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Inflation
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Many inflation models have been proposed so far



Hybrid inflation wune e

nflation occurs until slow-rolling inflaton reaches the critical point

t is simple model but not consistent with current CMB observations

critical point

potential






Various types of D-term hybrid inflation are realized
depending on the symmetry of the Kahler potential



Various types of D-term hybrid inflation are realized
depending on the symmetry of the Kahler potential

- Superconformal symmetry  Starobinsky type

Buchmuller, Domcke, Schmitz ’13
Buchmuller, Domcke, Kamada ‘13

- Shift symmetry Chaotic regime (after critical point)
Buchmuller, Domcke, Schmitz '14
Buchmuller, Ishiwata ‘13

- Superconformal

+ approx. shift symmetry a-attractor type (after critical point)
Ishiwata ‘18



Various types of D-term hybrid inflation are realized
depending on the symmetry of the Kahler potential

- Superconformal symmetry  Starobinsky type

Buchmuller, Domcke, Schmitz ’13
Buchmuller, Domcke, Kamada ‘13

Subcritical hybrid inflation

- Shift symmetry Chaotic regime (after critical point)
Buchmuller, Domcke, Schmitz '14
Buchmuller, Ishiwata ‘13

) - Superconformal
| + approx. shift symmetry a-attractor type (after critical point)
¢ Ishiwata ‘18

G e e T Y G e e o e R BT A D e Ren B Lo bR s peCR T ) SN Aoe B Lo bosha LS s e s A SRR WY PTG O T P B T X L TR ST



Subcritical hybrid inflation

- Inflaton keeps slow-rolling after crossing the critical point

- Inflation continues in subcritical regime with growth of waterfall field

critical point

potential



We study subcritical hybrid inflation

INn a generalized version of supercontformal model




Model



Model

. Superpotential S, S_ N
W=1S,S_N u) ¢ -9 O
qg>0

- Kahler potential

O

a =1 In typical model
K=- 3a10g<—?>

a > 0 In our model

D=—3+|S, 2+|S_|*+ |N|2+§(N2+N2)

su»pekconf.' breaking term

¢d = \/EReN : Inflation field
s =4/218,| : waterfall field M



Model

. F-term

VF:(—

D(gh, 5) >1—3a 12
3

v, = 8_2[<_ D(gh, 5) >_1aq52 B 25]2

O(p,s) = —3 + %(S2 + (1 +)()¢2)

g . gauge coupling constant
¢ . constant Fayet-lliopoulos term (¢ > 0)
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Vtot(¢a S) — VF + VD

Potential in subcritical regime
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Model

Vtot(¢, S) — VF + VD

Potential in subcritical regime

P(p) =

k ( CI)(¢’O) >2—30{¢2 .
202 3
k = 1%/qg?&

1
V) = 281 - 5¥9))

Use V(¢) to identify params. consistent with CMB

& to clarify prediction of tensor-to-scalar ratio r
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Results Allowed region for a & y for 60 e-folds
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Summary



summary

We have studied subcritical regime of D-term hybrid inflation

IN @ generalized superconformal model

. Successful inflation is realized
In wide range of parameters

- Potential changes drastically
depending on a & y

. ris fond to range from 10~* to 107!
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