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Usual 4D Massless Gravity

4D Graviton: massless spin-2 field h,_(x), from perturbing 4D GR
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CAUTION: Effective coupling = [E]* = Unitarity Compromised



Randall-Sundrum (RS) Model

Visible 4D Brane

Two Parameters
° r.=compact. radius
o k = RS curvature

We swap for...
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KK Decomposition Like a particle in a square well...
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Dark Matter
] ] Assume Scalar & WIMP-like:
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"P. A. R. Ade, et al., Planck 2015 results. XIll. Cosmological parameters, Astron. Astrophys. 594 (2016) A13.
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Large XS - Small Relic Densi

Thermally-Averaged XS
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Relic Density Plot (Quick, Preliminary!)

Relic Density at A, = 200.0 TeV, x; = 15.0

P o it aabets Aot ol Sl _
< | # |
_ s
5 4000 -
O,
S &
7, | &
7, i N
e 3000 | /;—‘1
> - #
- | - Fff»}ﬁ%
g 2000 e
(© 7 ,.a{;.g_'_
E 4 - o el
< 1000} , s
| « e —
(g ¥] F ‘rﬁ.‘r' ﬁ.‘.‘ﬂ—""’
- O e s Theory Qh? < Experiment Qh?
1000 2000 3000 4000 5000

1st Spin-2 KK Mode Mass (GeV)

Running finer scans now & summarizing [r@nguﬂﬂtgﬂ
( + unitarity analysis, experimental constraints! )




Thank you!




Bonus Slides




§S2: Matrix Element & Unitari !! helicity combo: (0,0) to (0,0)

Scalar DM to 4D Graviton Pair, s = 64 mg?
M[s s = h h]

4.x107%

2.%x10725 !

-2.x107%° ¢

-4.%x107%° ¢

e seagull & (t+u) mostly cancel in simplifed model
e total matrix element is flat in 6
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RS: Matrix Element & Unitari !! helicity combo: (0,0) to (0,0)

S KK[1]
KK[n] e CON: lots of new s-channel diagrams
e PRO: lots of cancellations!
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RS: Matrix Element & Unitari !! helicity combo: (0,0) to (0,0)

RS Graviton: s s » KK[1] KK[1], s = 64 mg°
M[s s = h h]
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e unlike 4D graviton, total is not flat
e cancellation still largely occurs!
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RS: Thermally-Averaged Cross-Section?
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