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Minimal multi-component scenario: Two WIMPs

The differential recoil rate for a two-particle spectrum:
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Result (in a nutshell)

I Forecast median experimental sensitivity to discriminate between 1DM

and 2DM.

I “Median sensitivity” ⇒ Z =
√

L2DM
Asimov ∝

√
Exposure

I Mass splitting best discriminator! ⇒ If lightest component of spectrum

not . 25 GeV, no hope of significantly seeing multi-component DM!!
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Explore parameter space for interesting degeneracies

Frequentist approach:
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L(θ1, θ2,
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Bayesian approach:

P(θ |x) =
L(x|θ) · π(θ)∫
dθL(x|θ) · π(θ)

●
♦

★
✚✖

♦
●

★

✚✖

Mean (Ge Only)
Mean (Xe Only)
Mean (Xe + Ge)
True

10

15

20

25

30

m
1
(G

eV
)

R
elative

p
rob

ab
ility

P
/P

m
a
x

200 400 600 800

m2 (GeV)

0.2

0.4

0.6

0.8

1.0

3/ 6



2DM in annual modulation

I Components can anti-modulate ⇒ non-sinusoidal!

I Non-sinusoidal signals indicative of multiple-components.
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Test-bed: DAMA/LIBRA

I Phase-2 data inconsistent with minimal 1-Cpt solution.

I Bin-by-bin temporal data not provided ⇒ likelihood free approach.

I Two anti-modulating components reconcile discrepancy with

p = 0.07.
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Thank You!
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