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Mirror Dark Matter Model LUX Experiment

* Dark matter in a hidden sector isomorphic to * Dual phase xenon time
standard model [1] projection chamber with |
R . . - Drift time
*  Mirror partners of Standard model particles with 250kg active mass Particle e

. Ran from 2013-2016 | S1

. Detector located 1458 m
underground at Sanford
Underground Research

Interactions: Facility, USA

““““““““““““““““““““““““““““““““ *  Main aim was WIMP search
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Shielding

1. Mirror dark matter energy .
loss from kinetic mixing
interaction with ordinary matter '\

Theory to Detection

Kinetic mixing interaction allows incoming
mirror electron to scatter of an atomic electron
in Xe. This is different to the nuclear recoil
signal used for the conventional WIMP
search. Interaction rate depends on local
mirror electron temperature, T, and
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background rates used as nuisance parameters and number of

: : : for mirror electron temperatures 0.1 — 0.6 keV.
signal events is the parameter of interest.

Dashed lines without shielding and solid lines with.

Results

107 Orthopositronium limit LUX
o First direct detection search for mirror dark matter

Preliminary
1078 *  Ruled out local electron temperatures above 0.3 keV (for this model)

and constrained kinetic mixing below this
*  Previous experimental constraint from search for invisible decays of

w 107E e
= orthopositronium in vacuum [5]
N *  Theory constraint on kinetic mixing [1]: 107! < ¢ < 4x1071°
1077 = LUX Result lower limit from halo dynamics, upper limit from structure formation
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