Isospin-violating dark matter
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We want to determine the fundamental
nature of the dark matter particle

Is it a WIMP, an axion or
something else?

What are its mass, spin,
and quantum numbers?

What is the correct new
physics model for DM?



WIMPs are very special dark matter
candidates
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Their detectability



can be tested in different ways

Indirect detection

SM

High energy photon, neutrino,
anti-matter

Direct
detection

NMuclear recoil

Collider detection

SM

Missing transverse energy




Direct detection experiments search for
nuclear recoils induced by dark matter
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The experimental sighal depends on just 3

particle physics parameters: f*, f, m
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Direct detection limits have been
iImproving over the past years
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How come these limits are reported In a
plane when they depend on 3 parameters?
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These limits all assume that f* = f":
Isospin-conservation

There is no support whatsoever for this
assumption. The default dark matter
scenario should be f° Z " (isospin-
violating DM)



Several simple dark matter models give
rise to isospin-violating DM

Dark-Photon Mediation: fnlfp=0

Z Mediation: fnlfp= -12.5

Light Squark-Mediation: fIf =0.7 (u) or 1.5 (d)



For isospin-violating DM, cancellations
may occur for certain values of f*/f"

F_Is the suppression
in the sensitivity

And they strongly
depend on the target
nucleus




We currently have limits from Xenon and
Argon experiments
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The recent DEAP-3600 limits look
irrelevant but they are not
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The region above the lines Is excluded



For isospin-violating DM, the experimental
limits need to be reevaluated

The limits will
depend on f"/f*

For f'If* =-0.7
the changes are
important

Xenonphobic
dark matter




The DEAP-3600 limit can actually be more
constraining
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The DEAP-3600 experiment is probing new
regions of parameter space!




There Is a region of parameter space
where DEAP-3600 is most constraining
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This Is a new example of complementarity
among different direct detection targets
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Isospin-violating DM is a well motivated
scenario that has become testable

No reason, a priori, to
expect f'/f* =1
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Current limits should
reflect this fact
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