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Australian Research



• Dilution refrigerator (10 mK base) in 
SUPL (Stawell Underground Physics 
Laboratory) 

• Another at Swinburne University of 
Technology (also 10 mK base) 

• Research areas: quantum technology, 
gravitational waves, dark matter, clocks 
and oscillators, etc 

• Open to collaboration - time is available 
for people with cool ideas

CELLAR Summary



• SUPL is the only deep underground 
laboratory in the Southern Hemisphere 

• Located in Stawell in regional Victoria -  
a few hours drive from Melbourne
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• SUPL is the only deep underground 
laboratory in the Southern Hemisphere 

• Located in Stawell in regional Victoria -  
a few hours drive from Melbourne 

• Stawell Gold Mine is an operational gold 
mine 

• Disused shaft has been effectively donated 
for use as SUPL
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• SUPL was built primarily to host the 
SABRE South experiment (dark matter) 

• Lab ‘opened’ in late 2022 

• First experiments deployed in 2024 

• As a decline (ramp) mine cars and trucks 
can be driven directly to the laboratory 
site 

• CELLAR will occupy a closed, isolated 
‘clean’ room within the lab
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SUPL - Stawell Underground Physics Laboratory

• Depth of 1025 m gives ~2900 m.w.e 

• Flat rock overburden 

• Muon flux similar to LNGS, Boulby



SUPL - Stawell Underground Physics Laboratory



SUPL - Stawell Underground Physics Laboratory



• Various CDM and EQUS researchers began 
discussion for installing a DR in SUPL and 
another on the surface in late 2022 

• Had discussions with SUPL management 

• Applied for LIEF funding in 2023 - project named 
‘CELLAR’ 

• University of Queensland, University of Western 
Australia, Swinburne University of Technology, 
and University of Melbourne partners on the 
LIEF 

• Successful! Funding announced October 2023 

• CELLAR will become a reality!
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Acquisition & Installation



• Sought quotes for two fridges from various 
suppliers 

• Working with SUPL on requirements in lab: 
• Paperwork 
• Chilled water 
• Three phase power 
• Compressed air 
• Liquid nitrogen 
• Radon reduction 
• Dust mitigation/control 

Expect installation of both fridges in Q4 
2024
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• Proteox MX system underground - 
10 mK base, extended tail set, 4+ 
microwave lines, 24 DC lines, 
optical fibre 

• Proteox S system above ground - 
10 mK base, extended tail set, 4+ 
microwave lines, 24 DC lines 

• Working on lead shielding for both 
systems at the moment
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Research Plan Baseline

LIEF: 2024 2025 2026 2027

SUPL
Tender 
Process

Laboratory 
space 

preparation

Delivery & 
installation of 

cryostat

Quantum 
Tech

Dark 
Matter HFGW

Swinburne Dark matter HFGW Open for 
proposals

Procurement and Installation Proposed research plan
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Quantum Technology Research

Short term plans to do various qubit measurements both above ground and 
underground to continue to try and understand cosmic ray influences



Quantum Technology Research

Short term plans to do various qubit measurements both above ground and 
underground to continue to try and understand cosmic ray influences

Also interest from collaborators (companies, universities) for work in other 
kinds of quantum circuits, systems and devices where QP/cosmic ray influence is 

suspected



Dark Matter Research
• Low mass WIMP regime remains largely unproved 

(sub 1 GeV) 

Superfluid-based detectors have been identified as a 
promising platform for dark matter searches in this 
mass range 

Cannot currently be realised in many underground 
laboratories owing to the lack of cryogenic facilities 

We plan to demonstrate an underground superfluid-
based dark matter detector and probe an interesting 
region of parameter space
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https://doi.org/10.48550/arXiv.2306.09726
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Gravitational Wave Research
• High frequency gravitational waves (HFGWs) are 

interesting to probe for new physics 

HFGW detector has implemented in a cryogenic 
system based on mechanical resonators.  

Beyond HFGWs, this experiment is sensitive to 
various other new physics candidates, such as some 
kinds of dark matter, Lorentz Invariance violations, 
etc 

On the surface of the Earth this experiment is 
partially limited by cosmic rays 

CELLAR will enable a search like this in a suitably 
low-background environment
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‘Open Access’ Facility

• CELLAR is open to a wide-range of research collaborations 
• Flexible, low-barrier to getting things cold and measured 
• Essentially: convince a research committee of 4 scientists 

that it is cool and worth doing 
•Please get in touch if you’d like to collaborate



• CELLAR will open in late 2024 

• Hosted in SUPL (Victoria, Australia), ~2900 m.w.e 

• Plans for research in quantum technology, dark matter, other 
new physics such as HFGWs 

• Two dilution refrigerators, one at Swinburne and one in SUPL 

• Collaborate with us!

Conclusions


