC 
Photoinjector 
E= 150 ‐ 200 MeV 

Q= .1 ‐ 1 nC 
εx,y= 1 mm*mrad 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FEL undulators 
and THz line 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FLAME:FrascaC Laser for AcceleraCon  
and     MulCdisciplinary Experiments 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Plasma 
 accelerators: 

Transform transverse fields 
into longitudinal fields 

Laser driven 

e‐ driven 

p driven 

Dielectric 
wakefields 

Demonstrated accelera>ng Gradients up to 3 
orders of magnitudes beyond presently used 
RF technologies. 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Self‐ 
injec>on 

External 
injec>on 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EURONACC:  most important Technical Goals 
1. External Op>cal injec>on 
2. External RF injec>on 
3. LWFA with self injec>on 
4. Mul>‐stage LWFA 
5. Synchrotron radia>on with advanced beams 
6. Electron beam driven PWFA 
7. Proton beam driven PWFA 
8. Betatron radia>on in plasma 
9. Plasma undulator 
10. Stability and beam quality 
11. Polarized beams in plasmas 
12. Positron accelera>on 
13. Femto‐second synchroniza>on 
14. Power and efficiency 

Investments : 
1 billlion Euro over 10 year horizon 
EuroNNAc : 52 ins>tutes  





ELI‐NP 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E beam energy : 720 MeV 
Photon energy : 20 MeV 
Laser pulse energy : 0.5 J 
Laser wavelength: 2.4 eV 
Rep rate : 100 Hz 
# of recircula>ons: up to 40 

TDR ready in Oct. 2012 
To be built in 4 years 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X‐ray Op>cs: Polycapillary and Compound Refrac>ve Op>cs 

Material Analisys // X‐ray Spectroscopy: 

–  X‐ray Fluorescence  
–  X‐ray Diffrac>on 
–  X‐ray Imaging 

Diagnos>c Applica>ons: 
–  X‐ray Imaging for large object with 

 high spa>al resolu>on 

Crystal Characteriza>on for hadron beam collima>on 

 by crystal channeling 

Novel technologies and experimental setup 
–  Prototype for XRF – TXRF and X‐ray Imaging 

–  X‐ray tube based on Carbon Nanotube Cold Cathod 

S. Dabagov 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POSSO: POSITRON SOURCE BASED ON SPARC CHANNELING 

Possible solutions: 

THz line 

More space  

Ready instruments 

e- 
γ

crystal 

Thomson 

chamber 
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Thanks for your attention 
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