


The SPES project 
(Selective Production of Exotic Species)

The SPES Project

&



SPES-γ: Produzione di radionuclidi per le applicazioni 

Production of 
Medical-Radio-Isotope  
using the
ISOL technique

Direct production of 
Medical-Radio-Isotope  
using the
Cyclotron



Due bunker per 
l’irraggiamento:

1. misure di sezioni 
d’urto nucleari per 
fasci di protoni 
<100 nA;

2. irraggiamento di 
bersagli solidi ad alta 
intensità 

Due laboratori al secondo 
piano:

1. preparazione bersagli;

2. radiochimica, R&D 
per produzione, 
separazione e 
purificazione 

SPES-γ: Produzione di radionuclidi per le applicazioni 



General goals
- Perform measurements of nuclear cross sections aiming at 

the optimization of medical radionuclides production (WP1), 
also using nuclear modelling tools to find out the best 
irradiation conditions (WP3);

- Provide a precise measurement of the ISOL production yields 
originating from SiC and TiC targets (WP2);

- Compare the produced data with the existing simulation 
libraries, with the purpose of providing an experimental 
benchmark when the theoretical predictions fail (WP3).



In nuclear medicine, a wide variety of radioisotopes 
is needed to provide: diagnostic, therapeutic and 

(possibly) theragnostic capabilities

WP1 - Nuclear cross section measurements



WP1 - Nuclear cross section measurements
Main goal: measure unexplored nuclear reactions leading to the production of both the
radionuclide of interest and its contaminants, aiming to find out the best irradiation
parameters for each specific case.

The nuclear reactions of interest are:

 49Ti(d,x)47Sc up to 30 MeV, in collaboration with the ARRONAX facility (LNL team, 1
year);

 68Zn,70Zn(p,x)67Cu,64Cu for proton beams with energy higher than 70 MeV, in
collaboration with the i-Themba facility (LNL team, 1 and 2 year);

 70Zn(p,x)67Cu,64Cu in the energy range 25-50 MeV at SPES (LNL team, 3 year);

 159Tb(p,5n)155Dy →155Tb up to 70 MeV at SPES, also in the framework of the PRIN
PNRR 2022 entitled “APHRODITE-155” and focused on 155Tb production (LNL and MI
team, 1 year);

 natEu(α,x)155Tb in the energy range 10-30 MeV in collaboration with ARRONAX facility
(1 year) and with Czech Nuclear Physics Institute CAS (1 and 2 year) (MI team);

 natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES (LNL and MI team, 2 and
3 year) and at energies up to 200 MeV in collaboration with i-Themba facility (LNL
and MI team, 2 and 3 year);

 natGd(α,x)152,155Tb in the energy range 10-70 MeV in collaboration with ARRONAX
facility (MI team, 1 and 2 year) and CAS (MI team, 2 and 3 year).



WP1 – MI team

Isotope Half-life
β+ Eaverage

[keV] (I)

X and γ with I > 10%

[keV] (I)

β- Eaverage

[keV] (I)

Conv. & Auger

electrons (>1 keV)

Eaverage [keV] (I)

Energy α

[keV] (I)

149Tb 4.1 h 730 (7%)
42-50 (69%), 165 

(26%), 352 (29%), etc.
- 32 (85%) 3967 (17%)

152Tb 17.5 h
1140 

(20%)
42-50 (65%), 344 (64%) - 36 (69%) -

155Tb 5.32 d -
42-50 (108%), 87 

(32%), 105 (25%)
- 19 (204%) -

161Tb 6.89 d - 45-53 (39%), 75 (10%)
154 

(100%)
19 (227%) -

Imaging Therapy

- Irradiations on 159Tb with p;
- Irradiations on natGd with p and α;
- Irradiations on natEu with α.



Year 1 Year 2 Year 3 Total
[k€] [k€] [k€] [k€]

WP1 - Nuclear cross-section measurements
EQUIPMENT (INV) - 0 0 0 0

CONSUMABLES Targets and custom clearance 20 5 0 25
Maintenance 2 2 2 6
Radioactive transport 8,5 8,5 8 25

TRAVELS Travels for experimental activity 13,5 18,5 21 53
PUBLICATIONS Publication fees 3 3 3 9

TOTAL WP1 - Milano 47 37 34 118
Total Budget 145 89 71 322

FTE and Budget

Name Expertise – Activity in the project WP FTE
Simone Manenti (MI local resp.) Experimental physicist 1 0,6
Flavia Maria Groppi Garlandini Experimental physicist, associate professor 1 0,3
Michele Colucci Physics PhD student at Milano University 1 0,3
Francesco Broggi Dipendente INFN 1 0,3
Elisa Persico Experimental physicist 1 0,5

2,0
~15

Total MI FTE

MI

Total project FTE


Milestones

						Year 1								Year 2								Year 3

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																								●

				WP2 - ISOL yield measurements

		MS2.1		Testing and refinement of IRIS and tape system		→						●																		togliamo

		MS2.2		Measurement of ISOL transport and ionization efficiencies with stable beams		→						●

		MS2.3		Resonant laser studies of Mg photo-ionisation schemes		→								●

		MS2.4.1		Yield measurements of Mg-28 from SiC targets										→						●

		MS2.4.2		Optimisation of SiC targets										→								●

		MS2.5		Resonant laser studies of Sc/Cr/Ag photo-ionisation schemes										→														●

		MS2.6.1		Yield measurements of K-43, Cr-51 and Sc isotopes from TiC targets																		→						●

		MS2.6.2		Optimisation of TiC targets																		→						●

		MS2.7		Yield measurements of Ag-111 from UCx targets [only if UCx is available]																						→		●

				WP3 - Models and simulations

		MS3.1		X-sect, yields and purity modelling for 47Sc production  		→												●

		MS3.2		X-sect, yields and purity modelling for 155Tb and other terbium radionuclides 		→														●

		MS3.3		X-sect, yield and purity modelling for 67Cu and other innovative theranostics						→																		●

		MS3.4		Models and simulations for target release		→										●

		MS3.5		Models and simulations for photo-ionisation experiments		→														●

		MS3.6		Monte Carlo simulations of ISOL in-target production										→														●

		→		Activity started

		●		Milestone reached













						2025								2026								2027

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																		→						●

		→		Activity started

		●		Milestone reached





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Milestones_reduced

						Year 1								Year 2								Year 3

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		Report on cross-section measurements at SPES		→						●

		MS1.2		Report on cross-section measurements at ARRONAX		→						●

		MS1.3		Report on cross-section measurements at SPES										→						●

		MS1.4		Report on cross-section measurements at ARRONAX, CAS and i-Themba										→						●

		MS1.5		Report on cross-section measurements at SPES																		→						●

		MS1.6		Report on cross-section measurements at ARRONAX, CAS and i-Themba																		→						●

				WP2 - ISOL yield measurements

		MS2.1		Report on testing and refinement of IRIS and tape system		→						●

		MS2.2		Report on ISOL transport and ionization efficiencies measured with stable beams		→						●

		MS2.3		Report on resonant laser studies of Mg photo-ionisation schemes		→														●

		MS2.4		Report on yield measurements of Mg-28 and optimisation of SiC targets										→						●

		MS2.5		Report on resonant laser studies of Cr and Ag photo-ionisation schemes										→														●

		MS2.6		Report on yield measurements of K-43 (and possibly Cr-51 and Ag-111) and optimisation of TiC targets																		→						●

				WP3 - Models and simulations

		MS3.1		Report on cross-section, yields and purity modelling for Sc-47 production		→						●

		MS3.2		Report on cross-section, yields and purity modelling for Tb radioisotopes 										→						●

		MS3.3		Report on cross-section, yield and purity modelling for Cu-67 (and possibly other theranostic nuclides)																		→						●

		MS3.4		Report on models and simulations for target release		→						●

		MS3.5		Report on models and simulations for photo-ionisation experiments		→														●

		MS3.6		Report on Monte Carlo simulations of ISOL in-target production										→														●

		→		Activity started

		●		Milestone reached













						2025								2026								2027

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																		→						●

		→		Activity started

		●		Milestone reached





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_detailed

						Year 1		Year 2		Year 3		Total								Travel 

						[k€]		[k€]		[k€]		[k€]								10		23		27

				WP1 - Nuclear cross-section measurements

		EQUIPMENT (INV)		-		0		0		0		0

		CONSUMABLES		Targets and custom clearance		20		5		0		25

				Maintenance		2		2		2		6						pi(%)		20		30		40

				Radioactive transport		8.5		8.5		8		25						lnl(%)		60		40		40

		TRAVELS		Travels for experimental activity		13.5		18.5		21		53

		PUBLICATIONS		Publication fees		3		3		3		9

				TOTAL WP1 - Milano		47		37		34		118

				Total Budget		145		89		71		322

		EQUIPMENT (INV)		Computing machines - PI		3		0		0		3

				Computing machines - LNL		3		0		0		3

				Sigmatek modules - LNL		11		0		0		11

				Bosch profiles and accessories - LNL		3		0		0		3

				RS components - LNL		2		0		0		2

				Platform for IRIS maintenance - LNL		3		0		0		3

				Optical micrometer for INRiM - PV		6		0		0		6

		CONSUMABLES		Laboratory equipment - PI		2		2		2		6

				Electrical components for IRIS - LNL		1		0		0		1

				Consumables for experiments - PD		1		1		1		3

		TRAVELS		Travels for experimental activity and meetings - PI		2		5		5		12

				Travels for experimental activity and meetings - LNL		3		3		3		9

				Travels for experimental activity and meetings - PV		3		4		4		11

				Travels for experimental activity and meetings - PD		3		3		3		9

		PUBLICATIONS		Publication fees - LNL		0		3		3		6

				TOTAL WP2		46		21		21		88

				WP3 - Models and simulations (PD, PV)

		EQUIPMENT (INV)		CloudVeneto server - PD (and PV)		12		0		0		12

		TRAVELS		Travels for meetings and exchange collaborations - PD		3		3		3		9

		PUBLICATIONS		Publication fees - PD		2		2		2		6

				TOTAL WP3		17		5		5		27

				TOTAL BUDGET		110		63		60		233











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_compact

				Year 1		Year 2		Year 3		Total

				[k€]		[k€]		[k€]		[k€]

		INFN Pisa

		Equipment (inv)		3		0		0		3

		Consumables		2		2		2		6

		Travels		2		5		5		12

		TOTAL PI		7		7		7		21

		INFN LNL

		Equipment (inv)		22		0		0		22

		Consumables		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Travels		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Publications		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		TOTAL LNL		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		INFN Padova

		Equipment (inv)		12		0		0		12

		Consumables		1		1		1		3

		Travels		6		6		6		18

		Publications		2		2		2		6

		TOTAL PD		21		9		9		39

		INFN Milano

		Equipment (inv)		0		0		0		0

		Consumables		30.5		15.5		10		56

		Travels		13.5		18.5		21		53

		Publications		3		3		3		9

		TOTAL MI		47		37		34		118

		INFN Pavia

		Equipment (inv)		6		0		0		6

		Consumables		0		0		0		0

		Travels		3		4		4		11

		TOTAL PV		9		4		4		17

		TOTAL BUDGET		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_scaled

				Year 1		Year 2		Year 3		Total				Factor

				[k€]		[k€]		[k€]		[k€]				125%

		INFN Pisa

		Equipment (inv)		4		0		0		4

		Consumables		3		3		3		9

		Travels		3		7		7		17

		TOTAL PI		10		10		10		30

		INFN LNL

		Equipment (inv)		28		0		0		28

		Consumables		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Travels		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		TOTAL LNL		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		INFN Padova

		Equipment (inv)		15		0		0		15

		Consumables		2		2		2		6

		Travels		8		8		8		24		6k year 1

		TOTAL PD		25		10		10		45

		INFN Milano

		Equipment (inv)		0		0		0		0

		Consumables		39		20		13		72

		Travels		17		24		27		68

		TOTAL MI		56		44		40		140

		INFN Pavia

		Equipment (inv)		8		0		0		8

		Consumables		0		0		0		0

		Travels		4		5		5		14

		TOTAL PV		12		5		5		22

		TOTAL BUDGET		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FTE

		PI

		Name		Expertise – Activity in the project		WP		FTE				RT		FTE*RT

		Emilio Mariotti (National and PI local resp.)		Experimental physicist, associate professor		2		0.8				1		0.8

		Pasquale Delogu		Experimental physicist, associate professor		2		0.2				1		0.2

		Alen Khanbekyan		Experimental physicist, researcher		2		0.2				1		0.2

		Total PI FTE						1.2

		LNL

		Name		Expertise – Activity in the project		WP		FTE

		Gaia Pupillo (LNL local resp.)		Experimental physicist		1		0.5				1		0.5

		Liliana Mou		Tecnhologist		1		0.3				1		0.3

		Juan Esposito		Technologist		1		0.2				1		0.2

		Sara Cisternino		Technologist		1		0.2				0		0

		Lucia De Dominicis		Experimental physicist		1		0.5				1		0.5

		Daniele Scarpa		Electronical engineer, technologist		2		0.1				1		0.1

		Alberto Andrighetto		Technology executive		2		0.2				1		0.2

		Alberto Arzenton		Physics PhD student at Siena University		2,3		1.0				0		0

		Davide Serafini		Physics PhD student at Siena University		2,3		1.0				0		0

		Aurora Leso		Physics PhD student at Ferrara University		2,3		1.0				0		0

		Omorjit Singh Khwairakpam		Experimental physicist, Post-Doc		2		0.2				0		0

		Total LNL FTE						5.2

		PD

		Name		Expertise – Activity in the project		WP		FTE

		Sandra Moretto (PD local resp.)		Experimental physicist, associate professor		2		0.5				1		0.5

		Marcello Lunardon		Experimental physicist, associate professor		2		0.2				1		0.2

		Lisa Zangrando		Technologist		3		0.2				1		0.2

		Daiyuan Chen		Physics PhD student at Padova University		2,3		1.0				0		0

		Luciano Canton		Theoretical physicist, researcher		3		0.2				1		0.2

		Laura De Nardo		Experimental physicist, researcher		3		0.2				1		0.2

		Francesca Barbaro		Physics PhD student at Padova University		3		1.0				0		0

		Yuliia Lashko		Theoretical physicist		3		0.3				1		0.3

		Total PD FTE						3.6

		MI

		Name		Expertise – Activity in the project		WP		FTE

		Simone Manenti (MI local resp.)		Experimental physicist		1		0.5				1		0.5

		Flavia Maria Groppi Garlandini		Experimental physicist, associate professor		1		0.4				1		0.4

		Michele Colucci		Physics PhD student at Milano University		1		1.0				0		0

		Elisa Persico		Experimental physicist		1		0.5				1		0.5

		Total MI FTE						2.4

		PV

		Name		Expertise – Activity in the project		WP		FTE

		Andrea Gandini (PV local resp.)		Chemist, technologist		2		0.5				1		0.5

		Antonietta Donzella		Monte Carlo simulation, technologist		3		0.2				1		0.2

		Giancarlo D'Agostino		Metrologist, researcher		2		0.3				1		0.3

		Marco Di Luzio		Metrologist, researcher		2		0.3				1		0.3

		Giorgio Grosso		Chemist, Post-Graduate		2		1.0				0		0

		Total PV FTE						2.3				22		7.3		0.3318181818

		Total project FTE						14.7

												M		F

												20		7

												74.07%		25.93%
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Milestones

						Year 1								Year 2								Year 3

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																								●

				WP2 - ISOL yield measurements

		MS2.1		Testing and refinement of IRIS and tape system		→						●																		togliamo

		MS2.2		Measurement of ISOL transport and ionization efficiencies with stable beams		→						●

		MS2.3		Resonant laser studies of Mg photo-ionisation schemes		→								●

		MS2.4.1		Yield measurements of Mg-28 from SiC targets										→						●

		MS2.4.2		Optimisation of SiC targets										→								●

		MS2.5		Resonant laser studies of Sc/Cr/Ag photo-ionisation schemes										→														●

		MS2.6.1		Yield measurements of K-43, Cr-51 and Sc isotopes from TiC targets																		→						●

		MS2.6.2		Optimisation of TiC targets																		→						●

		MS2.7		Yield measurements of Ag-111 from UCx targets [only if UCx is available]																						→		●

				WP3 - Models and simulations

		MS3.1		X-sect, yields and purity modelling for 47Sc production  		→												●

		MS3.2		X-sect, yields and purity modelling for 155Tb and other terbium radionuclides 		→														●

		MS3.3		X-sect, yield and purity modelling for 67Cu and other innovative theranostics						→																		●

		MS3.4		Models and simulations for target release		→										●

		MS3.5		Models and simulations for photo-ionisation experiments		→														●

		MS3.6		Monte Carlo simulations of ISOL in-target production										→														●

		→		Activity started

		●		Milestone reached













						2025								2026								2027

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																		→						●

		→		Activity started

		●		Milestone reached





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Milestones_reduced

						Year 1								Year 2								Year 3

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		Report on cross-section measurements at SPES		→						●

		MS1.2		Report on cross-section measurements at ARRONAX		→						●

		MS1.3		Report on cross-section measurements at SPES										→						●

		MS1.4		Report on cross-section measurements at ARRONAX, CAS and i-Themba										→						●

		MS1.5		Report on cross-section measurements at SPES																		→						●

		MS1.6		Report on cross-section measurements at ARRONAX, CAS and i-Themba																		→						●

				WP2 - ISOL yield measurements

		MS2.1		Report on testing and refinement of IRIS and tape system		→						●

		MS2.2		Report on ISOL transport and ionization efficiencies measured with stable beams		→						●

		MS2.3		Report on resonant laser studies of Mg photo-ionisation schemes		→														●

		MS2.4		Report on yield measurements of Mg-28 and optimisation of SiC targets										→						●

		MS2.5		Report on resonant laser studies of Cr and Ag photo-ionisation schemes										→														●

		MS2.6		Report on yield measurements of K-43 (and possibly Cr-51 and Ag-111) and optimisation of TiC targets																		→						●

				WP3 - Models and simulations

		MS3.1		Report on cross-section, yields and purity modelling for Sc-47 production		→						●

		MS3.2		Report on cross-section, yields and purity modelling for Tb radioisotopes 										→						●

		MS3.3		Report on cross-section, yield and purity modelling for Cu-67 (and possibly other theranostic nuclides)																		→						●

		MS3.4		Report on models and simulations for target release		→						●

		MS3.5		Report on models and simulations for photo-ionisation experiments		→														●

		MS3.6		Report on Monte Carlo simulations of ISOL in-target production										→														●

		→		Activity started

		●		Milestone reached













						2025								2026								2027

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																		→						●

		→		Activity started

		●		Milestone reached





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_detailed

						Year 1		Year 2		Year 3		Total								Travel 

						[k€]		[k€]		[k€]		[k€]								10		23		27

				WP1 - Nuclear cross-section measurements (LNL, MI)

		EQUIPMENT (INV)		Electrodeposition system - LNL		3		0		0		3

		CONSUMABLES		Enriched material (Zn-70, Zn-68) and custom clearance - LNL		20		0		0		20

				Consumables for experiments - LNL		4		4		4		12

				Targets and custom clearance - MI		20		5		0		25

				Maintenance - MI		2		2		2		6						pi(%)		20		30		40

				Radioactive transport - MI		8.5		8.5		8		25						lnl(%)		60		40		40

		TRAVELS		Travels for experimental activity and meetings - LNL		12		21		6		39						pd(%)		20		30		20

				Travels for experimental activity - MI		13.5		18.5		21		53

		PUBLICATIONS		Publication fees - LNL		5		5		5		15

				Publication fees - MI		3		3		3		9

				TOTAL WP1		91		67		49		207

				WP2 - ISOL yield measurements (PI, LNL, PV, PD)

		EQUIPMENT (INV)		Computing machines - PI		3		0		0		3

				Computing machines - LNL		3		0		0		3

				Sigmatek modules - LNL		11		0		0		11

				Bosch profiles and accessories - LNL		3		0		0		3

				RS components - LNL		2		0		0		2

				Platform for IRIS maintenance - LNL		3		0		0		3

				Optical micrometer for INRiM - PV		6		0		0		6

		CONSUMABLES		Laboratory equipment - PI		2		2		2		6

				Electrical components for IRIS - LNL		1		0		0		1

				Consumables for experiments - PD		1		1		1		3

		TRAVELS		Travels for experimental activity and meetings - PI		2		5		5		12

				Travels for experimental activity and meetings - LNL		3		3		3		9

				Travels for experimental activity and meetings - PV		3		4		4		11

				Travels for experimental activity and meetings - PD		3		3		3		9

		PUBLICATIONS		Publication fees - LNL		0		3		3		6

				TOTAL WP2		46		21		21		88

				WP3 - Models and simulations (PD, PV)

		EQUIPMENT (INV)		CloudVeneto server - PD (and PV)		12		0		0		12

		TRAVELS		Travels for meetings and exchange collaborations - PD		3		3		3		9

		PUBLICATIONS		Publication fees - PD		2		2		2		6

				TOTAL WP3		17		5		5		27

				TOTAL BUDGET		154		93		75		322











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_compact

				Year 1		Year 2		Year 3		Total

				[k€]		[k€]		[k€]		[k€]

		INFN Pisa

		Equipment (inv)		3		0		0		3

		Consumables		2		2		2		6

		Travels		2		5		5		12

		TOTAL PI		7		7		7		21

		INFN LNL

		Equipment (inv)		25		0		0		25

		Consumables		25		4		4		33

		Travels		15		24		9		48

		Publications		5		8		8		21

		TOTAL LNL		70		36		21		127

		INFN Padova

		Equipment (inv)		12		0		0		12

		Consumables		1		1		1		3

		Travels		6		6		6		18

		Publications		2		2		2		6

		TOTAL PD		21		9		9		39

		INFN Milano

		Equipment (inv)		0		0		0		0

		Consumables		30.5		15.5		10		56

		Travels		13.5		18.5		21		53

		Publications		3		3		3		9

		TOTAL MI		47		37		34		118

		INFN Pavia

		Equipment (inv)		6		0		0		6

		Consumables		0		0		0		0

		Travels		3		4		4		11

		TOTAL PV		9		4		4		17

		TOTAL BUDGET		145		89		71		322













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_scaled

				Year 1		Year 2		Year 3		Total				Factor

				[k€]		[k€]		[k€]		[k€]				125%

		INFN Pisa

		Equipment (inv)		4		0		0		4

		Consumables		3		3		3		9

		Travels		3		7		7		17

		TOTAL PI		10		10		10		30

		INFN LNL

		Equipment (inv)		32		0		0		32

		Consumables		32		5		5		42

		Travels		19		30		12		61

		TOTAL LNL		83		35		17		135

		INFN Padova

		Equipment (inv)		15		0		0		15

		Consumables		2		2		2		6

		Travels		8		8		8		24		6k year 1

		TOTAL PD		25		10		10		45

		INFN Milano

		Equipment (inv)		0		0		0		0

		Consumables		39		20		13		72

		Travels		17		24		27		68

		TOTAL MI		56		44		40		140

		INFN Pavia

		Equipment (inv)		8		0		0		8

		Consumables		0		0		0		0

		Travels		4		5		5		14

		TOTAL PV		12		5		5		22

		TOTAL BUDGET		174		99		77		350































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FTE

		PI

		Name		Expertise – Activity in the project		WP		FTE				RT		FTE*RT

		Emilio Mariotti (National and PI local resp.)		Experimental physicist, associate professor		2		0.8				1		0.8

		Pasquale Delogu		Experimental physicist, associate professor		2		0.2				1		0.2

		Alen Khanbekyan		Experimental physicist, researcher		2		0.2				1		0.2

		Total PI FTE						1.2

		LNL

		Name		Expertise – Activity in the project		WP		FTE

		Gaia Pupillo (LNL local resp.)		Experimental physicist		1		0.5				1		0.5

		Liliana Mou		Tecnhologist		1		0.3				1		0.3

		Juan Esposito		Technologist		1		0.2				1		0.2

		Sara Cisternino		Technologist		1		0.2				0		0

		Lucia De Dominicis		Experimental physicist		1		0.5				1		0.5

		Daniele Scarpa		Electronical engineer, technologist		2		0.1				1		0.1

		Alberto Andrighetto		Technology executive		2		0.2				1		0.2

		Alberto Arzenton		Physics PhD student at Siena University		2,3		1.0				0		0

		Davide Serafini		Physics PhD student at Siena University		2,3		1.0				0		0

		Aurora Leso		Physics PhD student at Ferrara University		2,3		1.0				0		0

		Omorjit Singh Khwairakpam		Experimental physicist, Post-Doc		2		0.2				0		0

		Total LNL FTE						5.2

		PD

		Name		Expertise – Activity in the project		WP		FTE

		Sandra Moretto (PD local resp.)		Experimental physicist, associate professor		2		0.5				1		0.5

		Marcello Lunardon		Experimental physicist, associate professor		2		0.2				1		0.2

		Lisa Zangrando		Technologist		3		0.2				1		0.2

		Daiyuan Chen		Physics PhD student at Padova University		2,3		1.0				0		0

		Luciano Canton		Theoretical physicist, researcher		3		0.2				1		0.2

		Laura De Nardo		Experimental physicist, researcher		3		0.2				1		0.2

		Francesca Barbaro		Physics PhD student at Padova University		3		1.0				0		0

		Yuliia Lashko		Theoretical physicist		3		0.3				1		0.3

		Total PD FTE						3.6

		MI

		Name		Expertise – Activity in the project		WP		FTE

		Simone Manenti (MI local resp.)		Experimental physicist		1		0.6				1		0.6

		Flavia Maria Groppi Garlandini		Experimental physicist, associate professor		1		0.3				1		0.3

		Michele Colucci		Physics PhD student at Milano University		1		0.3				0		0

		Francesco Broggi		Dipendente INFN		1		0.3

		Elisa Persico		Experimental physicist		1		0.5				1		0.5

		Total MI FTE						2.0

		Total project FTE						~15

		Name		Expertise – Activity in the project		WP		FTE

		Andrea Gandini (PV local resp.)		Chemist, technologist		2		0.5				1		0.5

		Antonietta Donzella		Monte Carlo simulation, technologist		3		0.2				1		0.2

		Giancarlo D'Agostino		Metrologist, researcher		2		0.3				1		0.3

		Marco Di Luzio		Metrologist, researcher		2		0.3				1		0.3

		Giorgio Grosso		Chemist, Post-Graduate		2		1.0				0		0

		Total PV FTE						2.3				22		7.3		0.3318181818

		Total project FTE						14.3

												M		F

												20		7

												74.07%		25.93%

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Grazie per l’attenzione!



Year 1 Year 2 Year 3 Total
[k€] [k€] [k€] [k€]

WP1 - Nuclear cross-section measurements
EQUIPMENT (INV) - 0 0 0 0

CONSUMABLES Targets and custom clearance 20 5 0 25
Maintenance 2 2 2 6
Radioactive transport 8,5 8,5 8 25

TRAVELS Travels for experimental activity 13,5 18,5 21 53
PUBLICATIONS Publication fees 3 3 3 9

TOTAL WP1 - Milano 47 37 34 118
Total Budget 145 89 71 322

Extended Gantt and Budget

M3 M6 M9 M12 M15 M18 M21 M24 M27 M30 M33 M36
WP1 - Nuclear cross-section measurements

MS1.1 159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES → ●
MS1.2 49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV → ●

MS1.3.1 natEu(a,x)155Tb at ARRONAX → ●
MS1.3.2 natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS → ●
MS1.4 68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab → ●

MS1.5.1 natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES → ●
MS1.5.2 natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab → ●
MS1.6.1 natGd(a,x)152,155Tb at ARRONAX → ●
MS1.6.2 natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS → ●
MS1.7 70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES ●

Year 1 Year 2 Year 3


Milestones

						Year 1								Year 2								Year 3

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																								●

				WP2 - ISOL yield measurements

		MS2.1		Testing and refinement of IRIS and tape system		→						●																		togliamo

		MS2.2		Measurement of ISOL transport and ionization efficiencies with stable beams		→						●

		MS2.3		Resonant laser studies of Mg photo-ionisation schemes		→								●

		MS2.4.1		Yield measurements of Mg-28 from SiC targets										→						●

		MS2.4.2		Optimisation of SiC targets										→								●

		MS2.5		Resonant laser studies of Sc/Cr/Ag photo-ionisation schemes										→														●

		MS2.6.1		Yield measurements of K-43, Cr-51 and Sc isotopes from TiC targets																		→						●

		MS2.6.2		Optimisation of TiC targets																		→						●

		MS2.7		Yield measurements of Ag-111 from UCx targets [only if UCx is available]																						→		●

				WP3 - Models and simulations

		MS3.1		X-sect, yields and purity modelling for 47Sc production  		→												●

		MS3.2		X-sect, yields and purity modelling for 155Tb and other terbium radionuclides 		→														●

		MS3.3		X-sect, yield and purity modelling for 67Cu and other innovative theranostics						→																		●

		MS3.4		Models and simulations for target release		→										●

		MS3.5		Models and simulations for photo-ionisation experiments		→														●

		MS3.6		Monte Carlo simulations of ISOL in-target production										→														●

		→		Activity started

		●		Milestone reached













						2025								2026								2027

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																		→						●

		→		Activity started

		●		Milestone reached





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Milestones_reduced

						Year 1								Year 2								Year 3

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		Report on cross-section measurements at SPES		→						●

		MS1.2		Report on cross-section measurements at ARRONAX		→						●

		MS1.3		Report on cross-section measurements at SPES										→						●

		MS1.4		Report on cross-section measurements at ARRONAX, CAS and i-Themba										→						●

		MS1.5		Report on cross-section measurements at SPES																		→						●

		MS1.6		Report on cross-section measurements at ARRONAX, CAS and i-Themba																		→						●

				WP2 - ISOL yield measurements

		MS2.1		Report on testing and refinement of IRIS and tape system		→						●

		MS2.2		Report on ISOL transport and ionization efficiencies measured with stable beams		→						●

		MS2.3		Report on resonant laser studies of Mg photo-ionisation schemes		→														●

		MS2.4		Report on yield measurements of Mg-28 and optimisation of SiC targets										→						●

		MS2.5		Report on resonant laser studies of Cr and Ag photo-ionisation schemes										→														●

		MS2.6		Report on yield measurements of K-43 (and possibly Cr-51 and Ag-111) and optimisation of TiC targets																		→						●

				WP3 - Models and simulations

		MS3.1		Report on cross-section, yields and purity modelling for Sc-47 production		→						●

		MS3.2		Report on cross-section, yields and purity modelling for Tb radioisotopes 										→						●

		MS3.3		Report on cross-section, yield and purity modelling for Cu-67 (and possibly other theranostic nuclides)																		→						●

		MS3.4		Report on models and simulations for target release		→						●

		MS3.5		Report on models and simulations for photo-ionisation experiments		→														●

		MS3.6		Report on Monte Carlo simulations of ISOL in-target production										→														●

		→		Activity started

		●		Milestone reached













						2025								2026								2027

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																		→						●

		→		Activity started

		●		Milestone reached





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_detailed

						Year 1		Year 2		Year 3		Total								Travel 

						[k€]		[k€]		[k€]		[k€]								10		23		27

				WP1 - Nuclear cross-section measurements

		EQUIPMENT (INV)		-		0		0		0		0

		CONSUMABLES		Targets and custom clearance		20		5		0		25

				Maintenance		2		2		2		6						pi(%)		20		30		40

				Radioactive transport		8.5		8.5		8		25						lnl(%)		60		40		40

		TRAVELS		Travels for experimental activity		13.5		18.5		21		53

		PUBLICATIONS		Publication fees		3		3		3		9

				TOTAL WP1 - Milano		47		37		34		118

				Total Budget		145		89		71		322

		EQUIPMENT (INV)		Computing machines - PI		3		0		0		3

				Computing machines - LNL		3		0		0		3

				Sigmatek modules - LNL		11		0		0		11

				Bosch profiles and accessories - LNL		3		0		0		3

				RS components - LNL		2		0		0		2

				Platform for IRIS maintenance - LNL		3		0		0		3

				Optical micrometer for INRiM - PV		6		0		0		6

		CONSUMABLES		Laboratory equipment - PI		2		2		2		6

				Electrical components for IRIS - LNL		1		0		0		1

				Consumables for experiments - PD		1		1		1		3

		TRAVELS		Travels for experimental activity and meetings - PI		2		5		5		12

				Travels for experimental activity and meetings - LNL		3		3		3		9

				Travels for experimental activity and meetings - PV		3		4		4		11

				Travels for experimental activity and meetings - PD		3		3		3		9

		PUBLICATIONS		Publication fees - LNL		0		3		3		6

				TOTAL WP2		46		21		21		88

				WP3 - Models and simulations (PD, PV)

		EQUIPMENT (INV)		CloudVeneto server - PD (and PV)		12		0		0		12

		TRAVELS		Travels for meetings and exchange collaborations - PD		3		3		3		9

		PUBLICATIONS		Publication fees - PD		2		2		2		6

				TOTAL WP3		17		5		5		27

				TOTAL BUDGET		110		63		60		233











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_compact

				Year 1		Year 2		Year 3		Total

				[k€]		[k€]		[k€]		[k€]

		INFN Pisa

		Equipment (inv)		3		0		0		3

		Consumables		2		2		2		6

		Travels		2		5		5		12

		TOTAL PI		7		7		7		21

		INFN LNL

		Equipment (inv)		22		0		0		22

		Consumables		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Travels		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Publications		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		TOTAL LNL		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		INFN Padova

		Equipment (inv)		12		0		0		12

		Consumables		1		1		1		3

		Travels		6		6		6		18

		Publications		2		2		2		6

		TOTAL PD		21		9		9		39

		INFN Milano

		Equipment (inv)		0		0		0		0

		Consumables		30.5		15.5		10		56

		Travels		13.5		18.5		21		53

		Publications		3		3		3		9

		TOTAL MI		47		37		34		118

		INFN Pavia

		Equipment (inv)		6		0		0		6

		Consumables		0		0		0		0

		Travels		3		4		4		11

		TOTAL PV		9		4		4		17

		TOTAL BUDGET		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_scaled

				Year 1		Year 2		Year 3		Total				Factor

				[k€]		[k€]		[k€]		[k€]				125%

		INFN Pisa

		Equipment (inv)		4		0		0		4

		Consumables		3		3		3		9

		Travels		3		7		7		17

		TOTAL PI		10		10		10		30

		INFN LNL

		Equipment (inv)		28		0		0		28

		Consumables		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Travels		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		TOTAL LNL		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		INFN Padova

		Equipment (inv)		15		0		0		15

		Consumables		2		2		2		6

		Travels		8		8		8		24		6k year 1

		TOTAL PD		25		10		10		45

		INFN Milano

		Equipment (inv)		0		0		0		0

		Consumables		39		20		13		72

		Travels		17		24		27		68

		TOTAL MI		56		44		40		140

		INFN Pavia

		Equipment (inv)		8		0		0		8

		Consumables		0		0		0		0

		Travels		4		5		5		14

		TOTAL PV		12		5		5		22

		TOTAL BUDGET		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FTE

		PI

		Name		Expertise – Activity in the project		WP		FTE				RT		FTE*RT

		Emilio Mariotti (National and PI local resp.)		Experimental physicist, associate professor		2		0.8				1		0.8

		Pasquale Delogu		Experimental physicist, associate professor		2		0.2				1		0.2

		Alen Khanbekyan		Experimental physicist, researcher		2		0.2				1		0.2

		Total PI FTE						1.2

		LNL

		Name		Expertise – Activity in the project		WP		FTE

		Gaia Pupillo (LNL local resp.)		Experimental physicist		1		0.5				1		0.5

		Liliana Mou		Tecnhologist		1		0.3				1		0.3

		Juan Esposito		Technologist		1		0.2				1		0.2

		Sara Cisternino		Technologist		1		0.2				0		0

		Lucia De Dominicis		Experimental physicist		1		0.5				1		0.5

		Daniele Scarpa		Electronical engineer, technologist		2		0.1				1		0.1

		Alberto Andrighetto		Technology executive		2		0.2				1		0.2

		Alberto Arzenton		Physics PhD student at Siena University		2,3		1.0				0		0

		Davide Serafini		Physics PhD student at Siena University		2,3		1.0				0		0

		Aurora Leso		Physics PhD student at Ferrara University		2,3		1.0				0		0

		Omorjit Singh Khwairakpam		Experimental physicist, Post-Doc		2		0.2				0		0

		Total LNL FTE						5.2

		PD

		Name		Expertise – Activity in the project		WP		FTE

		Sandra Moretto (PD local resp.)		Experimental physicist, associate professor		2		0.5				1		0.5

		Marcello Lunardon		Experimental physicist, associate professor		2		0.2				1		0.2

		Lisa Zangrando		Technologist		3		0.2				1		0.2

		Daiyuan Chen		Physics PhD student at Padova University		2,3		1.0				0		0

		Luciano Canton		Theoretical physicist, researcher		3		0.2				1		0.2

		Laura De Nardo		Experimental physicist, researcher		3		0.2				1		0.2

		Francesca Barbaro		Physics PhD student at Padova University		3		1.0				0		0

		Yuliia Lashko		Theoretical physicist		3		0.3				1		0.3

		Total PD FTE						3.6

		MI

		Name		Expertise – Activity in the project		WP		FTE

		Simone Manenti (MI local resp.)		Experimental physicist		1		0.5				1		0.5

		Flavia Maria Groppi Garlandini		Experimental physicist, associate professor		1		0.4				1		0.4

		Michele Colucci		Physics PhD student at Milano University		1		1.0				0		0

		Elisa Persico		Experimental physicist		1		0.5				1		0.5

		Total MI FTE						2.4

		PV

		Name		Expertise – Activity in the project		WP		FTE

		Andrea Gandini (PV local resp.)		Chemist, technologist		2		0.5				1		0.5

		Antonietta Donzella		Monte Carlo simulation, technologist		3		0.2				1		0.2

		Giancarlo D'Agostino		Metrologist, researcher		2		0.3				1		0.3

		Marco Di Luzio		Metrologist, researcher		2		0.3				1		0.3

		Giorgio Grosso		Chemist, Post-Graduate		2		1.0				0		0

		Total PV FTE						2.3				22		7.3		0.3318181818

		Total project FTE						14.7

												M		F

												20		7

												74.07%		25.93%
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Milestones

						Year 1								Year 2								Year 3

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																								●

				WP2 - ISOL yield measurements

		MS2.1		Testing and refinement of IRIS and tape system		→						●																		togliamo

		MS2.2		Measurement of ISOL transport and ionization efficiencies with stable beams		→						●

		MS2.3		Resonant laser studies of Mg photo-ionisation schemes		→								●

		MS2.4.1		Yield measurements of Mg-28 from SiC targets										→						●

		MS2.4.2		Optimisation of SiC targets										→								●

		MS2.5		Resonant laser studies of Sc/Cr/Ag photo-ionisation schemes										→														●

		MS2.6.1		Yield measurements of K-43, Cr-51 and Sc isotopes from TiC targets																		→						●

		MS2.6.2		Optimisation of TiC targets																		→						●

		MS2.7		Yield measurements of Ag-111 from UCx targets [only if UCx is available]																						→		●

				WP3 - Models and simulations

		MS3.1		X-sect, yields and purity modelling for 47Sc production  		→												●

		MS3.2		X-sect, yields and purity modelling for 155Tb and other terbium radionuclides 		→														●

		MS3.3		X-sect, yield and purity modelling for 67Cu and other innovative theranostics						→																		●

		MS3.4		Models and simulations for target release		→										●

		MS3.5		Models and simulations for photo-ionisation experiments		→														●

		MS3.6		Monte Carlo simulations of ISOL in-target production										→														●

		→		Activity started

		●		Milestone reached













						2025								2026								2027

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																		→						●

		→		Activity started

		●		Milestone reached





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Milestones_reduced

						Year 1								Year 2								Year 3

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		Report on cross-section measurements at SPES		→						●

		MS1.2		Report on cross-section measurements at ARRONAX		→						●

		MS1.3		Report on cross-section measurements at SPES										→						●

		MS1.4		Report on cross-section measurements at ARRONAX, CAS and i-Themba										→						●

		MS1.5		Report on cross-section measurements at SPES																		→						●

		MS1.6		Report on cross-section measurements at ARRONAX, CAS and i-Themba																		→						●

				WP2 - ISOL yield measurements

		MS2.1		Report on testing and refinement of IRIS and tape system		→						●

		MS2.2		Report on ISOL transport and ionization efficiencies measured with stable beams		→						●

		MS2.3		Report on resonant laser studies of Mg photo-ionisation schemes		→														●

		MS2.4		Report on yield measurements of Mg-28 and optimisation of SiC targets										→						●

		MS2.5		Report on resonant laser studies of Cr and Ag photo-ionisation schemes										→														●

		MS2.6		Report on yield measurements of K-43 (and possibly Cr-51 and Ag-111) and optimisation of TiC targets																		→						●

				WP3 - Models and simulations

		MS3.1		Report on cross-section, yields and purity modelling for Sc-47 production		→						●

		MS3.2		Report on cross-section, yields and purity modelling for Tb radioisotopes 										→						●

		MS3.3		Report on cross-section, yield and purity modelling for Cu-67 (and possibly other theranostic nuclides)																		→						●

		MS3.4		Report on models and simulations for target release		→						●

		MS3.5		Report on models and simulations for photo-ionisation experiments		→														●

		MS3.6		Report on Monte Carlo simulations of ISOL in-target production										→														●

		→		Activity started

		●		Milestone reached













						2025								2026								2027

						M3		M6		M9		M12		M15		M18		M21		M24		M27		M30		M33		M36

				WP1 - Nuclear cross-section measurements

		MS1.1		159Tb(p,5n)155Dy → 155Tb up to 70 MeV at SPES		→						●

		MS1.2		49Ti(d,x)47Sc at ARRONAX facility up to 35 MeV		→								●

		MS1.3.1		natEu(a,x)155Tb at ARRONAX 		→								●

		MS1.3.2		natEu(a,x)155Tb at Czech Nuclear Physics Institute CAS 						→								●

		MS1.4		68,70Zn(p,x)67,64Cu up to 200 MeV at i-Themba lab						→										●

		MS1.5.1		natGd(p,x)152,149Tb in the energy range 40-70 MeV at SPES								→												●

		MS1.5.2		natGd(p,x)152,149Tb up to 200 MeV at i-Themba lab												→												●

		MS1.6.1		natGd(a,x)152,155Tb at ARRONAX 						→								●

		MS1.6.2		natGd(a,x)152,155Tb at Czech Nuclear Physics Institute CAS														→										●

		MS1.7		70Zn(p,x)67Cu,64Cu in the 25-50 MeV range at SPES																		→						●

		→		Activity started

		●		Milestone reached





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_detailed

						Year 1		Year 2		Year 3		Total								Travel 

						[k€]		[k€]		[k€]		[k€]								10		23		27

				WP1 - Nuclear cross-section measurements (LNL, MI)

		EQUIPMENT (INV)		Electrodeposition system - LNL		3		0		0		3

		CONSUMABLES		Enriched material (Zn-70, Zn-68) and custom clearance - LNL		20		0		0		20

				Consumables for experiments - LNL		4		4		4		12

				Targets and custom clearance - MI		20		5		0		25

				Maintenance - MI		2		2		2		6						pi(%)		20		30		40

				Radioactive transport - MI		8.5		8.5		8		25						lnl(%)		60		40		40

		TRAVELS		Travels for experimental activity and meetings - LNL		12		21		6		39						pd(%)		20		30		20

				Travels for experimental activity - MI		13.5		18.5		21		53

		PUBLICATIONS		Publication fees - LNL		5		5		5		15

				Publication fees - MI		3		3		3		9

				TOTAL WP1		91		67		49		207

				WP2 - ISOL yield measurements (PI, LNL, PV, PD)

		EQUIPMENT (INV)		Computing machines - PI		3		0		0		3

				Computing machines - LNL		3		0		0		3

				Sigmatek modules - LNL		11		0		0		11

				Bosch profiles and accessories - LNL		3		0		0		3

				RS components - LNL		2		0		0		2

				Platform for IRIS maintenance - LNL		3		0		0		3

				Optical micrometer for INRiM - PV		6		0		0		6

		CONSUMABLES		Laboratory equipment - PI		2		2		2		6

				Electrical components for IRIS - LNL		1		0		0		1

				Consumables for experiments - PD		1		1		1		3

		TRAVELS		Travels for experimental activity and meetings - PI		2		5		5		12

				Travels for experimental activity and meetings - LNL		3		3		3		9

				Travels for experimental activity and meetings - PV		3		4		4		11

				Travels for experimental activity and meetings - PD		3		3		3		9

		PUBLICATIONS		Publication fees - LNL		0		3		3		6

				TOTAL WP2		46		21		21		88

				WP3 - Models and simulations (PD, PV)

		EQUIPMENT (INV)		CloudVeneto server - PD (and PV)		12		0		0		12

		TRAVELS		Travels for meetings and exchange collaborations - PD		3		3		3		9

		PUBLICATIONS		Publication fees - PD		2		2		2		6

				TOTAL WP3		17		5		5		27

				TOTAL BUDGET		154		93		75		322











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_compact

				Year 1		Year 2		Year 3		Total

				[k€]		[k€]		[k€]		[k€]

		INFN Pisa

		Equipment (inv)		3		0		0		3

		Consumables		2		2		2		6

		Travels		2		5		5		12

		TOTAL PI		7		7		7		21

		INFN LNL

		Equipment (inv)		25		0		0		25

		Consumables		25		4		4		33

		Travels		15		24		9		48

		Publications		5		8		8		21

		TOTAL LNL		70		36		21		127

		INFN Padova

		Equipment (inv)		12		0		0		12

		Consumables		1		1		1		3

		Travels		6		6		6		18

		Publications		2		2		2		6

		TOTAL PD		21		9		9		39

		INFN Milano

		Equipment (inv)		0		0		0		0

		Consumables		30.5		15.5		10		56

		Travels		13.5		18.5		21		53

		Publications		3		3		3		9

		TOTAL MI		47		37		34		118

		INFN Pavia

		Equipment (inv)		6		0		0		6

		Consumables		0		0		0		0

		Travels		3		4		4		11

		TOTAL PV		9		4		4		17

		TOTAL BUDGET		145		89		71		322













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Budget_scaled

				Year 1		Year 2		Year 3		Total				Factor

				[k€]		[k€]		[k€]		[k€]				125%

		INFN Pisa

		Equipment (inv)		4		0		0		4

		Consumables		3		3		3		9

		Travels		3		7		7		17

		TOTAL PI		10		10		10		30

		INFN LNL

		Equipment (inv)		32		0		0		32

		Consumables		32		5		5		42

		Travels		19		30		12		61

		TOTAL LNL		83		35		17		135

		INFN Padova

		Equipment (inv)		15		0		0		15

		Consumables		2		2		2		6

		Travels		8		8		8		24		6k year 1

		TOTAL PD		25		10		10		45

		INFN Milano

		Equipment (inv)		0		0		0		0

		Consumables		39		20		13		72

		Travels		17		24		27		68

		TOTAL MI		56		44		40		140

		INFN Pavia

		Equipment (inv)		8		0		0		8

		Consumables		0		0		0		0

		Travels		4		5		5		14

		TOTAL PV		12		5		5		22

		TOTAL BUDGET		174		99		77		350































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FTE

		PI

		Name		Expertise – Activity in the project		WP		FTE				RT		FTE*RT

		Emilio Mariotti (National and PI local resp.)		Experimental physicist, associate professor		2		0.8				1		0.8

		Pasquale Delogu		Experimental physicist, associate professor		2		0.2				1		0.2

		Alen Khanbekyan		Experimental physicist, researcher		2		0.2				1		0.2

		Total PI FTE						1.2

		LNL

		Name		Expertise – Activity in the project		WP		FTE

		Gaia Pupillo (LNL local resp.)		Experimental physicist		1		0.5				1		0.5

		Liliana Mou		Tecnhologist		1		0.3				1		0.3

		Juan Esposito		Technologist		1		0.2				1		0.2

		Sara Cisternino		Technologist		1		0.2				0		0

		Lucia De Dominicis		Experimental physicist		1		0.5				1		0.5

		Daniele Scarpa		Electronical engineer, technologist		2		0.1				1		0.1

		Alberto Andrighetto		Technology executive		2		0.2				1		0.2

		Alberto Arzenton		Physics PhD student at Siena University		2,3		1.0				0		0

		Davide Serafini		Physics PhD student at Siena University		2,3		1.0				0		0

		Aurora Leso		Physics PhD student at Ferrara University		2,3		1.0				0		0

		Omorjit Singh Khwairakpam		Experimental physicist, Post-Doc		2		0.2				0		0

		Total LNL FTE						5.2

		PD

		Name		Expertise – Activity in the project		WP		FTE

		Sandra Moretto (PD local resp.)		Experimental physicist, associate professor		2		0.5				1		0.5

		Marcello Lunardon		Experimental physicist, associate professor		2		0.2				1		0.2

		Lisa Zangrando		Technologist		3		0.2				1		0.2

		Daiyuan Chen		Physics PhD student at Padova University		2,3		1.0				0		0

		Luciano Canton		Theoretical physicist, researcher		3		0.2				1		0.2

		Laura De Nardo		Experimental physicist, researcher		3		0.2				1		0.2

		Francesca Barbaro		Physics PhD student at Padova University		3		1.0				0		0

		Yuliia Lashko		Theoretical physicist		3		0.3				1		0.3

		Total PD FTE						3.6

		MI

		Name		Expertise – Activity in the project		WP		FTE

		Simone Manenti (MI local resp.)		Experimental physicist		1		0.5				1		0.5

		Flavia Maria Groppi Garlandini		Experimental physicist, associate professor		1		0.4				1		0.4

		Michele Colucci		Physics PhD student at Milano University		1		1.0				0		0

		Elisa Persico		Experimental physicist		1		0.5				1		0.5

		Total MI FTE						2.4

		PV

		Name		Expertise – Activity in the project		WP		FTE

		Andrea Gandini (PV local resp.)		Chemist, technologist		2		0.5				1		0.5

		Antonietta Donzella		Monte Carlo simulation, technologist		3		0.2				1		0.2

		Giancarlo D'Agostino		Metrologist, researcher		2		0.3				1		0.3

		Marco Di Luzio		Metrologist, researcher		2		0.3				1		0.3

		Giorgio Grosso		Chemist, Post-Graduate		2		1.0				0		0

		Total PV FTE						2.3				22		7.3		0.3318181818

		Total project FTE						14.7

												M		F

												20		7

												74.07%		25.93%
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