)

wN Darksidenew results and prospec

IDE
A
y

Matteo Cadeddu
INFN & Universita degli Studi di Cagliari
Onbehalfof the DarkSideCollaboration
La Thuile 2018, March 3rd 1



The DarlMatter paradigm

The evidence for the existence of Dark Matter (DM) is overwhelming, and
comes from a wide variety of astrophysical measurements.

Observations
from

Velocitydispersionof spiralgalaxies

In the 19705, Fordand Rubindiscoveredthat rotation curvesof galaxies
areflat. Thesimplestexplanationisthat galaxiescontainfar more mass
than canbe explainedby the bright stellar objectsin the galacticdisks
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CosmidMicrowave Background
CMB temperature anisotropy
angular power spectrum seen by
Planck,with the predictionsfor the
bestfit of the standardcosmological
modelparameters

Bullet clusterand gravitationallensing

Lensing and optical observation of
two galaxyclusterscollision The DM
particles (blue) interacting only
weaklycould passthrough eachother
more easilythan the barionic matter

(pink).
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Detectionof DarkMatter

Interaction strength with normal matter (SM)
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The most searched candidate is a Weakly
Interacting Massive Particle (WIMP) that

decoupledwhen non relativisticand are provided
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Canit establish that the new particle is
the DM?
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by manytheoriesbeyondthe SMlike SUSY

Indirectdetection

High-energyneutrinos,gammas

look at overdense regions in theky.
Astrophysicabackgroundsre difficult
to model

Directdetection

Nuclearrecoilsfrom elasticscattering
Dependencen A,J
Localdensitiyand \distribution 3



The WIMPBspectrum

Standardecoll spectrum i.e. differential event rat@er unit detectormass:
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TheDarkSidd’rogram

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020222
Past Present Fut

DarkSidel0 DarkSide50

Technicaprototype Sensitivity to WIMP Sensitiviyto WIMPnucleon
No DarkMatter goal nucleon cross section Cross sectiop 1 o

pm G forawiMp  (p Tt i )fora WIMP
mass of 100 GeW massof 100 GeM (1 TeVw)



DualphaseTPCworkmgprlnC|pIe

Light collected by top and bottom PMT arrays
{m T t NAYIl NE A8 OA Y Uiaiggial U A 2
{H T {SO2YRArNd pozkex @
{ m ->dull nergy deposition [ ) ...
5 NJA ® tertidah(2y Bosition .. .’
{H [ KIFyyStxypositdk § LI @S

S2 pattern on

top PMTs

'f

‘x._.,,__ |
NG 7Y lh—-g

gceegege

Why Argon?

DiscriminationPulse Shape Discrimination (PSD)
A Arscintillation decays with 2 state$singeX 7 ns

and Tuipex 1600 ns.
A NR produces mortsingiet and lesstipiet States than ER.
A fe0= the fraction of S1 light collected in the first 90 ns.
A feorejections p Tifor single scatter ER




NucleamrecollsVS electromecolls

XENON: S2/S1

With the separation achievedby XENONOQ, it is found that a
99.5% Electronic Recoil discrimination correspondsto a 50%
acceptance of Nuclear Recoil events while 99.75% ER
discriminationgives40%NuclearRecoilacceptance

ARGONSL PulseShapeDiscriminationPSD)

Argonhas a fast component with Ansdecay time or aslower
component withl.6 psdecaytime depending on the nature of
incident particle.

In DarkSideb0, we used the
discrimination  parameter
f90, defined for each
scintillation event as the
fraction of primary
scintillation light (91)
collectedin the first 90 ns of
the pulse
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