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The new LUNA-MV facility

Matthias Junker

INFN-- Laboratori Nazionali del Gran Sasso
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LUNA-50 kV

1992 – 2002 

Voltage Range: 1 - 50 kV

Output Current: 1 mA

Beam energy spread: 20 eV

First steps: LUNA-50 kV (1997-2002)

Collaboration of Ruhr University Bochum (Germany) and INFN
Setup build as PhD Student projects (some still or again at LUNA)

Important contributions to  
● “Solar Neutrino Problem” 

(3He(3He,2p)4He
● Bing bang d(p,g)3He
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LUNA MV inside Gran Sasso Laboratories

LUNA-MV will be installed in the North part of Hall B 



10Dec. 1, 2016                                                                            M. Junker, Silvermoon workshop at LNGS

LUNA-MV is not alone   neutron shielding→
● Neutron flux at LNGS = 3x10-6 n/(cm2 s)

● Neutron flux simulations
● Setup:

● 80 cm thick concrete shielding 
● E

n
 = 5.6 MeV  

● LUNA-MV flux 2x103 n/s (isotropic)

● Two independent simulations:
● GEANT4 by LUNA (D. Trezzi, Milan)
● MCNP by INFN-FISMEL service (A. Esposito, O. Frasciello)

● Neutron flux produced by LUNA-MV just outside the shielding≈  1.4 – 3.4x10-7 n/(cm2 s)
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   LUNA-MV: details of the construction procedure 
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   LUNA-MV: details of the construction procedure 
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LUNA MV – no neutron may escape …
Detail of the shielding pass through 

E
n
 ~ MeV

Trasm.~ 1/10 each turn
Solid angle fraction at the 

nearest pass through ≈ 4 10-4

Filled by 
polyethylene 

spheres

Pass through dimension:
H = 20 cm, W = 40 cm
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Power to LUNA-MV
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Servizio Sottogruppi Interfaccia Tipo di Richiesta

WATER 
COOLING

Deionizzata Scambiatore (primario H2O LNGS – 
secondario Acceleratore)

10 l/min Closed Loop

Normale Scambiatore (primario H2O LNGS – 
secondario UTA, Targets…)

Vedi next slide

VENTING

Controllo RH% e T UTA interna SA Circuito chiuso (HVE)

Lavaggio e ricambi

Circuito Sala B

3-5 times/h

Exhaust (pompa)  30/40 m3 h (HVE)

GAS

ARIA COMP. Circuito Sala B 6 bar, 4 l/s

LN2 SA

Forniti dalla CollaborazioneGN2

He 0,4 l a 150 bar

H2 0,4 l a 150 bar

Cooling, Venting, Technical gases for LUNA-MV
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Do it the Safe Way ….
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LUNA-MV : basic schedule
Action Date

Delivering of the first HVEE technical design October 2016

Opening of the tendering procedure for LUNA-MV plants November 2016

Submission of the Authorization request to «Prefettura 
dell’Aquila»

December 2016

Beginning of the clearing works in Hall B February 2017

End of the tendering procedure for the new LUNA-MV building May 2017

Beginning of the construction works in Hall B September 2017

End of the tendering procedure for LUNA-MV plants July 2017

Beginning of the construction of the plants in the LUNA-MV 
building

January 2018

In-house acceptance test for the new LUNA-MV accelerator June 2018

Completion  of the new LUNA-MV building and plants April 2018

LUNA-MV accelerator delivering at LNGS July 2018

Conclusion of the commissioning phase December 2018

Beginning First Experiment January 2019
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