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}w Evidencias de Materia Oscura

observed

1E0657-56

Radial velocity of
galaxies

Chandra 0.5 Msec image S5

Fritz Zwicky X-ray halos
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Cosmologia y altas energias

Era de desacoplamiento
recombinacion

Plasma
de quarks

Proceso de TO = 2.7255 4+ 0.0006 K

e ~

7

AT ~10° Ty < AT, ~ 107* T,

A. M. Green, Dark matter in astrophysics/cosmology
(2021), arxiv.org/abs/2109.05854.

I.E. Chavez Ménez | Candidatos a DM tipo escalar y fermion | Taller BSM y Astroparticulas - IFUNAM | Marzo, 2023 4



>w Deteccion indirecta
Q.h% = 0.120 + 0.001
Indirect ACDM< q.h2 = 0.0224 + 0.0001

————— >

DM SM | = Q.h* ~ 5.3571 Qph?
|
I +
| § 0.0230 - [ } 0.130 - I
'a 1 = 0.125 -
| aé 0.0225 - - } I } :; : - ;

DM SM v 0.0220-1% }{ " + _{

¢ - == - - ‘ 0.115 -{ H
Collider 0.0215 1 0.110

e XenonlT, Lux, CMS, ATLAS

Planck Collaboration, Aghanim, N. et al. (2018). Planck 2018 results.
VI. Cosmological parameters. arXiv: 1807.06209
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La ro u esta Taoso, M., Bertone, G., & Masiero, A. (2007). Dark
p p Matter candidates: A ten-point test. arXiv:

0711.4996
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3 DM debe ser... -
+y ﬂﬁ;gﬁ Th.c e no baridnica, débilmente

A 4 interactuante, eléctricamente neutra.
+ DM - e masiva, estable, no relativista,

‘U‘ . ostable,
’4(
e ﬁeff = ESM + Lpy—©

[ LanHep — MicrOMEGAs
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>"W MOdelo eSCd l.ar (Modelo de John McDonald)

. ( Log= 0"S°9,8 — u?S*S — \,S"SH'H
H = v+h * * * h+wv ?
(%) < = 0"8%0,8 — >S*S — A,S S< 7 )
S = +1 * : * *
(s tis2) | = 91S¥0,8 — u2S*S — 150, 8" S0 — AwS"Sh — 1/5),S" Sh?
mas;rterm
* * S\ S\
Lsp = 0"5*0,S —m?S*S — AvS Sh — 1/3)\,S Sh? S S ,
SU(3)o x SU(2), xU(1)y xU(1) SO S 2
Legr = Lsm + Lsg 7 RN
7 7
4 4
S S

Espacio de parametros: {mg, A;} — Q.h*
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Candidates constrain to Q) h?
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Compare with McDonald results

T

(Higgs coupling)

[MH — 100 Gev]
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>"N‘ Modelo escalar (Acoplamiento con H y Z')

1 =
Lonz = Lsn+ 5m2Z,E" = MBuS"SZ" = X,5"5Z,2" + Bles ¥ esr®) iz,
S S h S S Z'
N N 4 N N
N N /7 N N
N N 4 N\ N\
N N d \\ \\
_—-=-==h X )\/\/\/\/\/\/Z/
\ ' 7/
4 4 N\ ' '
4 4 N\ ' '
' ' N\ ' '
/ / N / /
S S h S S Z'
lq

%% : SS—2'7
Lepr = Lsm + Lsp,z 2% : SS —tt 7
1% : SS —hh

Espacio de parametros: {m, Ag, Ay, Cot, Cat} — Q.h2 Lq
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Candidates constrain to Q h?

1F (Z' coupling)
0.100¢ g -
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Lsz = 0,5 0"S+m2S*S — \,S*SZ, 7"
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...No contribuyen con la masa de S

...contribuyen con la masade S
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>M Modelo fermidnico ;

Linz = F(v"Prdy —my)f + F (cse + cps¥’) FH

f
1 -

+§m2Z,Z/QZ’“ + f Pry*(cve + ¢ac¥’) PLfZ,, f

+Ey* (cm; + cai'y5)FiZ' + h.c.
6% : ff—tt f
10% : ff—W W~

Legr=Lsm+ L /
ff SM f7h7Z 8% . ff - Z/ Z/

6% : ff—>2Z22Z Z,

Espacio de parametros: {my, Csc, Cps, Cve; Cazs Cots Cat } — Q.h?
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Explore the mass parameter around Q.h%? = 0.120 + 0.001
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...contribuyen con la masa de f ®
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}w Simetria SU(2)

F
X = ( L) =Fr+Fp ; Fp = (ﬂL) , Fr=fr ; L=1ixy"Dux —mxx
Fr fr
D,u = 8# —+ Z’I]T;Kw , Kw — Kw — 8'“04@- — neijkaij#
mxx = m(f rFr + Frfr)

_ _ h , - _
cy,e=yf(chszfL+fL<z>fR)=yf”j5 (Fafu+ Fufe) +hoe , me=yr—=|,

f yfffh:f(cs+cp75)fh ; yf:(cs+cp75) f
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>W L — L f fKi, ~ infy* (Cv + ca75)fKi {yf}> {Csa cp} — Qch2 >

f

v
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K, K,—iK)\ (K, 0 Wa b s0u O\ [
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En conclusion...

2
Valores Menos Aol — Qch

bajos candidatos ’

e URGEN correcciones efectivas de
los modelos o busqueda de nuevas
simetrias.

e Busqueda de fenomenologia que
permita constreiiir el espacio de
parametros y los candidatos en los
modelos.

e Deteccion directa...
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