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Dark Matter Evidence Compact Extra-Dimensions
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 Need appropriate boundary conditions - Randall-Sundrum 1 (RS1) Model [2,3]

Image from De Leo [1], highlighting discrepancy in observed and

expected galactic rotational curves.
Randall-Sundrum 1 Model Maﬂer Calculahon
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All annihilation processes of bulk and brane-localised DM candidates
IN- h).

® = S,y,V (Scalar, Fermion and Vector) to external spin-2 modes (h)

= L = nr, (TeV).

Two 4D spacetime slices (branes) at y = 0 (Planck) and y

Warped geometries described by below metric, with warping k and
Testing for unitarity — expect no additional scale dependence in amplitudes

» Unitarity requires high energy amplitudes grow « skz = E%/A?, where A is the

fluctuations hy, (Spin-2) and # (Spin-0 / Radion):

Grr = (e—z(kly|+ﬁ)(;7w + Ksﬁw) 0 ) o Eek(ZIyI—L)_ |
0 —(1 + 20)? 216 effective cutoff energy.
¢« A to electroweak hierarchy problem. » |n full extra-dimensional models, do not expect additional scales due to
compared to TeV Higgs VEV. higher dimensional diffeomorphism — general coordinate invariance of
General Relafivity.

« Planck Higgs VEV

ffective 4D gravitational coupling
Longitudinal modes of spin-2 fields naively generate the worst behaviour at

E?/mZ per leg — we examine these modes in detail.
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Future Work

Elastic Brane Localised (B-L) Matter Scattering (n; = ny, = n) * Radion field infroduces
, * |ntroduce field to stabilise geomeiry.
B—L Scalar: M= o4 (3cos26 +1) (™ (}—,)]2 +0(s%). * Mixes with radion - creates massive KK fower | [3]).
96 « Test unitarity for external Goldberger-Wise states included.
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New GW states
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B-L Vector: M = i C(;S6 )[k("> »]".
Elastic Bulk Matter Scattering (n; = n, = m, n; = n, = n) included -
update unitarity
results.
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Bulk Scalar: M = a1 - ) < (")k(")fs(m)fs(m)>s + 0(s9).
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Bulk Fermion: M = 37 <k kY f L/Rf L/R>¢ + O0(s"). DM M DM oy
Bulk Vector: M = sK4(3cos26 +1) <k(‘n)k(n)fv(m)fv(m)> + 0(s9). i B0) +i \ () / KK portal to produce SM in
96 V por = / \ stabilised geometry.
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Amplitudes grow « sk2 and external spin-2 modes behave as scalar fields k™
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— Goldstone Equivalence Theorem verification (see Phys. Rev. D 109, 075016)!
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