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Overview

● Phases 
● Science Cases
● Further Opportunities
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Stage 1

● HPGe Counter

● mK Quantum Sensing

● Small TPC test-setups

● SoLAr 

● Astrobiology

● Space Exploration

● Radionuclide 
Monitoring

Stage 2

● HPGe Counter

● mK Quantum Sensing

● LXe full scale 
demonstrator

● Grav. waves R&D

● Atom Interferometry

● Astrobiology

● Space Exploration

● Radionuclide 
Monitoring

Bedretto Phases
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Stage 0

● Background 
measurements

● ARGUS (4k Quantum 
sensing)

● Detailed Muon 
tomography

● Astrobiology

● Space Exploration

● Planned or Active
● Opportunities
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Stage 0
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● Performed a comprehensive set of background measurements, to be detailed after lunch 
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Stage 0 
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● Thanks to Laura we have the 
funds to place two containers (or 
equivalent masonry) underground

● First Physics Lab!

● Still investigating the costs of 
extending air supply

● Enable sciences ahead of any 
infrastructure funds

○ Muon topography, HPGe 
Counter, ARGUS, others?

○ Some ideas discussed this 
afternoon
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Stage 1

● Stage 1: Extending our labs underground
● Significant test setups in ISO 4 clean room
● ProteoMX Dilution Fridge from Oxford Instruments, 

○ Possibly shielded
○ Quantum Sensing Applications

● Flexible gas system for noble gas R&D 
● Underground R&D perform underground measurements 

(ALPINE, XLZD, R&D)? 
● Gravitational Wave R&D

○ Newtonian noise studies
● Leading physics measurement: 

○ SoLAR, QROCODILE? 
● ….
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Stage 1
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● Excavation footprint based on FEAR tunnel

○ Demonstrated to work

○ Can be performed in a few months

● Optimize construction: E.g. borated shotcrete for 
even lower backgrounds

● Already planned surface building with increased 
office space, meeting rooms and large 
garaga/assembly area provide 
necessary surface 
infrastructure
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Stage 2

● Significant excavation (100m-1km scale) for large scale 
experiments and/or gravitational wave experiments

● Discovery & precision observatories 

● Requiring probably significant international collaborators
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Other Opportunities
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Astrobiology
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● Bedrettolab offer unique conditions 
for astrobiology research (deep 
biosphere)

● Extreme environment simulated 
conditions on other planets

● Allows to study deep microbial life, 
impact of cosmic radiation on life 
and test automated equipment to 
scan for habitable environments and  
markers of life such as 
bioluminescence
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FHNW

Space Exploration 
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● Bedretto allows testing of planetary 
exploration devices and autonomous 
equipment

○ Connected to astrobiology

● Automated navigation, mapping
and analysis of extreme environments

● Search for chemicals, life signatures, 
habitable areas

● Contacted Fachhochschule 
Nordwestschweiz (FHNW) and UZH Astro 
but more stakeholders would be beneficial

https://www.google.com/url?q=https://www.fhnw.ch/de/studium/technik/rover-team&sa=D&source=editors&ust=1764260727996149&usg=AOvVaw0J34AjaTXs5J2G1WRW3BsB
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Radionuclide Monitoring

● Radioisotopes can be natural or artificially

○ Produced by nuclear reactors,  
accelerators, generators, 
nuclear explosions or medical

● Cosmic rays create background limit 
the sensitivity of radiation counters 

● Shielded underground settings allows for 
mBq/kg measurement (and lower) 

● Precise monitoring of material, water and air samples for:

○ Environmental baselines and hazards 

○ Material analysis and screening

○ Nuclear non-proliferation and monitoring
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J. Environ. Radioact., 2022, 242, 106789



Björn Penning Bedretto Physics

Let's get going
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Possible Setting without Excavations 
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The Cleanroom Facility

~ 30 m

~ 6 m

~ 3 m
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The Cleanroom Facility

Office space

Ante room

Science space

Dilution 
Refrigerator 
setup

Space for 
Liquid Noble 
detector

Shielded 
Counter
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The Cleanroom Facility


