
Underground labs:
gates to astroparticle physics

Answers to 1-4 from underground labs

…from the roadmap…



There are crazy people that 
go underground to spy the misteries
of heaven

Aristotele



Underground Laboratories

Canfranc
Spain

Boulby
UK

Modane
France





Laboratori Nazionali del
Gran Sasso, Italy

LNGS

Laboratoire Souterrain
de Modane, France

LSM

Laboratorio Subterraneo
de Canfranc, Spain

LSC

Institute of Underground 
Science, Boulby Mine, UK

IUS
Finland

Pyhasalmi lab.

















Dark matter search





Neutrinoless double beta 
decay





Neutrino production

• Supernovae
• Sun
• Accelerators (CNGS)
• Beta beams
• Neutrino factories









140.000 bricks!





Liquid argon on stage





IcarusIcarus• Installazione elettronica
• Maggio – Giugno 2008

• Installazione sala controllo
• Aprile - Luglio  2008

• Installazione circuiti 
criogenici e cablaggi (AL)

• Febbraio – Giugno 2008

• Installazione stazione 
scarico criogenici (AL)

• Giugno – Luglio 2008

• Gara fornitura criogenici
• Gennaio – Giugno 2008

• Raffreddamento e 
riempimento

• Fine Settembre– Ottobre 2008



Recommandations from the 
aspera roadmap



Neutrinoless 2beta decay



Direct neutrino mass searches



Dark matter



Matter stability





The MODULAR approach



Linking underground labs

• Three levels
– Sharing

– Distributing
– Managing



Linking by sharing

• Safety standards
• Outreach
• Training of young researchers

– The “underground lab fellowship”

– Astroparticle physics Institutes 



Linking by distributing

• Access to external users
– Geology

– Biology
– Chemistry

• R&D and tests



Linking by managing

• The resources
• The scientific program
• The future installations



summary

• Underground labs are crucial to the future of 
astroparticle physics

• Recommandations for the next generation
often include more experiments with different 
techniques

• A common strategy for allocating the new 
generation is necessary

• Novel infrastructures, detectors and neutrino 
beam design are part of it



outlook

• The field is moving from national to regional 
to global

• A solid intergovernamental structure is 
needed to advocate to a central authority the 
resources and the scientific programme

• Astroparticle physics hardly geographycally 
centralised ( but DUSEL…)
– Avoid dispersion of efforts: beams are easier to 

move than caverns
– A CERN model or a new “axis” for CERN with an 

underground labs infrastructure


