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Underground laboratories for Nuclear Astrophysics
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Gamma background reduction @ LNGS
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LUNA @ LUNA 400
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LUNA @ the new IBF of LNGS
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LUNA 400 and the the new IBF facility at LNGS

LUNA 400 kV
(2001-today)

LUNA-MV @ Bellotti IBF
(today-????)
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14N(p, )15O: the bottleneck of the CNO cycle

Goals of the high-energy experiment
• non-resonant component
• weak transitions (to ground state)
• summing-in corrections
• angular distribution

… all of this in a wide energy range!

LUNA-400
70-370 keV

LUNA-MV
300 keV-1.3 MeV
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Ti(14)N and Ta(14)N and Ta (PVD)
• High purity
• High endurance/ lifetime under proton irradiation
• Low ion beam induced gamma background

CHARACTERIZATION
• IBA (EBS, NRA (d,p), (d,α) @ AN2000 and CN)
• SEM-EDS
• AFM

Thin Solid Targets

PREPARATION (Lab. di fisica dei materiali)
• Reactive sputtering (14N isotopic. enriched gas)
• Plasma diagnostics, real time optical diagnostics
• HiPIMS, Pulsed DC plasmas
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LUNA 400  dep 158_2056_3
TiN/Ta (developed at LNL, lifetime tests)
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LUNA MV – running experiments
TaN/Ta coating developed at LNL
• Reactive sputtering (14N isotopic. enriched gas)
• Plasma diagnostics
• HiPIMS, Pulsed DC
• High density, high purity

TiN/Ta

TaN/Ta

Ep=1.7 MeV
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12C+12C



12C+12C: trigger of C burning in the stars
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12C+12C: trigger of C burning in the stars
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Carbon target development @LNL
NOT  IRRADIATED
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Target design
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IRRADIATION TESTS @Felsenkeller (10-60 W,  12C)
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23Na(p,α)20Ne 



NaxNbyO3
Sodium Niobate target 
deposited on tantalum 
for 23Na(p,α)20Ne 
reaction

Irradiated NaxNbyO3
Target 

Ep = 311.63, Q = 11.5 C
Long run target stability

Sputtered Sodium 
Niobate target is best 
candidate for the 
experiment at LUNA400  
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Deposition process 
optimization underway. 
First endurance results 
are positive compared 
to evaporated sodium 
tungstate. 

IRRADIATION TESTS @LUNA 400

valentino.rigato@lnl.infn.it (LUNA collaboration) CSN3 –LNL   3 Apr 2024 20



Summary And Perspectives
LNL is committed to provide solid targets with specific features
(endurance, purity, low BIB…) to the LUNA collaboration and participate
to  WP and Executive Board.

New  materials solutions are under investigation for future experimental
campaingns, including un-common alcaline species.

The specific experience and expertize is appreciated
• Novel methods of preparation via pulsed (HiPIMS) plasma PVD
• Characterization of physical properties
• Simulation of material properties
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