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Introduction: Inflation Planck(2015)

Planck 2013

Planck TT+lowP
Planck TT,TE EE+lowP
Natural inflation
Hilltop quartic model
o attractors
Power-law inflation
Low scale SB SUSY
R? inflation
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Inflaton potential is flatter than quadratic




Introduction: I-ball/Oscillons

" QOsclllating real scalar field forms I-balls/Oscillons
|74

A

-
flatter than m?¢? S
ex): A(¢? — A?), m72¢2 — \o* 4 gﬁ;, A? (1 Sl %)1/71 Gleiser(94)
* | ong life time and sudden decay £
= Effect on the dynamics of ¢ 4oy )=~ tann(o-py

decay rate, equation of state etc.

" Try to understand the stability
focusing on a conserved charge: | ]
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tro: Adiabatic Invariance (Classical mechanics)

assical mechanics D
Phase space surrounded by quasi-
periodic oscillation Is conserved.
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Work: Adiabatic Invariance (Scalar field)
» Adiabatic Charge

[= [dPc§do-n=[da?

w: frequency

* We proved that Adiabatic Charge is conserved for
scalar field theory m

= Assumption

» Field is divided into separable form A
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Work: Potential for separable form
" Separable form: ¢(t, ) = ®(Z) f(¢)

2 E.O.M.
f Ve _  OV(®f)
J ¢ (D f)

" ® and f need to evolve independently
" ey = A(®) + B(f)
= \/ is the function of ¢

- ovV(®f)
s = C(2f)

2 C satisfies def. of logarithmic function




Work: I-ball solution
l-ball solution

* | anguage multiplier with fixed |

By=E+a _I—fd%ﬂ
= potential

V = ngbQ [1—K1n2ﬁ42}

= | owest energy condition: 6E;/6® = 0

®(r) = Poexp (—1?/R?*), R =

Pl

K m

2 |-ball is the lowest lowest energy

state for a fixed |
" | emmna

Adiabatic charge is conserved even for K = 0

B [-ball should deform fo

lowing prediction from |



Work: Adiabatic deformation of |-ball

" Deformation

K(t) = 5 fgfm -, o, Kg: dimensionless constant

B Radius: R(t) = \/2/Kov/1+ amt/m
Field amplitude: o, = @, (1 + amt) *"*
= Numerical simulation

simulation —
analytic

Deformation follows the prediction of Adiabatic Charge



Conclusion

" |nflaton potential is suggested to be flatter than
qguadratic

= Some scalar field with flatter potential forms I-ball

" We focused on the adiabatic charge to verity the I-

pall’'s stabllity.
* We proved the conservation of the adiabatic charge

for the scalar field
' Further revealed that the I-ball deforms adiabatically
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