
Underground Physics Research in Pyhäsalmi

• Calliolab Open Call 

• EMMA - muon tracking experiment

• C14 - scintillator liquid development

• Geophysics research

• Calliolab Dark Matter Experiment – CalDM (spin-off from WA105)

• New ideas and funding
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Unique Astroparticle Physics Observatory and 
Underground Laboratory facility

WWW.CALLIOLAB.COM

http://www.calliolab.com/
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Open Call

Overview of Calliolab 2, the newly finished 120 m2 laboratory space at 1430 m2 depth. The

laboratory space is the deepest laboratory with the lowest background muon flux in Europe



CALLIOLAB status October 30th 2015

• Marketing
• Open call ready to receive project proposals https://calliolab.com/opencall/

• several topics: farming, 3d modeling of mines, interferometric measurement of land rise, etc.

• Presentations about Calliolab and open call
• Jyväskylä Dark Matter and neutrino conference, June 2015
• TAUP  conference,  Turin, Italy September 7.-11.
• Teollissuussummit, industry exhibition, Oulu Oct 14.-15. 
• JUNO scintillator substance workshop in Pyhäsalmi oct. 19.-23. 

• Space
• Calliolab 2, the 120 m3 on1430 m level available for rent

• C14 experiment starting in the Calliolab 2 in november 2015

https://calliolab.com/opencall/


EMMA experiment – Analysis of high energy cosmic ray particles 
and measurement of muon showers

• Data acquisition and analysis started in mid-2015
• Scientific Advisory Board Meeting in Pyhäsalmi, June 2015

• Addition of the surface detector matrix in 2016
• Gas filled plank detectors
• Improves the angular resolution of the measurements
• Collaboration with the University of Lodz
• Test the durability of planks over winter



C14 – experiment
• Geo- and Solar neutrino 

experiments require ultra 
low C14 concentration
scintillator substance

• Theoretical simulations 
done

• Experiment starting in 
2015 

Ultra low background Scintillation liquid research and fabrication

JUNO Scintillator
Working group in one of the
Maintenance halls in 
main level @ 1430 m depth



GeoThermal Flux (GTF) 

• Measurement of thermal flux from the Earth’s core

• Utilize the existing borehole in different levels, down to 2 km

• Testing of “Earth models” and radiogenic heat production

• Collaboration with Russian Science academy 

• Expansion to climate change monitoring and earth observation

Measurement of land rise and place tectonics

• 100 m long optical interferometer inside the mine

• Geodetic institute

Theoretical and Applied Geophysics



• Dark Matter experiment at 1.4 km depth
• Direct detection of WIMPs (Weakly Interacting Massive Particles) 

• Cosmic radiation background only 1 ppm compared to earth’s

surface

• The idea: Recycle the WA105 experiment (CERN) ”Laguna/DUNE 

Proto” detector technology to be recycled to DM experiment use

• 2-phase Liquid Argon Time Projecton Chamber

• 3x1x1 m3 active area  4 tons of LAr  the biggest and most

sensitive WIMP detector

CalDM – Dark Matter Experiment



WA105 3x1x1m3

”Proto” 
LAr detector volume 3x1x1 m3

4.7 m

4.9 m

7.3 m

Top cap, electronics

And feedthroughs

• Under construction in CERN, 

expected to be ready by end

of 2016

• Characterization ready by

~Q4 2017

• Need snew customized

space

Crate



Example: Space customization for CalDM

New space to be

excavated

• 15x15x20 m3

• New tunnels ~60 m

• Total cost ~ 2M€

including surfaces, 

crane, safety

structures for LAr

and other

infrastructure



Experiments in conceptual planning phase

• Expansion of GTF experiment for climate change monitoring

• Neutron and gamma-ray characterization of the mine

• Technology development of MicroSeismic measurements with ”white 
rabbit” system

• Installation of a the most accurate new microseismic sensor network to monitor applied
geophysics experiment after the mining activities end

• Solar wind muon detection



International collaboration

• DULIA, H2020 proposal for networking European DULs

• Boulby, Gran Sasso, Modane, Canfranc. and Calliolab

• Networking, joint projects, optimization of space, background characterization, safety, 
standardized working instructions

• APPEC 

• The European Association for Particle Physics

• Critical for networking and participating the collaborations in conceptual phase

• LAGUNA/WA105/DUNE

• LAGUNA Design Study ja Laguna LBNO projects ended by end of 2014

• WA105 2-phase LAr TPC neutrinodetector development in CERN 2015 - 2019

• 3x1x1 m3 Proto  6x6x6 m3 Demo  10 kt Pilot for DUNE (?)

• DUNE 

• WA105 consortium largely joining DUNE. 



Calliolab after the mining ends in 2019

Maintenance cost of the infrastructure 0.8 – 1.5 M€ / year depending on the activities

• Expanding Calliolab operations
• Income from rent (current asking price 20 €/m2)

• Commercial operations

• Production of Geoenergy
• EPOS H2020 collaboration

• Hydroelectric pump power plant

• Geothermal ener

• Some EU or national funding required to ensure the operation up to 2029 


