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ZEMAX optical transfer line simulationZEMAX optical transfer line simulation
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Thomson & Plasma AccelerationThomson & Plasma Acceleration 
beamlines updated layout 

C. Vaccarezza



Thomson Source beam envelopeThomson Source beam envelope
at 30MeV
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PlasmonX twiss parameters at “150”MeV takingPlasmonX twiss parameters at 150 MeV taking 
care of CSR emittance dilution

C. Vaccarezza



IP2: external injection

Q≈18 pCQ p
σz≈ 25 μ
C. Vaccarezza



Thomson interaction regionThomson interaction region

F.Bosi, D. Giove
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X-ray characterization system y y

monitor
chamberchamber

collimators and 
filter holdes

pin diode detector
M. Gambaccini



Monitor chamber
• Camera a ionizzazione ad aria libera, la corrente (o carica) prodotta è misurata tramite 

elettrometro keithley (mod 6517B) controllato da remoto

M. Gambaccini



Monitor chamber

Chamber characteristics

Dark current 5 pA (350 kV)

Monitor chamber

p ( )

Linearity  103 – 109ph/s

Minimal fluence rate 25 ph s‐1 mm‐2

Minimal flux 4 2 103 ph s‐1
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System assembling an testing in Frascati (July 2011)y g g ( y )
•Test of acquisition system
•Test of SW control system

M. Gambaccini
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PLASMONX EXPERIMENTAL AREA





Long term procurement:

Dipole and Quadrupole magnets: prototype expected 
march 2011, delivery foreseen between end of may and 
july 2011july 2011
BPM Steering magnets: delivery scheduled by end of 
March-Mayy
Quadrupole Power Supplies: delivery scheduled by July 
2011
S i S li d li h d l d bSteering Magnets Power Supplies:delivery scheduled by 
April-May 2011



Short term procurement
Orders sent by Dec. 2010:y
• Supporti quadrupoli e dipoli 25 k€
• 5 Valvole gate all metal 31 k€
• Valvola rapida (shutter valve) 21 k€
• Valvole ad angolo• Valvole ad angolo
• 5 Monitor stripline 23 k€
• Supporti per monitor 28 k€
• Supporti per targhette 6 k€
• 3 pompe ioniche  + 1 pompa scroll 19 k€
• Pompa turbomolecolare per IP- Thomson 13 k€
• Camere da vuoto ottica laser 24 k€
• Ottica adattiva per Flame ½ 60 k€Ottica adattiva per Flame ½ 60 k€
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Schedula 2011 – Thomson Source
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Thomson Source – User Access
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Extreme Light InfrastructureExtreme Light Infrastructure 

ELI on ESFRI listELI on ESFRI list
ELI-PP 2007-2010
D b 2009 (EC)December 2009 (EC)
3 Pillars:
CZECH REP:  Secondary Sources
HUNGARY:  Short Pulses
ROMANIA N l Ph iROMANIA:  Nuclear Physics

(www.eli-np.ro)

2626

http://www.eli-np.ro/workshop-10-
12-march-2011.php

Courtesy Victor ZamfirNTA Meeting, Roma, 22/03/2011



IFIN-HH and Partners
BUCHAREST

IFIN-HH and Partners

ring rail/road

ELI-
NP

Europe is going to invest 280 M€ on 
ELI-NP in 2012-2015, to launch the 

Nuclear (and sub Nuclear) Photonics
NUCLEAR

Tandem accelerator
Cyclotron

Adv Detectors

Nuclear (and sub-Nuclear) Photonics 
Program

Adv. Detectors
Life & Env.

Radioisotopes
γ – Irradiator

Reactor (decomm.)
Waste Proc. Plant

Courtesy Victor ZamfirNTA Meeting, Roma, 22/03/2011



ELI-NP

Courtesy Victor ZamfirNTA Meeting, Roma, 22/03/2011



ELI-NP

NTA Meeting, Roma, 22/03/2011 Courtesy Toshi Tajima



Studiare il nucleo e le particelle sub-nucleari con la luce

NTA Meeting, Roma, 22/03/2011 Courtesy Toshi Tajima



ELI – Nuclear Physics ResearchELI Nuclear Physics Research 

• Nuclear Physics experiments to characterize laser – target 
interactions
Ph l i• Photonuclear reactions.

• Exotic  Nuclear Physics and astrophysics –
complementary to other NP large facilities (FAIRcomplementary to other NP large facilities (FAIR, 
SPIRAL2). 

• Nuclear methods and techniques based on high intensity 
laser and very brilliant γ beams.

Courtesy Victor ZamfirNTA Meeting, Roma, 22/03/2011



ELI-NP “Start-up” ActivitiesELI NP  Start up  Activities

• February 2010 
Workshop Scientific case

• April 2010April 2010
“White Book” (100 scientists, 30 institutions)   (www.eli-np.ro)
editors: D. Habs et al.

• August 2010
Feasibility Study:  280 Meuro    80 Mil. Lasers and beam transport

60 Mil. γ beam
60 Mil. Construction
24 Mil. Experiments24 Mil. Experiments
23 Mil. Personnel

Courtesy Victor ZamfirNTA Meeting, Roma, 22/03/2011



ELI RO Nuclear Physics

“Extreme Light”

ELI – RO Nuclear Physics

Extreme Light  
• two 10 PW APOLLON-type lasers, 

h h h 200 20 30 foutput energy higher than 200 J, 20-30 fs,  
intensity higher than 1023W/cm2

• the most brilliant γ beam <19 5 MeV BW:10-3
PLASMONX-2 or Super-PLASMONX ?

the most  brilliant γ beam, <19.5 MeV, BW:10
produced by Compton scattering on a 600 MeV   

l b (LINAC X b d)electron  beam (LINAC-X band)
Courtesy Victor ZamfirNTA Meeting, Roma, 22/03/2011
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Now the Two Pillars of LI2FE are
successfully working, independently

We must make them work together!

LI2FE collaboration was set primarily
to stimulate and coordinate this taskto stimulate and coordinate this task 

NTA Meeting, Roma, 22/03/2011



SPARC (Sorgente Pulsata e Amplificata di Radiazione Coerente) and 
PLASMONX (PLasma Acceleration @ Sparc & MONochromatic X-rays) 

Unique worldwide at these level of  combined beam performance

High Brightness 
Electron Beams
( f b h l h)
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FLAME will mark soon a record in light intensity 

FLAME @ INFN-LNF

The Laser Pulse Intensity Chartλ2 μm[ ] The Laser Pulse Intensity Charta0
2 = 3.7

λ μm[ ]
w0

2 μm[ ]
P TW[ ]

pel ≈ a0m0c  (relativistic)  mom. of  plasma  electrons
NTA Meeting, Roma, 22/03/2011



12.4 1.24 0.124 λ (nm)

Brilliance of X-ray radiation sources
Beam param. invariant under linear optics

SASE-FELs will allow an
unprecedented upgrade in

FLAME
p p

unprecedented upgrade in
Source Brilliance SPARX

TTF

Covering from the VUV to 
the 1 Å X-ray spectral range:

new Research Frontiersnew Research Frontiers
Thomson Source @ LNF

Compact Thomson Sourcesp
extend SR to hard X-ray range

allowing
Advanced Radiological

NTA Meeting, Roma, 22/03/2011

Advanced Radiological
Imaging inside Hospitals
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Velocity 
BunchingDiagnostic 

and

150 MeV 
S‐band 
linacUndulators

and 
Matchingλu = 2.8 cm

Kmax = 2.2

S‐band 
GunLong 

S l id

λr = 500 nm
15 m

Solenoids

Seeding Beam energy 155–200 MeV
B h h 1 C

THz 
Source

Bunch charge 1 nC
Rep. rate 10 Hz
Peak current 100 A
εn 2 mm‐mradSource n
εn(slice) 1 mm‐mrad
σγ 0.2%
Bunch length (FWHM) 10 ps

TERASPARC: 
Terahertz Radiation through the

Free-Electron LaserNTA Meeting, Roma, 22/03/2011



Acquisition of beam transport lines (magnets and 
l t d h d i di ti t )related hardware, mirrors, diagnostics, etc)

is ongoing

We expect to install all hardware inside SPARC 
bunker by july 2011

Starting of Thomson Source 
commissioning in september 2011commissioning in september 2011

NTA Meeting, Roma, 22/03/2011



FLAME @ INFN-LNF

With i t it il bl f FLAME ( ith d ti ti ) ld hWith max intensity available from FLAME (with adaptive optics) we could reach 
proton energy in excess of 100 MeV.  As of now we are limited to 5x1019 W/cm2

and we can foresee a maximum proton energy of 10 MeV 
NTA Meeting, Roma, 22/03/2011
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LI2FE C ll b ti B dLI2FE: Collaboration Board

Dimitri Batani - Università Milano Bicocca
Maurizio Benfatto  - Lab. Naz. Frascati INFN
Massimo Carpinelli  - Univ. di Sassari
Giuseppe Dattoli  - ENEA Frascati
Giampiero Dipirro  - Lab. Naz. Frascati INFN
Massimo Ferrario  - Lab. Naz. Frascati INFN
Santo Gammino  - Lab. Naz. del Sud INFN
L Gi i ENEA F tiLuca Giannessi  - ENEA Frascati
Danilo Giulietti  - Università di Pisa
Leonida Gizzi  - ILIL-IPCF, CNR, Pisa
Stefano Lupi - Univ Roma La SapienzaStefano Lupi  - Univ. Roma La Sapienza
Carlo Mariani  - Univ. Roma La Sapienza
Luigi Palumbo  - Univ. Roma La Sapienza
Valerio Rossi Albertini  - ISM, CNR, Roma

NTA Meeting, Roma, 22/03/2011

, ,
Luca Serafini,  chair - INFN Sez. di MilanoMore Details in:

http://www.lnf.infn.it/acceleratori/life/


