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Cosmological Inflation

COSMIC INFLATION: A near exponential expansion of early Universe

Triumphs of Inflation

O Flatness of Universe

O Uniformity of CMB Temperature

O Origin “tiny Temperature fluctuations” in CMB

average
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Inflationary Predictions depend
on the shape of the Inflaton
(scalar field) potential.
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Cosmology Particle Physics

Scalar Field
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Symmetry Breaking
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Inflationary Predictions depend The shape of the potential
on the shape of the Inflaton @ depends on the interactions of

(scalar field) potential. Inflaton (¢) with other particles.
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Inflaton (¢) with Non-Minimal Gravitational Coupling (&)
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Amplitude of Primordial

Gravitational Waves
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Model: Non-Minimal U(1)y Higgs Inflation

U(1)yx Extended SM

Standard Model (SM)

SU(3). SU(2). U(1)y U(1)x < New Boson
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U(1)yx Extended SM Classical Conformal Invariance:

Standard Model (SM)
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~1/3 {(=1/3)zg + (1/3) O The U(1)x symmetry is broken by Coleman
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Cosmology

Elementary Particle Physics

Production
and

Detection
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LHC Z’ Search

Production
and

Detection
of Inflaton

Collider Inflaton Search
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Search for
Inflationary

Gravitational
Wave

(r, n,
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Production
and Detection
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Conformal
Symmetry

Production
and
Detection
of Inflaton
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Conformal Symmetry

\

Only 3 Independent

Parameters

(xH, My, «9)
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Inflaton Production at Collider through Higgs Mixing

SH
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FASER's Physics Reach for Long-Lived Particles
Phys. Rev. D 99, 095011 (2019)
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Non-Minimal U(1), Higgs Inflation

_|_
) 3
Inflaton Mass : m b= T
272
. Vv,
Mixing Angle : 0 ~ —
Vx

Benchmark
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mzl
3

)
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Results for fixed x; = 10

O Search Reach:
FASER
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Nobuchika Okada, DR, arXiv: 1910.09663
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Nobuchika Okada, DR, arXiv: 1910.09663
The Forward Physics Facility at the High-Luminosity LHC, arXiv 2203.05090
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This work
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Inflaton Decay and Reheating
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Non-Minimal U(1), Higgs Inflation
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