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DM arising as a composite state of a new confining force and
stable thanks to accidental symmetries
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Motivations and microscopic framework

Idea [Antipin, Redi, Strumia, Vigiani '15]

DM arising as a composite state of a new confining force and
stable thanks to accidental symmetries

In the SM the stability of massive particles is guaranteed by
accidental symmetries of the renormalizable Lagrangian

e Neutrino: 1) — e'%1); <= lepton number
o Electron: v, — e'%4; <= lepton number + U(1)em
e Proton: gq; — e'“q; <= baryon number
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SM fermions

Degrees of freedom:

e, pu, 7,...+ H

Gauge symmetries:

SU(3)c ® SU(Q)w ® U(1)y
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Composite Dark Matter
0000

Motivations and microscopic framework

TCq transform in vectorial representations of the SM

)

vV, = (QlL, cee Q'L) eVp = (Q;, . Q;Q) transform in the
same SM representations

Renormalizable Lagrangian of the model

G/ 1P
L= Lom——=
Agic

+\D,' (IZD — m,-) \UH- [H\T/,(yUP[_ I )"/,JPR)\IJJ I hC]
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Composite Dark Matter
0000e

Motivations and microscopic framework

Accidental symmetries:

Techni-bayon number

W,’ = e’alll;

Species number

\U,' — eiai\Ui

G-parity

v, — e_iﬂJz\U;:
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Composite Dark Matter
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Motivations and microscopic framework

Accidental symmetries: Symmetries breaking sources:

Techni-bayon number
e Dimension 6 operators
W,’ — e’alll;
e Dimension 5 operators
v, — 'Y, e Yukawa couplings
G-parity
e Dimension 5 operators
v, e—szwic e Yukawa couplings
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Composite Dark Matter
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Techni-mesons

n=29. 0’

Techni-baryons

B=er-inQ Q. QW
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Neutral techni-hadrons are viable Dark Matter candidates
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Running TC coupling
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Composite Dark Matter
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Techni-hadrons

Example of SU(N)pc model

%4 N
—
V= (1,3)0@(1,1)0 N=3
—_—

:>NTF:4
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Composite Dark Matter

Example of SU(N)pc model

%4 N
—
V= (1,3)0@(1,1)0 N=3
—_—

:>NTF:4

DM candidates
Techni-mesons:
VV =(1,1)9, NV =(1,3)9, VN=(1,3)
Techni-baryons:
VVN = (1,1)9, VNN =(1,3)9, VVV =(1,3)9, NNN =(1,1)
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Dark Matter Thermal relic

001 T
0.001
DM SM

0.0001
108

10
107 Increasing <o,v>
100

100

ber Density
2
R R e e

g Num
3 5

10713

1071

10718

DM SM
% 10-1¢

107

%’ 100
A< <O'AU Npm o

100 1
1 10 100 1000
x=m/T (time -)

Comovin,
i B S i R

Freeze out Relic abundance

Mpy

Tf.o.

10710 GeV 2

~ In |:0.38mDMmPL<O—AV>j| QDMh2 = <O'AV>

Weakly coupled baryonic Dark Matter 10 of




Thermal relic
[ Je]

Light Techni-quarks

Light techni-quarks (m;, < Ar¢)

| i :
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m? "’H
TCq plasma | TCq condensate in B e IT QBh — cost th — cost
v l |
T ~ Arc T ~ mp/40 T ~ mp /40 l/T
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Thermal relic
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Heavy Techni-quarks

Heavy techni-quarks (m:; > Arc)
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Thermal relic
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Light techni-quarks

Example of SO(N)rc model

L Le N
—e N A
V=(1,2)1,20(1,2)12®(1,1)o N=3
:>NTF=5
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e Dark Matter elic Direct detection
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Light techni-quarks

Example of SO(N)rc model

L Le N
—_—~— 1 ——
V=(1,2)_1/2®(1,2)129(1,1)o N=3
:>NTF=5

Lyyk. = yNL- H+ yNL® - H
Y
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Direct detection
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Light techni-quarks

Dark Matter candidate

B % (Vatbatha + Prbavha) € (1,2)1/
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Direct detection
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Direct detection

ght & heavy techni-quarks

Example of SO(N)pc model with my > Arc
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Conclusions
[ ]

Possible TCb DM candidates at the TeV scale formed as non-
relativistic bound states of heavy techni-quarks.

Possible Majorana DM candidates with inelastic phenomeno-
logy also for O(1) Yukawa couplings.
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Conclusions

e0

Prospects

Indirect detection becomes interesting for TCb at the TeV
scale?

Can we found a model that explain the di-photon excess and
gives a TCb dark matter at the TeV scale?

A more accurate study of the non perturbative effects arising
from TC interactions in the non-relativistic regime is needed
to understand the LHC phenomenology.
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Conclusions

(o] J

Prospects

Thank you for your attention!
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Backup slides

Relic abundance for SO(N)rc models in the heavy TCq regime
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