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• This presentation provides a proposal for a procedure.


• There are many ideas for new projects. For the best chance of success we need to work together.


• We are mostly at the concept stage with future WIMP projects, but must move through the design stages soon.


• Major particle physics projects typically target LE and LP funding. 


• LE24 is due by to the ARC by 29 March 2023. 


• SABRE is submitting an LE request (not successful in LE23 round).

6 LHC

At our last visit we noted that: “Currently the analysis e↵ort is mainly searching for SUSY
final states. In the future, it would be logical to shift the emphasis to signatures, both
arising in SUSY and/or other Beyond Standard Model Physics scenarios, with emphasis on
dark matter.” The ATLAS team have been responsive to our request, e.g. the talk prepared
by Paul Jackson does a nice job of presenting the analysis work of the Centre in the context
of the larger framework of dark matter searches at ATLAS.

The group are playing an essential role in a significant number of analyses. As they note,
improving how we reconstruct objects and the trigger will be vital to our ability to explore
the LHC Run 3 data e↵ectively. Accordingly, the committee is pleased to see the timely
object work in which the group is engaged.

The summary of the status of the inner silicon tracker (ITk) construction was helpful. The
contributions Melbourne and Adelaide make are extremely important for ATLAS. Melbourne
will produce 40 ITk R1/R4 modules per year (2-3 year production run), with Adelaide in a
supporting role.

7 Recommendations

• The ISAC recognizes that the problems associated with the pandemic have added costs
and delays to the Centre-supported projects, and we recommend continued e↵ort to
identify additional sources of funding.

• Producing competitive and exciting results from SABRE in a timely fashion must be
the top priority, and more resources from within Australia and international partners,
such as SABRE North, must be quickly mobilized for this goal.

• Specific technical risks for SABRE installation should be identified, prioritized and
evaluated soon. Examples include moving equipment to SUPL, avoiding radioactive
contamination, handling of crystals, liquid scintillator handling, etc. A small group of
external international technical experts should carefully check the plans. If possible,
they should do on-site checks. Identifying long-term support for SABRE operations
and expertise in low-background experiments is important.

• Once SABRE is installed, an international workshop on developing a non-WIMP SABRE
program should be held at a site near the SUPL laboratory to generate further inter-
national interest.

• A strategy for the Centre that includes collaboration-wide decision-making about future
projects should be put in place that leads to a program that maximizes the value of
the present assets and the future SUPL laboratory.

• Leadership by the theory group on the future strategy for SUPL will be very valuable.

• Further integration of plans for SUPL and the WISP group with the Quantum Com-
puting/Sensor e↵ort in academia and industry in Australia is highly encouraged.
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Summary of the February 2022 Review of
The ARC Centre of Excellence for Dark Matter

The International Science Advisory Committee:
Janet Conrad (Chair), Nigel Smith (Deputy Chair), Thomas Browder,

Stephen Buckman, Aaron Chou, Priscilla Cushman, Carlos Frenk,

Daniel Hooper and Ian Shipsey

September 26, 2022

1 Introduction

This is the second report of the International Science Advisory Committee (ISAC) of the
ARC Centre of Excellence for Dark Matter Particle Physics. The activities are focused
on one of the most important scientific questions of our time: What is Dark Matter? We
know that this non-luminous matter, representing more than 80% of the universe, must
barely interact with ordinary baryonic matter and radiation because its presence is yet to be
observed except through interactions via gravity. Most dark matter is thought to be exotic in
nature, composed of some as-yet undiscovered, very-weakly-interacting new particles. Beyond
this, we know very little about Dark Matter, but the zoo of theoretical candidates is very
large. Thus, to make progress, it is essential to have a diverse and well-coordinated program
of attack, with solid communications between groups performing di↵erent types of searches.
The ARC Centre of Excellence for Dark Matter Particle Physics (henceforth called “the
Centre”) is a unique venue for this coordinated approach.

In its first year of running, the Centre made substantial progress on research and facilities.
Despite the great di�culty of launching the Centre during a pandemic, we observed strides
in establishing the dark matter search program, forming connections to Australian physicists
with closely related interests, and making connections to physicists worldwide.

As with the initial review, the Centre participants provided pre-recorded talks for consid-
eration by the reviewers. The reviewers then provided a list of questions to the participants.
These were answered in writing as well as in a live Q&A period over Zoom. Detailed infor-
mation on the FTEs associated with each project were provided—an important mechanism
for developing strategy. The e↵ort in collecting this information is appreciated.

Overall, ISAC found the work of the scientists of the Centre to be well-considered and
moving with great promise. Below, we review the individual areas of study, reporting our
findings and specific comments. At the end, we provide a set of recommendations that may
be useful in guiding future plans. Overall, we rank the scientific activities of the Centre at
the highest level: outstanding.
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Objectives
• We propose to establish a procedure to develop new experiment research programs within CDM via stages of liaising, 

documentation, resource estimation, and review. 


• Future projects must take into account available resources and opportunities for further resources. This includes, financial, 
personnel, and space at SUPL if hosted there. 


• Expect that any future programs may be considered in the following categories. 


• Category 1 Strategic SUPL Experiments 


• These will be experiments with strategic physics outcomes. Infrastructure costs will be dominated by the requirements 
of SABRE for the coming year, but long term planning associated to personnel should start already.


• Category 2 International Experiments 


• Key international experiment programs for the CoE to engage in. These will generally be experiments with broad physics 
outcomes in very large facilities that cannot be undertaken in Australia. 


• Category 3 R&D Facilities 


• Synergistic research and development programs with outcomes for future experiments. These will primarily support 
future experiments in Australia, but can also be used for technology development in larger scale experiments overseas. 
This category may require infrastructure funding by the end of 2023, placing a stringent requirement that a review 
process is completed in time for LE (or LP) submission. R&D is a good opportunity for LP.
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Example Projects
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Cat 1: SABRE Cat 2: XLZD Cat 3: Cryogenic test facility
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SUPL

• SUPL has an independent research 
committee that will review and prioritise 
any new projects with a process that is 
independent of the CoE.


• Integrating any new facilities into SUPL is 
non-trivial. 


• SABRE will be the largest user for ~ 5 
years.


• There is limited space for new facilities.


• This needs to be taken into account in any 
dialogue and planning processes.
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Stage 0: Communication & Milestones

• Grass-roots process to elucidate 
ideas for new projects that will feed 
into the the EoI stage.


• Initially based on survey from M. 
Tobar prior to the CI meeting.


• We can expand on these ideas 
through discussions at this 
workshop.
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Stage 1: Expressions of interest
• Expressions of interest are short documents (5 pages) containing: a statement of the physics goals; a description of 

the experiment; maturity of technologies and timescale for implementation; a rough estimate of the budget and FTE 
requirements, maybe extrapolating from previous projects. The document should not be a large burden on the authors. 
There should be an opportunity to propose highly innovative, high risk projects, as well as more mature projects. ECRs 
are welcome to submit EoIs for review.

7

1.Expressions of interest prepared under the three categories of project, 
which can include future plans for current projects such as SABRE. 
Responsible: Centre CIs and AIs and their research teams. Should 
include ECRs. 

1.1.Review of resource requirements and timelines, including how 
experiments will be built at the required scale and the potential 
interplay or interference between the different proposed projects. 
Responsible: Light review by centre research committee.  

2.Feedback to each program by a panel of experts and stakeholders, 
particularly in identifying feasibility and strategic research. 
Responsible: A team of experts comprised of PIs, CIs, SUPL 
representatives, and outside experts determined by the Centre research 
committee (i.e. ISAC). 

2 Program development procedure 3

01 02 03 04 05

EoI Development

Call for EoIs

EoI preparation

Board review

Board review feedback

01 02 03 04 05 06 07 08 09 10 11 12

EoI Development

Call for EoIs

EoI preparation

Board review

Board review feedback

CDR Development (Cat. 3 - R&D)

CDR preparation

Board review

Formal CoE support

CDR Development (Cat. 1 - Strategic Experiments)

CDR preparation

Resource assessments

Board review

Formal CoE support

Timeline (months) given as a 
guide only.

We encourage EoIs to be written for ongoing projects and 
international projects to clarify future plans (category 2).
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Stage 2: Conceptual Design Reports
• Conceptual design reports are longer documents (20+ pages 

depending on complexity) with sufficient detail to produce an 
accurate budget cost, and a clear description of the physics impact 
and competitiveness.  

1.Conceptual design report to be prepared for facilities hosted in 
Australia. (We may need to do this for international projects too if 
they require substantial competing resources.) 
Responsible: Centre CIs and AIs and their research teams.  

2.Review of resources for Australian hosted projects.  
Responsible: Centre WIMP research committee.  

3.Review of each program that proceeds to conceptual design report.  
Responsible: A team of experts comprised of PIs, CIs, SUPL, and 
outside experts determined by the Centre research committee (i.e. 
ISAC). This probably should be the same team that reviewed the EoIs.  

4.Formal support to complete and operate the project.  
Responsible: Centre leadership. 
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Resource assessments

Board review

Formal CoE support

Timeline (months) given as a guide only.

CDRs for full scale experiments are expected to require 
significantly longer timescales than R&D programs. Full scale 

experiments may need multiple income streams, including 
evidence of international collaboration on the projects.
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What’s next?
• The WIMP direct detection working group will manage the preparation of EoIs over the 

coming months. 


• The research committee will be engaged to provide feedback on resources in this process.


• EoIs are expected to lead to grant proposals in the coming rounds. Not necessarily all.


• Through this process the centre can maximise the present assets of CDM and the potential 
for impactful research, particularly involving SUPL.
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