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We are excited to read that the Centre has 
identified many objectives, from hiring policies 
to carer support, fellowships, and training to 
ensure the best working environment for all 
members. 

ARC FEEDBACK ON ANNUAL REPORT



INCLUSION AND DIVERSITY

SBS inclusion program: two courses 
(Core inclusion and Gender) for all 
centre members

Emotional Intelligence module from 
enmass for all centre members



2021 Outreach and Impact Award 

Michael Baker Raghda Abdel Khaleq



2021 Collaboration & Centre Values Award 

Madeleine ZurowskiCiaran O’Hare 





Ben McAlester,  UWA Rising Stars 2021 competition 
Navneet Krishnan John Carver Physics Prize 
Theo Motta, Alexander von Humbolt Fellowship.
Anna Mullin, Gates Scholarship 
Mike Tobar IEEE Ultrasonics, Ferroelectrics, and Frequency 
Control Society Distinguished Lecturer for 2021/2022
Catriona Thompson EFTF-IFCS 2021 Best Student Paper Award
Maximillian Amerl Silver Bragg Medal 



COLLABORATIONS

Graduate Melbourne School of Education: Jan van Driel, Victoria 
Millar and Maurizio Toscano, they funded 2 PhD scholarships to 
research STEM uptake in schools in partnership with our 
outreach program

Artist in residence partnership and DM exhibition 
in 2023 (with CERN if Covid allows)



COLLABORATIONS

Swinburne Design 
Factory: Christine Thong 
at the “fuzzy frontend” 
of translation



FUTURE PLANS

Ideas suggested by ECRs:

- Media training

- Writing workshop

- Science communication 

- Resume writing

- Networking with international partners 
(esp. for people on or soon to be on the job market)

- Professional skills

Good suggestions 
but base off a few 
responses
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NEXT STEP
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THE CHALLENGE

Many possibilities:  multifaceted experimental approach to discover dark matter

Artwork by Sandbox Studio, 
Chicago with Corinne Mucha
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THE ADVANTAGE

Jinping 
Underground 
Laboratory, 

China

Stawell 
Underground 

Physics Laboratory

ADMX Experiment, 
USA

Sanford Underground 
Physics Laboratory, 

USA

SNOLAB, 
Canada

Gran Sasso 
National 

Laboratory, 
Italy

Boulby 
Underground 
Laboratory, 

UK

Ready 2021

Need both hemispheres to confirm any dark matter discovery



SABRE 14

DAMA/LIBRA DAMA/LIBRA

COSINE-100

97.7 kg x yr 
exposure 
compatible with 
the DAMA/LIBRA 
result


ANAIS

314 kg x yr exposure with no evidence of DAMA/
LIBRA modulation at  significance
≈ 3σ

Physical review letters 123.3 (2019): 031302.

Physical Review D 103.10 (2021): 102005.

Naive Sm Combination (depends on QF)

ANAIS

COSINE

Global

DAMA/LIBRA



SABRE 15

SABRE Projected performance

To compare the exclusion/discovery power of currently operating NaI detectors, want to test 
how well they can observe the DAMA modulation with their setup, accounting for present live 
time (NB: typical benchmark values are 3𝜎 for exclusion and 5𝜎 for discovery)



SABRE

SABRE South @ SUPL
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• ToF Muon System  
9.6 m2 x 5 cm EJ200 
R13089 PMT x 16 @ 3.2 GS/s


• Veto System 
12k litres Linear Alkyl Benzene + PPO & Bis-MSB 
Stainless steel, non-thoriated welds, lumirror coating  
Oil-proof base R5912 PMT x 18 @ 500 MS/s


• DM Target Detector  
NaI(Tl) Crystals  
R11065 low radioactivity PMT x ~14 @ 500 MS/s


• Key requirement to understand modulation in background 
contributions - requires particle ID. e.g. µ/γ/n.



Peter Cox - University of Melbourne - CDMPP Workshop 2021

Where we are now

EW-scale DM

Large ݉஺ targets
Multi-tonne scale

Sub-GeV DM

Small ݉஺ targets
Low energy thresholds
O(kg) scale

APPEC report 2104.07634

WIMPS



Peter Cox - University of Melbourne - CDMPP Workshop 2021

The future (high mass)

Current generation

PandaX-4t, LZ, XENON-nT ~5t Xe
commissioning/data taking

Future

DarkSide-20k 46t Ar (2025)

DARWIN ~40t Xe
ARGO ~300t Ar

figure: XENONnT

Peter Cox - University of Melbourne - CDMPP Workshop 2021

The future (low mass)

Cryogenic bolometers (phonons) 
CRESST-III, COSINUS (+ scintillation) 
EDELWEISS, SuperCDMS (+ ionisation)

Ionisation detectors
SENSEI, DAMIC-M (skipper CCD)
NEWS-G (SPC)

Ar/Xe TPCs
Migdal effect
Dedicated DarkSide-LM

Significant progress expected in the next ~5 years  



Peter Cox - University of Melbourne - CDMPP Workshop 2021

The next frontier: ݉஽ெ ൏ ͳͲͲ ���

e.g. TESSERACT (HeRALD/SPICE)

R&D, targeting experiment in ~2027

0DQ\�LGHDV�SURSRVDOV�LQ�WKLV�VSDFHf�
TESSERACT Snowmass LoI

�VHH�:HGQHVGD\pV�VHVVLRQ�

figure: Y. Hochberg



AXIONS



41

2-4 GHz 
Extended 
Frequency 

Range 
(EFR) 

(Target: DFSZ)



ORGAN
ORGAN Run Plan
• Phase 1: Narrow searches around 

15-16 GHz and 26-27 GHz

• Runs 1a/1b (dark green): HEMT-
based amplifiers and TM010 tuning 
rod resonators, form factor of 0.4. 

• Phase 2: Wider searches 
(15-50GHz) building on expertise 
gained in Phase 1

• Phase 2, dark red: Quantum limited 
linear amplifiers (2-4 cavities)

• Light red/green: Single photon 
counter

Phase 1a

• Targeting 15.3-16.5 GHz at  
(ALP co-genesis)

∼ 3 × 10−12gaγγ

• Scan rate - How fast we can exclude axions 
at a given mass and coupling

•  Scan rate ∝ ω−14/3

•  (small cavities)ω ∝ R−1 and V ∝ R3

• Small cavities = Small machining tolerances

Predicted Limits 
Still to come..

Preliminary Limits
• Predicted limits using , , Qave = 4000 Tsys = 10K B0 = 11.5T

• Set to be place the most sensitive limits in this region 



2021 CDM Poster Awards

Voted by panel:
Madeleine Zurowski
Influence of NaI background and mass on model independent 
tests of DAMA's modulation



2021 CDM Poster Awards

Voted by CDM members:
Graeme Flower
Choosing Dissipative Models for Josephson Junction based Single 
Photon Counters



Illustration by Sandbox Studio, Chicago

Thank you for all your effort this year

Looking forward to the next years of 
exiting research in an inclusive, 
collaborative and safe environment

OUTLOOK
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We are taking part in a scientific 
revolution that will transform how 
human beings see the universe.

OUTLOOK
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PARTNERS

THE TEAM


