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What are we looking for?

Cosmic Visions report (2017)
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—> Strong incentive for searches to be as broad as possible
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Sanford Underground Research Facility
Lead, South Dakota, USA
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Sanford Underground Research Facility
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| LUX-ZEPLIN (LZ)
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et

Electrode Voltage Diam. Pitch Num.
(kV)  (um) (mm)

Anode +5.75 100 2.5 1169

Gate —5.75 7w 5.0 583

Cathode -50.0 100 5.0 579

Bottom -1.5 7% 5.0 565
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/ Astroparticle Physics 96 {2017) 1-10

(e lists available at Sci

Direct

Astroparticle Physics

www.elsevier.com/locate/astropartphys

Identification of radiopure titanium for the LZ dark matter experiment
| and future rare event searches
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UK Data Centre & Sim
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All UK hardware contributions complete
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| - | SIMULATION

\ ASSAY CAMPAIGN

N

Known source
event rates
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Assay campaign
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| Spa}ring you thé details!

- Complete understanding of ER
and NR rates from known sources
over the full relevant energy range
.+ Cosmics, external, internal,

1 )
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Simulated dataset inside the fiducial volume for the ©

full LZ exposure (1000 days X 5600 kg)
O

ER: electron recoil
NR: neutron recoil

ER and NR events
discriminated from their
different S2/S1 proportion

ER and NR bands obtained
through calibration

Many y and n events occur
close to the TPC wall

» Veto them: Xe skin and
oD

» Define a fiducial region:
5.6 t for the WIMP search

PLR analysis
Blinding via salt
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E More Science

| SD interac‘t-'iﬂOns, axiohs, axion-like particles (ALPs), sub-GeV
dark matter, leptophillic axial vector DM, astrophysical
| neutrinos, Ovpp’s, EFT analyses...
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SD WIMP-neutron (left) and WIMP-proton (right) scattering for a 1000 live day run

with a 5.6 tonne fiducial mass.

https://arxiv.org/pdf/1802.06039.pdf
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{ Migdal effect Phys. Rev. Lett. 121, 101801

E More Science

SD interactio*vns, axions, axion-like particles (ALPs), sub-GeV
dark matter, leptophillic axial vector DM, astrophysical
neutrmos Ovﬁﬁ s, EFT analyses

| MatthewJ Dolan, Felix Kahlhoefer, and Chrlstopher McCabe

/
f

* x-n scatter leads to additional ER signal

* ER quenching is << NR quenching

* Even if NR signal is below threshold, ER may still be visible
« Extends low mass sensitivity

* Note: The reality of the Migdal effect is yet to be confirmed!

/"'

o~
P ° .
51 @ EAN

é' e' N \ = e ‘ m.N.a'ﬂ
\l \ \

Alex Murphy - IPPP - 03 December 2019

36



/

! More Science

'SD interacti\c‘_)\ns, axiohs, axion-like particles (ALPs), sub-GeV
dark matter, leptophillic axial vector DM, astrophysical
neutrinos, Ovpp’s, EFT analyses...

/ il L ,
/ ‘ o - 47

/ - ’
" Migdal effect

- | D.S. Akerib et al. (LUX Collaboration) -
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E More Science

J

J

| SD interacti-c‘_)\ns, axiohs, axion-like particles (ALPs), sub-GeV

dark matter, Mirror dark matter
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| In the context f this meeting. .
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- Updating the SHM

P ‘// /",w"' e '

_— Whatis the

impact on

/= | i direct detection
" (with LZ)?
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XENON FUTURES:

R&D FOR A GLOBAL RARE EVENT OBSERVATORY

Bl Unive 'HE UNIVERSITY Im unl College : RN L UniveRsITY oF
Bmmuxuu @ f EDINBURGH \.-p 9 @ LIVERPOOL ke2es
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d “Generation 3” dark matter
- A~50ton LXe rare évent observatory
. * Expectto be operating by ~2030

/ + Broad science remit

Requires R&D now. UK Obijectives:
~+ Direct observation of Migdal effect
-+ Enhanced liquid xenon technology & readout
| < Cryogenic low background electronics

= Advanced radiopurity control techniques
* Design studies for a G3 experiment

‘Phase 1’ (18mo) just approved by STFC
‘Phase 2’ (24 mo) under evaluation.
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n parallel...
" STFC Opportunities Call 2019

Lead: Tim Sumner, Imperial College

y Feasibility Study for Developing the Boulby Underground
/ Laboratory into a Facility for Future Major International Projects
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~« Typical experiment requirements and expectations of facility support
¢+ Use cases for 50-500 tonnes liquid targets for Dark Matter and
1000kg solid targets for OvBB derived from existing
experiments/proposals
« Consultation with wider community
 Recommendation for future developments with timescales and costs
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g 1o summarise. >

i ) r()g eSS
‘t|II ots to do
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i
Great 2rogress
‘t|II lots to do

" Roll on 2020!
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The LUX- ZEPLIN Collaboration
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Black Hills State Unlversny

Brandeis University

Brookhaven National Laboratory

Brown Unlver3|ty

Center for Underground Physics, Korea

Fermi National Acc;elerator Laboratory
Imperial Coﬂege London .

e
<

LIP Coimbra, Portugal - o al
Lawrence Berkley Nat|onal Laboratory
Lawrence Livermore Na’l;fonal Laboratory
MEPhI-Moscow, Russia’ L
Nortbﬂyyestern UnlverS|ty Ay, ey
Pennsylvania State University Ty
Royal Holloway, University-of London

~8LAC National Accelerator Laboratory

% “South Dakota School of Mines and Technology

<>

R R SRS

“South Dakota Science and Technology Authority
STFC Rutherford Appleton Laboratory

Texas A&M University

University at Albany, SUNY

University College London

University of Alabama

University of Bristol

University of California, Berkeley

University of California, Davis

R R S R I

University of California, Santa Barbara
University of Edinburgh

University of Liverpool

University of Maryland

University of Michigan

University of Massachusetts
University of Oxford

University of Rochester

University of Sheffield

University of South Dakota
University of Wisconsin — Madison
Washington University in St. Louis
Yale University
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