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Why Low Background Laboratories?
• For the Science!

• Dark matter search
• Matter-antimatter symmetry

• non-zero positive baryon density aka 
universe is made of matter!

• 0νββ search – Majorana particles?
• Proton decay

[Tykva 1995, Theodórsson 1996, Knoll 2010, Jiao 2013, Wilkes 2015]
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Challenges

• Activity is everywhere:
• NORM – Naturally Occurring 

Radioactive Materials – (Diana 12/8)
• Cosmic sources – (Erin 12/8)
• Anthromorphic – it’s our fault!

• Show and tell…

[Theodórsson 1996, Livingston 2004, Knoll 2010, Wilkes 2015]
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Anthromorphic sources
• Atmospheric testing
• Accidents
• Waste
• Non-nuclear power
• Commercial uses
• Ourselves!

[Tykva 1995, Theodórsson 1996, Livingston 2004, Knoll 2010, Peltoniemi 2014, Piquemal 2012, Patzak 2011] 4



Mitigation Strategies
• Active

• Coincidence and Anti-coincidence
• Data analysis

• Passive:
• Careful material selection
• Shielding (Roman lead, pre-1945 armor)
• Go underwater or underground

[Tykva 1995, Theodórsson 1996, Livingston 2004, Knoll 2010, Peltoniemi 2014, Piquemal 2012, Patzak 2011, Wilkes 2015]
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[Votano 2010]
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Some Familiar Laboratories…

[Wilkes 2015] 7



More Low Background Labs…
• Pyhäsalmi

Finland 

• LSM France

[Peltoniemi 2014, Piquemal 2012, Patzak 2011, Zalewska 2007] 8



More Low Background Labs…
• Boulby UK

• LSC Spain

[Peltoniemi 2014, Piquemal 2012, Patzak 2011, Zalewska 2007] 9



Future >Kiloton Detectors: LAGUNA

• Large Apparatus studying Grand Unification and Neutrino Astrophysics

• 3 components:
• GLACIER – liquid argon
• LENA – liquid scintillator
• MEMPHYS – water Cherenkov

• 7 potential locations:
• Boulby, Canfranc, Modane; Caso Umbria, Pyhäsalmi, Sierozsowice, 

Slanic

[Votano 2010, O’Keeffe 2011, Peltoniemi 2014, Piquemal 2012, Patzak 2011, Zalewska 2007, Rubbia 2012] 10
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Future >Kiloton Detectors

And Hyper-K!

Peltoniemi 2014, Piquemal 2012, Patzak 2011, Zalewska 2007, Wilkes 2015, Rubbia 2012] 11



Questions?
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