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Scale symmetric extension of Higgs sector
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Ground state and the mass spectrum
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Ground state and the mass spectrum
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Ground state and the mass spectrum

Goldstone — flat direction
mass matrix:

i ( M(20343868)  bhigioe >
LMo 2 (6X2 4+ M)

2
meg =

massive “Higgs”

m2 = —h; (1 - z%><¢5>

Pauina Michalak - Corfu2022 | Scale symmetric extension of Higgs sector -




Higgs potential parameters and Planck mass
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Higgs potential parameters and Planck mass
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Higgs potential parameters and Planck mass
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Higgs potential parameters and Planck mass
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Higgs potential parameters and Planck mass
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Higgs potential parameters and Planck mass

§o > &

<¢$> = <¢o> (250 GeV) £ < 0(1015)

X = 1 (1 +16)\1>

32
: & =10, & =01, M\ =-437-10"",
A (50 - 75 ) (d5) = Mp =100 &=01 X\=-437-10"%,
’ & =107, & =01, M\ =-437-10"2"
—0.0625 -
A = o

& — & +1.43-10% Mg

Pauina Michalak -+ Corfu2022 | Scale symmetric extension of Higgs sector - 9/23




Origin of mass scales
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Origin of mass scales

0.03125, 4;=-10"°

==

NO MASS SCALES = (o))

(@) ~ (63) 3
mi; ~ (¢5) <
M3 ~ (45)

|

80000

0 20000 40000 60000

o (GeV)

Pauina Michalak - Corfu2022 | Origin of mass scales - 10/23




Temperature corrections
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Adding temperature
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T dependent
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Adding temperature
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Adding temperature
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Adding temperature
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Adding temperature
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emperature minimum
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Time evolution of the fields
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Equations of motion: T=10

FLRW metric (1, —a(t)?, —a(t)?, —a(t)?)

bo + 3Ho + 28003 H? + EopdH + Lo + 2Nidog? = 0
P14 3Ho + 26102 H? + E1¢2H + Xy 4 2Md3hp1 = 0

2 (2003 +616%) (2H + ) — 260 — 21" +2(Aosh + Mgk + Xag) = 0
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T = 0 evolution: realistic model
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T = 0 evolution: realistic model
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T # 0 evolution
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T # 0 evolution: realistic model
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T # 0 evolution: realistic model
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T # 0 evolution: bigger |\;| values —
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T # 0 evolution: bigger |\;| values
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Conclusions

scale symmetry = origin of mass scales

broken at finite T —  (¢3) ~ T?
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Conclusions

scale symmetry = origin of mass scales
broken at finite T —  (¢3) ~ T?

cosmological evolution —  (¢q) = 250 GeV
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Backup slides: temperature minimum
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