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Ø Standard Projects: 2-3 years with medium-low budget (∿ 50k€/y).

Ø Development of new ideas.

Ø R&D activities supporting larger scale projects.

Ø Road from fundamental research to interdisciplinary activities of societal interest.

Ø Grants for Young Researchers: 2 years, for young researchers (PhD ≤ 6y). 

Ø Competitive selection of 6 new Grants every year.

Ø Funds for project (max 75 k€/y) and Grant.

Ø Development of new ideas and leadership skills.

Ø Call: High budget and large networks ( Max 1M€ max/3y).

Ø High level competitive selection. 

Ø Funding of Grants supporting the activity.

Ø Pushing strategic topics.

Ø Preparation to larger european and international projects.

4

Type of Projects in CSN5
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2017 2018 2019 2020 2021 2022 2023

Standard 
Experiments 57 59 60 62 83 73 63

CALLs 7 6 6 6 9 12 9

GRANTs 12 12 12 13 19 12 12

TOT 76 77 78 81 111 97 84

People 1118 1184 1162 1166 1367 NP NP

FTE 567 597 564 550 606 600 602

Numero di Sigle

CSN1-3 CSN5
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Budget 2021 2022 2023

Accelerators
21% 22% 22%

Detectors 48% 52% 44%

Interdisciplinary 31% 26% 34%



notes for discussion: Accelerators Landscape

Green Field

New Concepts

New Technologies

100k€/year
5-7 people

Wide Range R&D

Proof of 
Principle

Prototype

Scaled
Demonstrator

350-500k€/year
10-15 people

Test Facility Project

1:1 Concept 
consolidation   
➜Scaled 
Facility – IRC*

User Interaction

R&D (fraction
of budget

2-10M€/year
20-30 people

User Facility Project

TDR-Machine 
Construction –
Commissioning-
IRC*

Left R&D for 
nominal and 
higher
performances

>100M€/project

100 people

User Facility Run

Beam Delivery 
to Users

R&D for 
upgrade

100 people
CSN5

…

Observations:

ü Lost connection with 

CSN5 during the User 

Facility project….

ü People resources 

continuity…. 

ü The Green Field should 

be always alive to be 

ready for the new 

machines….

ü …

*IRC= International Review Committee for TDR-Construction-Commissioning
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+  Other Research fields 
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2021 2022 2023

FTE (Tot) 100.1(su 696.4) 88.76(su 670.23) 116.2. (su 622.9)

FTE (%) 14 % 13.2 % 18.6 %

Budget (Tot) 867 k€ 865 k€ 1543 k€

Budget (%) 19 % 18 % 32 %

Experiments 1. ACTIS
2. ARYA
3. ASIDI (PR)
4. ASTRACT 2021-2023
5. BISCOTTO
6. ION2NEUTRAL
7. IONS 2021-2023
8. LEMMAACC
9. LPA2
10. MOPEA
11. NUCLEAAR (PR)
12. SALVIA 2021-2022
13. SHERPA
14. SINGULARITY
15. SL_COMB2FEL
16. SL_EXIN
17. STORM 2021-2022
18. TEFEN
19. TERA
20. TRAMM
21. TUAREG

1. ACTIS (PR)
2. ARYA
3. ASTRACT
4. ETHIOPIA 2022-2024
5. GALORE 2022-2023
6. HSMDIS 2022-2024
7. IMPACT 2022-2023
8. ION2NEUTRAL
9. IONS
10. LPA2
11. MOPEA (PR)
12. SALVIA
13. SAMARA 2022-2024
14. SHERPA (PR)
15. SIG (Call) 2022-2024
16. SINGULARITY
17. SL_COMB2FEL
18. SL_EXIN
19. STORM
20. TRAMM
21. TUAREG
22. FRIDA (CALL-INT) 2022-2024

1. Alpha_DTL_BETA 2023-2025
2. ARYA 2020-2023
3. ETHIOPIA 2022-2024
4. FUSION 2023-2025
5. GALORE 2022-2024
6. H2BTF (Call) 2023-2025
7. HISOL 2023-2024
8. HSMDIS 2022-2024
9. IMPACT 2022-2023
10. ION2NEUTRAL 2020-2023
11. IONS 2021-2023
12. MICRON 2022-2024
13. PBT 2022-2024
14. SAMARA 2022-2024
15. SIG (Call) 2022-2024
16. SINGULARITY 2020-2022
17. SL_COMB2FEL 2019-2023
18. TUAREG 2020-2022
19. FRIDA (CALL-INT) 2022-2024

Sigle 2021-2023
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Situazione 2024

2024
FTE (Tot) 95.7 (su 587.17)
FTE (%) 16.3 % (↓ 2.3 )
Budget (Tot) 1075.5 k€ (over 4521 k€)
Budget (%) 23.8 % (↓ 8.2 )
Experiments 1. Alpha_DTL_BETA 2023-2025

2. ASTRACT 2021-2024
3. CROWN 2024-2026
4. ETHIOPIA 2022-2024
5. FUSION 2023-2025
6. H2BTF (Call) 2023-2025
7. HISOL 2023-2024
8. HSMDIS 2022-2024
9. IONS 2021-2024
10. MICRON 2022-2024
11. PLASMA4BEAM2 2024-2026
12. PBT 2022-2024
13. SAMARA 2022-2024
14. SL_BETATEST 2024-2026
15. SIG (Call) 2022-2024

8
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Ø Innovation and improvement for «traditional» acceleration technologies.
Ø High gradient/current accelerators.

Ø Targets and materials for RF technologies.

Ø Innovative acceleration technologies and methods.
Ø Laser based methods.

Ø Miniaturization.

Ø Plasma acceleration.

Ø Applications of acceleration technologies.
Ø Accelerators for innovative medical treatments. 

Ø Accelerator technologies for energy (fusion).

Alberto Quaranta

Tematiche Principali

III Giornata Acceleratori – Frascati – 4 Aprile 2024



10

ALPHA_DTL
PI: Francesco Grespan

Alberto Quaranta

Linac general scheme

F.Grespan08/02/2023

The key idea of the alpha-DTL is to use a high duty cycle linac (ECRIS, RFQ, DTL), able to accelerate an average current of 
0.5 mA alpha beam from few to 40 MeV, to cover the cross sections of many interesting reactions for radionuclides. The 
energy at the exit of the DTL will be regulated by a particular use of the stabilization system (Post couplers) of the DTL 
cavity. An average of 0.5 mA of fully stripped He can be delivered to the target.

The starting points:

• ECRIS studies AISHA source of LNS. 

• RFQ TRASCO RFQ

• DTL ESS. 

• RF system two klystrons-single modulator architecture is the same of ESS normal conducting section. To be used at 
½ peak power and twice duty cycle.

Ø High duty cicle LINAC.

Ø Alpha particles 0.5 mA at variable energy up to 40 MeV.

Ø Only 2 stages: RFQ – DTL.

Ø (Total cost 15M€ + infrastructures).

III Giornata Acceleratori – Frascati – 4 Aprile 2024
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ALPHA_DTL
PI: Francesco Grespan

Alberto Quaranta

AISHA ECRIS

F.Grespan08/02/2023

AISHA is a hybrid ECRIS: the radial confining 
field is obtained by means of a permanent 
magnet hexapole, while the axial field is 
obtained with a Helium-free 
superconducting system.

AISHa has been already commissioned at 18 
GHz operating frequency and a second 
klystron amplifier operating in the 21 GHz 
band-1.5 kW, will be coupled to the source 
to carry out a two frequency heating
mechanism, i.e. 21 + 18 GHz.
The plasma chamber, able to hold a 
maximum power rate of 2 kW, the three 
electrodes extraction
system and the waveguide DC break has 
been designed to permit reliable operation 
up to 50 kV.

Ref. 
G. Castro, L. Celona et al.” The AISHa ion source at INFN-LNS”, 2021

DTL energy regulation

Alpha-DTL is equipped with a set of post 
couplers terminated by stubs, to stabilize and 
flatten the accelerating field E0. 

Modest perturbations to the symmetry of the 
Post-Coupler/Drift-Tube geometry can introduce 
few per cent cell-to-cell changes in the fields 
across the post coupler. 
Several such perturbations on adjacent post 
couplers can introduce a sizable reduction in 
the fields over the region of a few cells. 

Such steps in the fields can be used to drop the 
beam out of synchronism with the accelerating 
fields and provide a variable-energy capability 
for the single-tank, post-coupled DTL. 

The max output energy will correspond to fully 
flat field over all the DTL gaps. The creation of 
the field step in different points of the DTL will 
provide different output energies.

F.Grespan08/02/2023

DTL cavity inner view and 3d simulation model. Post couplers with stubs are visible

Field steps experimentally obtained by post coupler rotation in ESS-DTL3

Roughly k(n)*E0(n)=k(n+1)*E0(n+1) 

Ø Key: vacuum modulating post-couplers (simulations and design of motors and 
controllers).

Ø He2+ source from AISHA.

Ø RF sources adapting kylstrons from ESS (re-optimization).

Risk 1: the present IS cannot reach 5 mA peak 
current with acceptable* emittance.

Mitigations: 
1. Design of a space charge-optimized 

extraction system to improve beam 
quality. This will be cover by this 
project. 

2. Run at lower current but higher duty 
cycle. This 2nd mitigation will have 
high cost in terms of prototyping a 
new klystron/modulator as well as 
partially redesign of the DTL cooling 
system. This cost will not be part of 
this project.

F.Grespan08/02/2023

Very High HIGH HIGH VERY HIGH VERY HIGH VERY HIGH
(16) (16) (32) (64) (128) (256)

High MEDIUM HIGH HIGH VERY HIGH VERY HIGH
(8) (8) (16) (32) (64) (128)

Medium MEDIUM MEDIUM HIGH HIGH VERY HIGH
(4) (4) (8) (16) (32) (64)

Low LOW MEDIUM MEDIUM HIGH HIGH
(2) (2) (4) (8) (16) (32)

Negligible LOW LOW MEDIUM MEDIUM HIGH
(1) (1) (2) (4) (8) (16)

Not Credible Unlikely Not Likely Likely Highly Likely
(1) (2) (4) (8) (16)

IM
P
AC
T

LIKELIHOOD

* Acceptable ≈ RFQ transmission > 90% with Esurf < 1.8 Kilp, and RF power < 1MW 

III Giornata Acceleratori – Frascati – 4 Aprile 2024
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ALPHA_DTL
PI: Francesco Grespan

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprlie 2024

WP1 Post Coupler R&D & budget

People: Marco Nenni (INFN-To), Luigi Ferrari 
(INFN-LNL), Paolo Mereu (INFN-TO), 
Edoardo Nicoletti (INFN-TO), Andrea Pisent
(INFN-LNL)
Program
• Design and develop the motor system 

and the remote control to rotate the 
post couplers in vacuum and in high RF 
power conditions. In particular Post 
coupler shall be water cooled.

• Production of the motorized post 
coupler.

• Test the post coupler movement in a 
vacuum chamber.

Budget
The cost includes the material, bellows, 
motor and actuator, the production and 
test. It is based on the budget of similar 
equipment for the ESS-DTL project 
(movable tuners).

F.Grespan08/02/2023

WP1 Movable Post coupler prototyping

MS# or 
DLV# Description Months 

from T0

MS2.1.a Mech. Design of motorized post coupler 6

MS2.1.b Production of 1 motorized post coupler 
and vacuum chamber 18

MS2.1.c Test in vacuum of 1 motorized post 
coupler 24

DLV2.1 Report of test in vacuum of a motorized 
PC 24

WP1 Movable Post coupler 
prototyping 2022 2023 Tot

kEuro kEuro kEuro

consumables Motorized post coupler 
mech.design 5 0 5

equipment Motorized post coupler 
production 25 10 35

consumables Test motorized PC in 
vacuum chamber 0 10 10

Tot 30 20 50

WP2 RF system R&D and Budget

People: Antonio Palmieri (INFN-LNL),
Francesco Grespan (INFN-LNL), Carlo Baltador
(INFN-LNL)
Program
The activities of this task want to demonstrate 
the applicability of the ESS high power RF 
System to the alpha-LINAC requirements in 
terms of Output power, repetition rate, pulse 
length, electrical efficiency. This task will 
involve for 2 years 2 RF technologist.
Budget
For the travels and the meetings with ESS 
staff, it will be harmonized in the activities to 
be done in Lund for ESS-DTL installation and 
commissioning.
The technical design of the modulator will be 
outsourced, since there is not internal 
expertise in the group.

F.Grespan08/02/2023

WP2 RF system development
MS# or 
DLV# Description Months 

from T0

MS2.2.a Set up development 
program with ESS-RF group 6

MS2.2.b

Technical specifications of a 
modulator and RF system 
compliant with alpha-Linac
requirements

15

DLV2.2
Preliminary Design of 
Modulator and RF system 
for apha-DTL

24

WP2 RF system 
developemnt 2022 2023 Tot

kEuro kEuro kEuro

services Modulator 
technical design 0 10 10

Tot 0 10 10

WP 3 ION SOURCE

People: Alessio Galatà (INFN-LNL), Luca Bellan (INFN-LNL), 
Ornella Leonardi (INFN-LNS)
Program.
• the experimental verification of the possibility to produce 

a stable He2+ beam with the required intensity and 
quality on one hand, possibly applying some “tricks” to 
improve the performances. 

• the study and design of a space charge-optimized 
extraction system to improve beam quality.

The experimental campaign will be carried out at the AISHA 
test bench. All the tests will involve the verification of the 
beam emittance and the long-term stability of the extracted 
beam.
Budget.
WP3 budget includes travels for 20 k€, since most of the 
activity within WP3 will consists in experiments at LNS with 
the aim at verifying the possibility to produce the required 
intensity stably and with good beam quality.
WP3 also will spend 10 k€ in consumables. 
The AISHA plasma chamber is presently made of stainless 
steel. To take advantage of the positive effect on the ion 
source performances coming from the use of aluminium, 
dedicated Al liners will be designed and built. other possible 
materials will be investigated

F.Grespan08/02/2023

Ion Source
Description Time from T0

He2+ production by applying the frequency 
tuning 6

He2+ production with the optimized 
frequency at different extraction voltages 12

Simulation of plasma dynamics in AISHA 12

He2+ production with an Al liner at the 
optimized frequency and extraction voltage 18

Simulation of beam extraction in 
experimental conditions 18

Report on AISHA characterization in single 
frequency heating 24

WP3 Ion Source 2022 2023 Tot

kEuro kEuro kEuro

travels Experiment at 
AISHA LNS 10 10 20

consumable Experiment at 
AISHALNS 5 5 10

Tot 15 15 30
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HB2TF (Call) 
High Brightness Beam Test Facility

PI: Dario Giove

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø Injector for high power and high brightness CW ERL electron beams (mAs for FEL).

Ø Photocathode gun.

Ø Pulsed laser excitation.
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Electron Source First acceleration stage Beam manipulation stage

HB2TF in a nutshell
The HB2TF proposal aims to provide a high power and high brightness CW beam. The beam will provide 
different bunch charges at different repetition rate and energies. 
This impressive flexibility is part of the originality of the facility and will allow the usage of the beam for 
some advanced experiments.
To achieve these parameters, we have done an extensive simulation activity to select optimal components 
and their characteristics to get the design goals. 
Under these assumptions, the facility is composed of different elements that can be grouped into the 
following sections: 

• An electron source.
• A first acceleration stage (DC).
• A beam manipulation and transport stage.

Photocathode DC Gun Bunchers and solenoids
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HB2TF (Call) 
PI: Dario Giove
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A »Good Gun»
A «good gun» may be defined according to 3 different parameters:

• Ultrahigh vacuum
• No field-emission
• Maintenance-free

1) Extreme-high vacuum conditions required for 
obtaining long-photocathode lifetime
• Static and Dynamic vacuum
• Ion-bombardment limits operation

2) High photocathode gradient for injector transmission 
and for generating bright electron beams in electron 
microscopy,  ultra-fast electron diffraction and free 
electron lasers
• Very low field emission from cathode electrode

3) Maintenance Free
• Vent and Bake vs. Load locked

4) High CW beam current : tens of milli-Amperes beams 
for electron coolers, energy recovery linacs and free 
electron lasers

Insulator

NEG array

Anode

36 cm

Triple 
point 
junction 
shield

Laser 
beam 

in

Laser 
beam 
out

Photocathode
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Laser scheme & results

2nd and 4th armonics generation scheme

Temporal pulse shaping stacking (3 cristalls alpha-BBO)
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Photocathodes
• Photocathodes are used as a source of electrons in high brightness beam photoinjectors
• Illuminated by a laser beam, photocathodes emit electrons at proper phases

in a high electric field region, necessary to accelerate the electron bunch
to high energy to compensate for space charge and optimize beam emittances

• To generate the required electric field, the most common solutions are DC and RF guns

INFN Mo 
plug

Cs2Te 
Photocathodes

• Photocathode requirements:
• High Quantum Efficiency (QE) (order of %) with good spatial uniformity (> 90%)
• Low dark current
• Long operative lifetime (as long as possible, depending on the operation requirements)
• Stable operation
• Fast response time
• Low thermal emittance (higher brightness)

45 % = ) * +78 ,-
.9:;<= /

·100
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DC Gun

NEG pumps

BAD

BETTER
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Courtesy of  
C. Hernandez Garcia 
J-Lab
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Buncher cavities and RF power requirements
The buncher cavity geometries have been designed using Superfish and CST simulations, using as a 
reference the KEK cERL buncher cavity and scaling to the requested frequency

HB2TF - High Brightness Beams Test Facility  
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photoemission process. The repetition rate of the laser pulses is controlled by a Pockels cell from kHz 
up to the repetition rate of the oscillator. 
Subsequently, the 4th harmonic pulses undergo an intensity profile shaping, both in temporal and 
spatial domains [WP2-8]. 
Most of the above mentioned components are already installed in the laser laboratory. 
To accomplish the goal of HB2TF, few new parts will be necessary: the preamplifier with its chirp 
compensation system and, the optimized systems for the spatial and temporal shaping. 
	
1.2.4 The	RadioFrequency	System	
The	 electron	 bunches	 generated	 by	 the	 DC	 Gun	 have	 long	 longitudinal	 profile	 so	 to	 avoid	
emittance	dilution.	But,	in	order	to	minimize	nonlinear	energy	spreading	due	to	RF	waveform	
in	the	foreseen	booster,	bunches	need	to	be	compressed	to	shorter	length	after	the	gun.	As	the	
beam	 is	 still	non-relativistic	 at	 this	point,	 the	 simplest	method	of	bunch	compression	 is	 the	
velocity	bunching.	To	this	end,	we	choose	the	sub-harmonic	bunching	solution,	employing	two	
β	<	1,	650	MHz	spherical	re-entrant	shape	copper	cavities.	The	beam	energy	before	entering	
the	first	and	second	cavity	are	assumed	to	be	300	keV	and	638	keV,	respectively.	The	specific	
frequency	of	the	buncher	has	been	chosen	as	a	subharmonic	of	a	foreseen	1.3	GHz	SC	booster.	
This	makes	 the	HB2TF	 buncher	 quite	 unique,	 along	with	 the	 requirement	 to	 accelerate	 the	
beam.		
In	this	framework,	a	collaboration	is	underway	with	KEK	in	the	engineering	design	of	the	cavity.	
The	 buncher	 cavity	 geometries	 have	 been	 designed	 using	 Superfish	 (see	 Fig.	 5)	 and	 CST	
simulations,	 using	 as	 a	 reference	 the	 KEK	 cERL	 buncher	 cavity	 [WP3-2]	 and	 scaling	 to	 the	
requested	frequency.	Table	1	summarizes	the	main	parameters	for	the	two	buncher	cavities.		

	

	
Figure	5:	Buncher	cavity	geometry	and	electric	field	distribution.	

The	beam	loading	of	the	buncher	cavities	is	negligible,	as	the	RF	power	is	almost	all	dissipated	
in	the	cavity	walls.	The	power	budget	to	feed	the	buncher	is	reported	in	Table	5.		
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Table	5:	Buncher	cavities	parameters.	

 
	
Concerning	 the	 choice	 of	 RF	 power	 amplifiers,	 we	 are	 looking	 to	 the	market	 of	 solid-state	
amplifiers	(SSA).	A	collaboration	is	the	early	stage	with	the	Raja	Ramanna	Centre	for	Advanced	
Technology		at	Indore	(India)	who	recently	designed	and	built	a	High	Power	650	MHz	SSA.	At	
the	same	time	we	are	discussing	the	possibility	of	an	Italian	development	in	collaboration	with	
the	Company	Syes,	located	close	to	Milan.	
A	scheme	of	the	RF	power	system	for	the	buncher	cavity	is	shown	in	figure	6		
	
Table	6:		Power	requirements	for	the	two	buncher	cavities	

 
	
	

	
Figure	6	

The	Superconducting	section	of	the	Injector	complex	has	been	so	far	conceived	as	a	cryomodule	
that	hosts	three	CBETA	like	1.3	GHz	2	cell	SC	cavities	[WP4-4],	to	boost	the	beam	energy	up	to	
a	maximum	of	5	MeV.		
The	booster	cavity	main	parameters	are	summarized	in	Table	7.	
	

	 Buncher	1	 Buncher	2	
Resonant	frequency	(!	mode)	[MHz]	 650	
"	[%/']	 0.74	 0.906	
Accelerating	voltage	[MV]	 0.45	 0.424	
Beam	phase	[	°]	 -30	 -17	
Input	beam	energy	[MeV]	 0.3	 0.638	
Electron	field	amplitude	[MV/m]	 3.4	
Cell	per	cavity	 1	
Active	cavity	length	[m]	 0.171	 0.209	
Cavity	quality	factor	./	 3.2 ⋅ 103	 3.67 ⋅ 103	
Normal	external	quality	factor	.567	 3.02 ⋅ 103	 3.24 ⋅ 103	
R/Q	[Ω]	 195.7	 223	
Cavity	geometry	factor	G	[Ω]	 211	 244.4	
:;5<=/:<>> 	 3.07	 3.88	
?;5<=/:<>> 	[@A/(CD/@)]	 0.96	 0.96	
?;5<=/:;5<= 	[@A/(CD/@)]	 2.94	 3.73	

 

	 Buncher	1	 Buncher	2	
Normal	incident	power	[kW]	 36.4	 23.6	
15%	Margin	[kW]	 41.9	 27.1	
Power	to	beam	[kW]	 2.0	 2.2	
Efficiency	(Solid	State	Amp.)	[%]	 40	
Plug	power	@	nominal	!"## 	[kW]	 104.5	 67.7	

 
3.4 Injector Superconducting Booster (ISB) 77

Figure 3.2: Scheme of the RF power chain for the buncher cavities.

3.4 Injector Superconducting Booster (ISB)
The Superconducting section of the Injector complex is a cryomodule (see Chapter 9 for details)
that hosts three CBETA like 1.3 GHz 2 cell SC cavities [6] as shown in Figure 3.3, to boost the
beam energy before entering the ERL section up to a maximum of 5 MeV.

Figure 3.3: IBS cryomodule schematic view. Each cavity is powered by two couplers to minimize
kick to beam. HOM absorbers are foreseen between cavities.

The Injector cavity main parameters are summarized in Table 3.5.
The loaded quality Factor QL is determined after the following equation:

QL =
Eacc

Ibeam
R
Q
, (3.1)

with Ibeam = 5 mA. To achieve a maximum Eacc = 7.5 MV/m we need to feed the cavity with about
8.2 kW RF forward power. As in CBETA, injector cavity is equipped with two identical antenna
type couplers symmetrically attached to the beam pipe of the cavity. This is a remedy to reduce
the transverse kick to the beam [7]. Cavity geometry showing electric field lines and details of the
coupling antennas of CBETA injector cavity are shown in Figure 3.4. The power coupler is the
modified TTF III device [8].

The frequency tuner for the 2-cell injector cavities has been adopted from the INFN LASA
blade tuner design. Short piezo-electric actuators have been integrated in the frequency tuner
mechanism to allow for fast microphonics compensation [9].

The simplified injector power scheme is shown in Figure 3.5, were like in the ERL Linac a 10
kW commercial solid state amplifier solution has been chosen to power each cavity separately.

The BriXSinO Injector can also be used as a standalone accelerator to supply a 10 MeV beam
for fixed target experiments such as cell irradiation experiments or Flash Therapy. Beyond the
actual impact on heat-loads and related cryogenic budget, the accelerating gradient would be raised
to 15 MV/m for these applications while keeping the beam power still below 25 kW.

HB2TF - High Brightness Beams Test Facility  
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Table	5:	Buncher	cavities	parameters.	

 
	
Concerning	 the	 choice	 of	 RF	 power	 amplifiers,	 we	 are	 looking	 to	 the	market	 of	 solid-state	
amplifiers	(SSA).	A	collaboration	is	the	early	stage	with	the	Raja	Ramanna	Centre	for	Advanced	
Technology		at	Indore	(India)	who	recently	designed	and	built	a	High	Power	650	MHz	SSA.	At	
the	same	time	we	are	discussing	the	possibility	of	an	Italian	development	in	collaboration	with	
the	Company	Syes,	located	close	to	Milan.	
A	scheme	of	the	RF	power	system	for	the	buncher	cavity	is	shown	in	figure	6		
	
Table	6:		Power	requirements	for	the	two	buncher	cavities	

 
	
	

	
Figure	6	

The	Superconducting	section	of	the	Injector	complex	has	been	so	far	conceived	as	a	cryomodule	
that	hosts	three	CBETA	like	1.3	GHz	2	cell	SC	cavities	[WP4-4],	to	boost	the	beam	energy	up	to	
a	maximum	of	5	MeV.		
The	booster	cavity	main	parameters	are	summarized	in	Table	7.	
	

	 Buncher	1	 Buncher	2	
Resonant	frequency	(!	mode)	[MHz]	 650	
"	[%/']	 0.74	 0.906	
Accelerating	voltage	[MV]	 0.45	 0.424	
Beam	phase	[	°]	 -30	 -17	
Input	beam	energy	[MeV]	 0.3	 0.638	
Electron	field	amplitude	[MV/m]	 3.4	
Cell	per	cavity	 1	
Active	cavity	length	[m]	 0.171	 0.209	
Cavity	quality	factor	./	 3.2 ⋅ 103	 3.67 ⋅ 103	
Normal	external	quality	factor	.567	 3.02 ⋅ 103	 3.24 ⋅ 103	
R/Q	[Ω]	 195.7	 223	
Cavity	geometry	factor	G	[Ω]	 211	 244.4	
:;5<=/:<>> 	 3.07	 3.88	
?;5<=/:<>> 	[@A/(CD/@)]	 0.96	 0.96	
?;5<=/:;5<= 	[@A/(CD/@)]	 2.94	 3.73	

 

	 Buncher	1	 Buncher	2	
Normal	incident	power	[kW]	 36.4	 23.6	
15%	Margin	[kW]	 41.9	 27.1	
Power	to	beam	[kW]	 2.0	 2.2	
Efficiency	(Solid	State	Amp.)	[%]	 40	
Plug	power	@	nominal	!"## 	[kW]	 104.5	 67.7	

 
3.4 Injector Superconducting Booster (ISB) 77

Figure 3.2: Scheme of the RF power chain for the buncher cavities.

3.4 Injector Superconducting Booster (ISB)
The Superconducting section of the Injector complex is a cryomodule (see Chapter 9 for details)
that hosts three CBETA like 1.3 GHz 2 cell SC cavities [6] as shown in Figure 3.3, to boost the
beam energy before entering the ERL section up to a maximum of 5 MeV.

Figure 3.3: IBS cryomodule schematic view. Each cavity is powered by two couplers to minimize
kick to beam. HOM absorbers are foreseen between cavities.

The Injector cavity main parameters are summarized in Table 3.5.
The loaded quality Factor QL is determined after the following equation:

QL =
Eacc

Ibeam
R
Q
, (3.1)

with Ibeam = 5 mA. To achieve a maximum Eacc = 7.5 MV/m we need to feed the cavity with about
8.2 kW RF forward power. As in CBETA, injector cavity is equipped with two identical antenna
type couplers symmetrically attached to the beam pipe of the cavity. This is a remedy to reduce
the transverse kick to the beam [7]. Cavity geometry showing electric field lines and details of the
coupling antennas of CBETA injector cavity are shown in Figure 3.4. The power coupler is the
modified TTF III device [8].

The frequency tuner for the 2-cell injector cavities has been adopted from the INFN LASA
blade tuner design. Short piezo-electric actuators have been integrated in the frequency tuner
mechanism to allow for fast microphonics compensation [9].

The simplified injector power scheme is shown in Figure 3.5, were like in the ERL Linac a 10
kW commercial solid state amplifier solution has been chosen to power each cavity separately.

The BriXSinO Injector can also be used as a standalone accelerator to supply a 10 MeV beam
for fixed target experiments such as cell irradiation experiments or Flash Therapy. Beyond the
actual impact on heat-loads and related cryogenic budget, the accelerating gradient would be raised
to 15 MV/m for these applications while keeping the beam power still below 25 kW.

Concerning the choice of RF power amplifiers, we are looking
to the market of solid-state amplifiers (SSA). A collaboration is
the early stage with the Raja Ramanna Centre for Advanced 
Technology at Indore (India) who recently designed and built a 
High Power 650 MHz SSA. At the same time we are discussing
the possibility of an Italian development in collaboration with 
the Company Syes, located close to Milan. 

Ø Laser implementation (present and partially funded by CSN5).

Ø Photocathode expertise at LASA (long life and vacuum stability).

Ø RF design (electron bunch shaping).



15

C
SN

5 
M

ee
tin

g 
 -

13
 S

ep
te

m
be

r 2
02

2

Risk Assessment Description of risk Subsystems 
involved and time 
schedule 

Foreseen risk mitigation measures 

Organization: the 
coordination activities 
of each subsystem 
working group should 
be guaranteed 

All, always A co-leadership has been foreseen in each 
working group 

Organization: the 
coordination activity 
of PI should be 
guaranteed 

All, always A steering board (composed of the 
subsystems working group leaders) has been 
foreseen to coordinate all the activities and 
to take general decisions. In case the PI is not 
in condition to operate the Steering board 
will drive the project for the time necessary 
with the same prerogative of the PI 

Technical: DC Gun 
performances  

DC Gun Subsystem The design and the technological challenges 
related to the DC Gun are one of the major 
areas of risk in the project. We faced these 
aspects starting the analysis as soon as we 
could and signing a joint development 
program with the people of the JLAB 
laboratory. 

Technical: 
photocathode 
performances at very 
high repetition rates 

Photocathode 
Subsystem 

Photocathodes constitute one of the more 
relevant area of expertise in our group. 
People working on this subsystem are well 
recognized in the worldwide scenario as 
pioneers and still act as a reference in 
providing these components for a lot of 
laboratories. 

Technical: laser 
performance 

Laser Subsystem The laser subsystem is in advance phase of 
realization as a result of other activities. In 
any case a considerable support may be 
obtained from experts at the University of 
Paris Saclay. 

Technical: Injector 
buncher and booster  

The RF system The people involved in these subsystems 
have more than 20 years’ experience in 
designing, constructing, and testing cavities 
for several worldwide laboratories. Buncher 
cavities and RF power supplies will be 
developed starting from a well known 
situation and taking experience from the 
internal expertise and collaboration with KEK 
(Japan), Raja Ramanna Centre for Advanced 
Technology (India) laboratories and at least 
by a private company in Italy. 

 

1. We will define a detailed risk assessment of all the tasks
and contingency plans within the project and from this an 
overall assessment of the critical points of risk. 

2.   An initial meeting will give a precise description of risk
assessment factors and it will also quantify decision criteria for 
the technical progress. Subsequent project meetings (Steering
Board monthly scheduled meetings) will consider particular
risk elements forthcoming and finalize the analysis and 
workarounds to consider the full impact of the contingency
plans on the project. 

3.   The key information used to conduct risk management 
during the execution of the project will be the monitoring of 
milestones and deliverables. 
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Financial Plan

Funding Request

2023 Euro 333.100
2024 Euro 412.000
2025 Euro 254.600

Total Euro 999.700

The financial request has been conceived taking into
consideration various aspects:

•the upper boundary in the funding available for the proposal
•a strong reuse of components available at LASA, even though
most of these are dated (they are reported in the plan at cost 0 
Euros)
•the possibility to proceed with the consolidation of a solid
base, even reduced with respect to the optimal one, which can 
evolve according to additional funding
•the possibility of accessing additional funding during the CALL 
to complete the structure (for example, the funding request
shows only one buncher and the absence of a circulator to 
protect the power amplifier)

Costs

Consumables Personnel
Photocathode DC Gun
Beam Line elements Diagnostics
Shielding Bunchers
RF elements RF Power
Travels Laser
Lab. Elements

Request for laboratory support infrastructures = 0 Euro

C
SN

5 
M

ee
tin

g 
 -

13
 S

ep
te

m
be

r 2
02

2
Financial Plan

Funding Request

2023 Euro 333.100
2024 Euro 412.000
2025 Euro 254.600

Total Euro 999.700

The financial request has been conceived taking into
consideration various aspects:

•the upper boundary in the funding available for the proposal
•a strong reuse of components available at LASA, even though
most of these are dated (they are reported in the plan at cost 0 
Euros)
•the possibility to proceed with the consolidation of a solid
base, even reduced with respect to the optimal one, which can 
evolve according to additional funding
•the possibility of accessing additional funding during the CALL 
to complete the structure (for example, the funding request
shows only one buncher and the absence of a circulator to 
protect the power amplifier)

Costs

Consumables Personnel
Photocathode DC Gun
Beam Line elements Diagnostics
Shielding Bunchers
RF elements RF Power
Travels Laser
Lab. Elements

Request for laboratory support infrastructures = 0 Euro

HB2TF (Call) 
PI: Dario Giove

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024
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MICRON
MIniaturised aCceleRatOrs Network

PI: Giuseppe Torrisi

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø On chip Dielectric based Linear Accelerators (DLA) for FEL, medical applications, 
electron microscopy.

Ø High accelerating gradients  (01-2 GV/m) enabling miniaturized accelerators.

Ø Design of both metallic and dielectric structures.

Chlouba, T., et al. "Coherent 
nanophotonic electron 
accelerator." Nature 622.7983 
(2023): 476-480.

1 μm
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MAIN GOAL of the PROPOSAL: Miniaturization of Accelerating Structures

High accelerating gradients enable compact/miniaturized particle accelerators

2) Dielectric Laser Accelerator (DLA)
structures operating at optical
wavelengths (~ 1- 5 µm)

TARGET OF THE PROSAL
schematic overview of the accelerating gradient for different

types of accelerators  

las
er-p

las
ma in

terac
tio

n

1) Metallic Structure from Ka to W-band
(35-200 GHz, mm-wavelength)

Accelerating Gradient: ~ 100 MV/m - 2 GV/m

on-ch
ip optica

l-

wavelength

DLAmetallic 

mm-wave LINAC

MICRON
PI: Giuseppe Torrisi

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø Collinear coprapagation of laser and particle beams.

Ø Metallic structure from Ka to W-band (35-200 GHz, mm-WL) – modeling and prototyping.

Ø DLA structures at optical WL (1-5 µm) – test of fabrication technologies.

Laser

e-beam

Ez

ELECTRON
BUNCH

SHORT
BRICK

1,2: TE10-LIKE INPUT WG
3,4: TE10-LIKE OUTPUT WG
5: TM01-LIKE ACCELERATING WG 1

2

3

4

5
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WP2
INFN-MI, INFN-ROMA1, LNF

WP1
LNS, LNF, INFN-MI, 

WP4: 
LNF, LNS

WP3:
INFN-BO, LNS

EM-field

Beam dynamics

MICRON ACCELERATOR structures

MICRON ACCELERATOR structures

à Data
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METALLIC
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Manufacturing and test
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GANTT, Milestone and Deliverable

RICHIESTE [k€] 

MICRON
PI: Giuseppe Torrisi

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024
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ASTRACT
Analysis of STRain Affected

CharacTeristics of brittle SC cables
PI: Stefania Farinon – Riccardo Musenich

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø High multipolar magnetic fields through superconductors.

Ø High Jc (Nb3Sn) and Tc superconducting materials for cables.

Ø Wires of precursors wired to form cables and thermally treated for the formation of the SC compound.

Stefania Farinon

Biscotto (BiSCCO Cosine Theta Tilted Solenoids)
 Il Progetto Biscotto riguarda lo sviluppo di tecnologie chiave per i magneti di tipo 

tilted solenoid
 I tilted solenoid sono composti da strati solenoidali avvolti con un’inclinazione del 

conduttore molto marcata e alimentati con con correnti opposte; in questo modo la  
componente assiale del campo si  elide mentre rimangono le componenti trasverse, 
che sono  quelle che generano il campo 
multipolare

 La proposta riguarda lo studio e lo sviluppo 
di piccoli prototipi di tilted solenoid basati 
su fili di BiSCCO-2212 e MgB2

Stefania Farinon

Problematiche comuni a questi materiali
 Sia il NB3Sn che il BiSCCO sono materiali fragili, estremamente

sensibili alle deformazioni, nel senso che perdono capacità di 
trasporto:
 I fili vengono prodotti con i materiali

precursori
 I fili vengono cablati a formare un cavo
 Con il cavo si avvolgono lo bobine
 Le bobine avvolte vengono sottoposte a un 

trattamento termico che favorisce la formazione del composto
superconduttivo finale
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ASTRACT
PI: Stefania Farinon – Riccardo Musenich

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø Study of the behaviour after plastic deformations.

Ø Study of the behaviour after thermal and (not) recovered deformations.

Ø Experimental method for measuring tension and strain during the test.Stefania Farinon

Impatto delle deformazioni sulle performance

 Ogni conduttore ha la sua specifica
risposta alle deformazioni: la 
densità di corrente critica dimuisce
sempre all’aumentare della
defomazione ma esiste un limite di 
reversibilità al di sopra del quale i
filamenti si rompono e la corrente
critica precedente non si ristabilisce
al rilascio dello strain

Stefania Farinon

Impatto delle deformazioni sulle performance

 Ogni conduttore ha la sua specifica
risposta alle deformazioni: la 
densità di corrente critica dimuisce
sempre all’aumentare della
defomazione ma esiste un limite di 
reversibilità al di sopra del quale i
filamenti si rompono e la corrente
critica precedente non si ristabilisce
al rilascio dello strain

Stefania Farinon

Tecniche di analisi
◼ Analisi metallografiche (Genova)

◼ microscopia ottica, SEM, TEM, diffrazione di 
raggi X e di elettroni retrodiffusi

◼ Analisi numeriche (Genova e Salerno)
◼ Analisi FEM per simulare gli stati

di deformazione dei fili SC
◼ Misure di corrente critica (Milano)

◼ forniscono informazioni dirette sulla 
degradazione dovuta alla deformazione

◼ Misure di magnetizzazione (Genova e Salerno)
◼ forniscono un’importante informazione 

complementare, che permette di 
determinare il diametro efficace dei 
filamenti superconduttivi 
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SL_BetaTest
Resp. Naz. LNF: Enrica Chiadroni (Sapienza Univ., Ass. LNF); Resp. Loc. RM1: Andrea 

Mostacci; Resp. Loc. RM2: Alessandro Cianchi; Resp. Loc. Mi: Andrea Renato Rossi

4-years experiment: 2024-2027

Riunione della Commissione Scientifica Nazionale 5
Napoli – Centro Congressi Federico II – 26/09/2023

Link Zoom
SL_BetaTest
PI: Enrica Chiadroni

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø 4y proposal (2024-2027).

Ø Physics and R&D case: Generation of betatron radiation from beam-driven PWFA at SPARC_LAB.

Ø Betatron motion of electrons in an ion-channel to emulate an undulator – compact device.
9

Physical Principle

Courtesy of J. Rosenzweig S. Kiselev et al., PRL 93, 135004 (2004) 

9

Physical Principle

Courtesy of J. Rosenzweig S. Kiselev et al., PRL 93, 135004 (2004) 

è Plasma undulator towards a 
whole plasma-based facility
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SL_BetaTest
Resp. Naz. LNF: Enrica Chiadroni (Sapienza Univ., Ass. LNF); Resp. Loc. RM1: Andrea 

Mostacci; Resp. Loc. RM2: Alessandro Cianchi; Resp. Loc. Mi: Andrea Renato Rossi

4-years experiment: 2024-2027

Riunione della Commissione Scientifica Nazionale 5
Napoli – Centro Congressi Federico II – 26/09/2023

Link Zoom

SL_COMB2FEL
PI: Enrica Chiadroni

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø 5y activity (2019-2023).

Ø First experimental observation of the gain growth of a plasma-driven FEL both in Self Amplified 
Spontaneous Emission (SASE-FEL) and in Seeded configuration.

Ø First EuPRAXIA plasma source enabling 1.1 GeV (1.5 GV/m) in 40 cm length capillary (n = 1016 cm-3)

Ø Active Plasma Lenses (APL) based final focus and extraction line.

Courtesy of A. Biagioni
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STORM
STtrOng cRystalline electroMagnetic fields

PI: Laura Bandiera

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø Intense positron sources for future colliders based on crystal channeling.

Ø Intense axial Channeling Radiation in a thin tungsten crystal results in higher e+ rate, with less deposited 
energy in the converter.

Ø Enhancement of photon generation in crystals in channeling conditions and reduction of the Peak 
Energy Deposition Density (PEDD) in the target material.

Conventional

Hybrid scheme

Thin radiator Thick converter

e+BOOST
(PI L. Bandiera)
PRIN2022-2022Y87K7X
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Bent Crystals for Beam Steering

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Large Hadron Collider

Collimation & Extraction

Extraction of protons from
Fermilab's Delivery Ring,
which are used to produce
muons to search for the rare
decay 𝜇 → 𝑒𝛾 :
with a bent crystal, the beam
losses can be decreased
-> increases the proton beam
intensity and therefore the
muon beam intensity

particle

Bent Si crystal – 4 mm 
long

Ferrara bent
crystals have
been installed
in the LHC and
are currently
under test for
the HI-LUMI
ion beam
collimation

G.A. 101046458 

Crystalline undulator-> 
Hard X-rays and gamma 
rays (100 keV - 10 MeV)

λu < mm

Collaboration with the FCC-ee Injector Studies Group (I. 
Chaikovska, IJCLab)
MoU signed between INFN Ferrara and IJLab in Sept. 2022



25

PLASMA4BEAM2
PI: Marco Cavenago

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø Study of ion, plasma and gas collision physics for transport of beams into collisional media (RFQC 
cooler), negative ion beams (NIO1) relevant to fusion and photon detectors (GEM) for High Voltage 
breakdown survey.

Ø Beam and plasma manipulation.

Ø High intensity beams for fusion and Neutral Beam Injectors.

Ø Beam-Plasma Interaction modelling.

Some physical highlights for WP1 and its RF matching  boxes (3 slides)

RFQC fi i d li l tt di di t i ( ) t i d (b) t t d f t llRFQC configurazione degli elettrodi di estrazione: (a) triodo; (b) tetrodo con front puller
accorciato; (c) iris [from M Cavenago et al, NNPP2022, Milano, submitted to J Plasma
Phys. 2023, as many other pictures here].

Detail of RF multiplexer (gas tight RFQC cover removed); the
i t d i h d b t i f il f h t di l

View of gas pipes and septum inside the
4way cross, with triode electrodes V9

Front view of RFQC
prototype

8The Plasma4beam2 group: slides for CSN5 meeting 25/9/2023

resistors are sandwiched between mica foils for heat disposal
towards a large copper bar; capacitors as C6 and C6s stay in
He gas region. (subm JPP2023)

y ,
and V10 not installed inside the
antechamber A2 to show V8 and its
cable (subm JPP2023)

Some physical highlights for WP1 and its RF matching  boxes (3 slides)

RFQC fi i d li l tt di di t i ( ) t i d (b) t t d f t llRFQC configurazione degli elettrodi di estrazione: (a) triodo; (b) tetrodo con front puller
accorciato; (c) iris [from M Cavenago et al, NNPP2022, Milano, submitted to J Plasma
Phys. 2023, as many other pictures here].

Detail of RF multiplexer (gas tight RFQC cover removed); the
i t d i h d b t i f il f h t di l

View of gas pipes and septum inside the
4way cross, with triode electrodes V9

Front view of RFQC
prototype

8The Plasma4beam2 group: slides for CSN5 meeting 25/9/2023

resistors are sandwiched between mica foils for heat disposal
towards a large copper bar; capacitors as C6 and C6s stay in
He gas region. (subm JPP2023)

y ,
and V10 not installed inside the
antechamber A2 to show V8 and its
cable (subm JPP2023)

Further WP1 details

Fig. 3: RFQC: (a) low power matching box; (b) scheme of emittance meter and pumps; (c) view of triode g Q ( ) p g ( ) p p ( )
extraction line (JPCS2022).

RFQC injection Eltrap/Eltrappino:  
Images of the plasma 

at the end of the 
excitation of 

different azimuthal 
modes under 

resonance conditions. 

Richieste MI in breve (vedi extended slide 17 per 
dettagli).  

RFQ Cooler Beamline injection line design (M. Cavenago et al, RSI 
2016, doi: 10.1063/1.4934637 , FIG. 3: Tracing of 28 rays for reference 
design with (full) geometric emittance 9 3π mm mrad at 5 keV p = 10

Inventaribile 7 kE (di 5 per sostituzione pompa scroll)
Consumo 8 kE (di cui macor 2 kE, c. elettronici 2.5 kE,
vuoto, gasket e passanti 2 kE, gas e avvolgimenti 1.5 kE )
Missioni 4 kE
Q i i ff dd i 1 5 kEdesign, with (full) geometric emittance 9.3π mm mrad at 5 keV, pg = 10 

Pa and Bz = 0.11 T in the RFQC. ....
Quota manutenzioni raffreddamento magneit 1.5 kE

p 10The Plasma4beam2 group: slides for CSN5 meeting 25/9/2023
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FRIDA
FLASH Radiotherapy with hIgh Dose-rate particle 

beAms
PI: Alessio Sarti

FRIDA 
Consuntivi 2023

Ø Evidences that sort pulses at ultra-high dose rates decrease the damage of normal tissue.

Ø Study of production, dosimetry and biological effects of high dose pulses.

The FLASH effect

5

• >40Gy/s for a total irradiation time <100 ms

• much higher rates (up to 109 Gy/s) during each pulse

Irradiation with ultra-high dose rate

28 Gy    31Gy  34 Gy

(Vozenin et al. 2019, Clin. Canc. Res. )

‣ Decrease of the normal tissue response

(V. Favaudon et al. 
2014, Sci. Transl. Med.)

‣ Preservation of the tumor responses

Potential for widening the therapeutic window 

The FLASH effect

5

• >40Gy/s for a total irradiation time <100 ms

• much higher rates (up to 109 Gy/s) during each pulse

Irradiation with ultra-high dose rate

28 Gy    31Gy  34 Gy

(Vozenin et al. 2019, Clin. Canc. Res. )

‣ Decrease of the normal tissue response

(V. Favaudon et al. 
2014, Sci. Transl. Med.)

‣ Preservation of the tumor responses

Potential for widening the therapeutic window 

A crucial role is played by the dose delivery 
time structure..

9

F. Romano et al., Medical Physics (Supplemental issue “FLASH radiotherapy: Current Status 
and Future Developments”, edited by K. Parodi, J. Farr and D. J. Carlson.), under review
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FRIDA
PI: Alessio Sarti

Ø Design of a RF structure for electron pulses (160 MeV).

Ø Design of pulse compressor.

Ø Design of ICT + quadrupole laser-matter interaction & transport.

Ø W anode suitable for high currents to produce high intensity photon beams via bremsstrahlung.

Ø Collimation systems.

3D Electric field on beam axis 
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FUSION
FUsion Studies of prOton Boron Neutron less radiation 

in laser-generated plasmas
PI: Pablo Cirrone – Fabrizio Consoli

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø p-11B reaction study for applications in plasma energy processes.

Ø Efficiency maximization of the reaction and alpha particle production.
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FUSION
PI: Pablo Cirrone – Fabrizio Consoli

Alberto Quaranta III Giornata Acceleratori – Frascati – 4 Aprile 2024

Ø WP1: Study of the laser triggered interaction.

Ø WP2: measuring the stopping power in plasma.

Ø WP3: development and simulation for new targets.

Ø WP4: plasma and radiation diagnostics.

New borated targets

New detectors

GAP Cirrone, PhD - pablo.cirrone@lns.infn.it 10

Si producono e caratterizzano dei targets 
contenenti Boro che poi vengono colpiti da un 
laser cosicché da produrre un plasma “borato”
B u n c h e s d i p r o t o n i e a l f a v e r r a n n o 
sincronizzati con il plasma generato 
Le diagnostiche permetteranno, ad ogni sparo 
laser, di caratterizzare il plasma

Verrà misurata la perdita di energia degli ioni 
nel plasma

Laser pulse characteristics

Ion-beam characteristics

Duration:  6 ns

Energy: 2 J 
Power on target: 10E8

Pulse intensity: 1012 W/cm2

WP2: stopping power in plasma;  
Responsabili: S Tudisco (LNS), G Pasquali (FI); FTE: 1.99  Sezioni: LNS, RM2, CT, BO, LNGS, TO, FI

Spot diameter:  < 1mm

Energy: 0.5 - 3 AMeV (protons, alfa) 
Bunch duration: 1 ns

Stopping Power Measurements
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Ø Advantages of CSN5 projects.
Ø Allow to explore new ideas.

Ø Give scientific validation to ideas and teams.

Ø Foreseen budget is necessary.

Ø Strenghten collaborations and proposal for larger scale applications..
Ø Short timelines allow to set measurable goals and deliverables step by step.

Ø Visibility of groups and researchers.

Ø Drawbacks. 

Ø No funds for large apparatuses.
Ø Deadlines for purchasing or tests may extend the project timeline.

Ø Foreseen budget is necessary.

Summary
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Proposal Submission

Ø Every year there is an open call for the submission of new proposals (20-30 new 
proposals).

Ø The proposal has to fit a template.

Ø Project management approaches are required only for Calls.

Ø Proposals (as written) are ranked during the July meeting:

Ø Project motivations. Scientific/technical Impact. Clarity in explaining novelty and 
advancements over the state of the art. Relevance to INFN and CSN5 mission. (1-10)

Ø Clarity in explanation of methodologies and expected results. Methods for evaluating 
the activity progress. Risk analysis and mitigation. (1-10)

Ø Experiment sustainability. Consistency and justification of financial requests. 
Consistency of engaged personnel with the planned activities. Competence of the 
proponents regarding the proposal topic. (1-10).
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Final Steps

Ø If the ranking is sufficient (total ≥ 18) 2-3 referees are assigned to the project (at 
least one among the Coordinators). 

Ø A meeting between referees and proponents before the September meeting 
setting milestones, personel and costs.

Ø CSN5 meeting in september: the PI gives a seminar to the whole CSN5 and after 
questions and discussion a new final ranking is formulated.

Ø Taking into account of both the ranking and the economical availability the 
projects are approved and funded by the Commission.

Ø Referees follow the project along its whole life helping the proponents to set the 
milestones and to overcome problems along the road.
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