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Annual Modulation of DM yDARK () B8

MELBOURNE

A model independent signal for dark matter due to
relative motion of earth through DM halo

Period of 1 year, peaking June 2 nd
June (< s Wigw
)

Direction of
220km/s solar motion

Expect very low modulation amplitude ~0.01
WIMP wind ]

cpd /kg/keV

/

December

dR

E(t) = S0(ERr) + Sm(ER)cosw(t — to)

Events are rare and low energy
A Small WIMP-nucleon cross section ~ 10 48z 1040
A keV scale (1-100 keV) energies for WIMP of mass 10 -1000 GeV/c?

Requires tight control of modulating backgrounds
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Interaction Mechanism TTER@

Search for nuclear recoils of WIMP off of Na/l nuclei

Properties of dark matter imply low energy  (keV) scatters p

o—

Observable: scintillation light in crystal

Reconstruction of recoil energy -> understanding of quenching factor

M. J.Zurowski , arXiv: 2211.15861 Eee — Q(ENR)ENR'

Nuclear recoil spectrum ﬁ for Na, m =10 GeV /¢’ 0.35
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The DAMA/LIBRA Anomaly
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The DAMA/LIBRA experiment produced 20 year long observation § 0.05 -
of annual modulation PO02S | 4y
A 1-6 keV nuclear recoils at a significance of 12.9 & g B e
A Is currently unresolved mﬁ";’“ﬁ: :
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Anomalies best tested by similar, but B e BAns anansanannnas
improved, detectors: paviak . E
A ANAISz Canfranc underground lab, Spain N | { =— 20 uncert.
A Cosinel00 z Yangyang lab, South Korea B | ) 1 — o QF
A Cosinus 7 LNGS, Italy ANATSE - ] e
A SABREZz Stawell , Australia and LNGS, Italy s e e e - * 185_38) |
my = 100 Gev /| b - E ,
Current tests of DAMA/LIBRA results are T = 200 e i ]
inconclusive 0090 0T 0T 0008 'o'.nl»ubl 50050010 00TE 0,020
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Detectors in two locations:

A SABRE North: Laboratori Nazionali del Gran Sasso (LNGS), Italy [ T
A SABRE South: Stawell Underground Physics Laboratory (SUPAstralia = ERe
Dual hemisphere z seasonal backgrounds opposite phase i.e. Muon E . J
induced ? SUF’(IB_ran Sasso :
SABRE South is a first for Australia: g o Modane (Lo Homectore H10°°
A First deep underground laboratory at 1025 m s o Jie
A First underground dark matter experiment S Sudbury
Lab completed in 2022, SABRE South to be assembled 2023-2024 1 Equivalent Vertical Depth [km.uw.e] ]
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