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Dark matter: a puzzle of almost 100 years old

Symmetry Maganize

kinetic mixing = %V‘“’BHV Higgs portal = \gS”|H|? [€))]
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Extra dimensions

Used to explain

hierarchy problem

origin of electroweak symmetry breaking
proton stability

breaking of grand unified gauge groups
number of fermion generations

cosmological constant

SM can be embedded in ED in the Universal Extra Dimension model [Appelquist, Cheng, Dobrescu 2001]
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Bulk Fields
y=0 y=ar y=aR
L=R—r
BM I I 111 v
RT [ 1GeV 1GeV  100MeV 100 MeV
L! 2 TeV 10 TeV 2 TeV 10 TeV




-
Gauge field

~ gsp(B—L+ Op)

R 1 1 1
S = /d4x/ dy {—ZVABV"B - ZVWV’“’ <S4R E(y) — ZVWV‘“’ - 68RO(y)
0
0(y) =a formr<y<mR, 0(y)=0 fory<mr,
Blry) = 3ol )i )
SaxV
() =N, {cos(mnvy) - sin(me)} 0<y<mr,
_vy V; ”(ﬂ'}’) =V
V2,0 (¥) = vi,u(mrr) coslim, (y — wr)] + ——— sin[m, (y — 77)] nr <y <m7R.
m)l
V
my = ﬁ\/l + dgaR
tan(m) wL) = —_Vvl n(m7) ,
Vl,n( )

Ricardo G. Landim Nov. 11, 2020

2

3

“

(%)

6

(O]

5/13



Interactions
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@ Direct constraints
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Neutrino in the bulk
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)\571\1’1LfH + >\5y2\I/2LfH + h.c.
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(ﬂ) (m) (n)
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Summary

Summary

@ Suppressed coupling between vector (and scalar) mediator and SM particles, especially using BLKT

Due to the suppressed couplings the seesaw mechanism can happen at TeV scale
Works in 6D as well

@ Leptogenesis can be realized in this scenario
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Thank you!
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