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LUX Detector

Thermosyphon

A61 top + 61 bottom ultrdow
background PMTs

A370 kg of liquid xenon
A 250 kg in the active region
A 120 kg fiducial.
A Continuously recirculated to
maintain purity.
AChromatographic separation
reduced Kr content.

Coppershield

Titaniumvessels

Top PMT array
Anode grid

PTFE reflector panel

Cathode grid
Bottom PMT array
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Alonization signal S2 and
scintillation signal S1

A Electron Recoil (ER) larger
S2
ime A Most of the background

S2 A Nuclear Recoil (NR)
smaller S2

A Neutron elastic scattering

, B A3D position reconstruction
il |iceon  from drift time and S2 light
pattern

A Reject events in the outete
layer
A Seltshielding

AReject events with multiple
hits

Incoming
Particle . S1
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LUX event
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Calibration of response fddecays v

Post science calibrations
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ANonuniform electric field in
LUX allowingneasurements of
response of_Xeto electrons
from b-decaysat differentfield
strengths
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Spinindependent Interactions PRL 118, 021303 (201
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A Axionsfrom the Sun and primordial ALPs
could be detected through coupling to
electrons viaaxio-electric effect

A LUX data collected in 2013

A data published iPRL 116, 161301 1201\@93re
superimposed to show the relative location of
expected signal events

A Background model describes the data well
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ALimits on ALP coupling to electron
assuming that ALPs constitute all o
the galactic DM
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Sensitivity to SufbeV DM d LIVERPOO!

ANR is too low i Xedetectors for SukGeV DM particles

AStill theMigdaleffect and Bremsstrahlung could provide some
sensitivity through detection of electron or photon

ASuggested by Chiiuvarisand JosePradler(PRL 118, 031803 (2017))

gR

Migdal effect: Emission of electron due to recoiling nucleus Bremsstrahlung: photon emission frorde
Theory in JHEP 03, 194 (2018) atom due to DMnucleus scattering

o
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AHidden sector could be isomorphic to the SM
A Mirror partners with the same masses, etc.

A Interactions with the SM through kinetic mixing which induces tiny electric charges for the mirrc
protons and electron#, electromagnetic interactions

A Theoretical constraints on the mixing parameter:'liﬂg(]}lﬁ x1 010

A LUX limit is set VS local mirror electron temperature which is expected to b&e\D.3
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AAnnual modulations due to the Earth rotation around the Sun
AVery low background: 2:80.2 cts/day/ke\,/tonne

ASingle scatters in innermost 51.4 kg_ofe

A271 live days with periods of detector instabilities excluded
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Diurnal Modulations
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Sidereal Tir

No statistically significant diurnal modulations at
the sensitivity level ~9% or ~Ocpd ke, /tonne
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Sensitivity @ Single Scintillation g

Photon level arXiv:1907.06272
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ASin%Ie VUV photon produces two ANR threshold could be lowered to
photoelectrons (DPE) in LUX PMTs (~17% 0.3keV
probability) . ATested with LUX 2013 data
A Requiring DPE in 1 PMT recovers some events .
cut but Zfold coincidence requirement A6 detected events agree with
A Effective suppression of Dark Counts and background expectations (dark
visible light counts leakage coinciding with S:
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A Sensitivity to Lower Mass DM oo

arXiv:1907.06272

¥

o

! J L \ . : L : 2.5 1038 == mel” lpbdxlmh-uﬂ:;g\fcmﬂl — clmsmcm-zms L
o 3 - ' - L1keV cutoff —— PandaX-1I-2017
_____ E *? PICO60 2017
e 20 2 5 4 = —— CDMSLiwe 2017
103 + e 2 E 1ﬂ_3q_§ : tﬁ E:: =
1 o g
i “% §
é D Y 15 ‘g % 1{}‘4‘3—
I B A 2
< S 105 5 1041+
_____ , 5 c :
1054 / e
] / r 05 m g 10—4’2_
106 : e 0.0 a3
3 4 5 6 17 1{}432.3.4.5.6
WIMP mass (GeV/c?) WIMP mass (GeV/c?)
ALow efficiency but ASignificant improvement in
Avery low background sensitivity to lower mass DM

A retaining 3D reconstruction
capabilities
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Aln addition to the best limits (for its time) on SI DM interactions the LU
provided data which is indispensable for many more analyses

ABetter understanding of processesliXein large range of recoil energies
Almproved models for future experiments

APioneering new analyses and testing different DM signal models
ADeveloping new analysis techniques

AMore analyses in the pipeline
AStay tuned



