Ultraheavy Accidental Composite Dark
Mattter

TPPC Retreat

by Stefano Palmisano  (Sapienza — GGI)
on 18 December 2024



Accidental Composite Dark Matter

Ultraheavy DM in the context of GUT

Accident-zilla (?)

Cosmology ( just a sketch)



Accidental Composite Dark Matter Ultraheavy DM in the context of GUT Accident-zlla (?) Cosmology (just a setch)
©00 000 0000 0000

Accidental Composite Dark Matter

[0/10]



Accidental Composite Dark Matter

» Accidentally Stable DM

~ 100TeV

T
10
Mpum/GeV

‘
102

T
106




Accidental Composite Dark Matter Ultraheavy DM in the context of GUT Accident-zilla (?) Cosmology (just a sketch)
ooe 000 0000 0000

» Régimes

[2/10]



Ultraheavy DM in the context of GUT



Ultraheavy DM in the context of GUT
0e0

» Ultraheavy DM
+ Usually required that DM has Y =0

[3/10]



Ultraheavy DM in the context of GUT
0e0

» Ultraheavy DM

+ Usually required that DM has Y =0
x LZ bound from Z-mediated interaction

[3/10]



Ultraheavy DM in the context of GUT
0e0

» Ultraheavy DM

+ Usually required that DM has Y =0
« LZ bound from Z-mediated interaction —

MDM S 2 X 109 GeV N2DC

is allowed Y # 0

[3/10]



Ultraheavy DM in the context of GUT
0®0

» Ultraheavy DM

+ Usually required that DM has Y =0
« LZ bound from Z-mediated interaction —

MDM S 2 X 109 GeV N2DC

is allowed Y # 0

+ Beyond unitarity limit — non-thermally produced during
reheating

[3/10]



Ultraheavy DM in the context of GUT
0®0

» Ultraheavy DM

+ Usually required that DM has Y =0
« LZ bound from Z-mediated interaction —

MDM ,S 2 X 109 GeV N2DC

is allowed Y # 0

+ Beyond unitarity limit — non-thermally produced during
reheating

Npbc = 3 copies of dark quark Q ~ (3, z)é make up

DM ~ ”QQQ” ~ (172)
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» Issues with Minimal GUTzilla
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» Dark hadron masses

Mg ~ NpcMg & asm (apcMo) & apc apcMo
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» Accidentality of GUTzilla DM

+ In Q, in order for DM to be a color singlet, Npc = 3 mod 3

* Npc = 3 is not accidental
* Npc =6,9,--- have EM charged ground states baryons

« In Q® U with Npc = 4
Spin0 D (1,3)_,
Spinl D (1,1)_,4
+ No subset of the 10 of SU(5)gyT can be the minimal
Accident-zilla
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» Production of GUTzilla DM

Tmax < Mg < Try: production through interaction of inflaton
decay products with plasma during thermalization
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