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In theoretical side, inflation is interesting because it may be 
involved with high scale physics

SUSY is one of possible candidates for new physics

• String theory requires SUSY 

• Gauge coupling unification at the GUT scale



In fact, SUSY is compatible with inflation because it can 
have a flat direction in potential
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D-term hybrid inflation (canonical case)
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critical point

• Inflaton field slowly rolls down to the critical point 

• At the critical point, “waterfall field” becomes tachyonic, and 
then inflation ends



However, the time evolution of inflaton/waterfall field 
depends on Kähler potential
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• Canonical Kähler potential gives usual hybrid inflation

• Supercomformal or no-scale Kähler potential gives Starobinsky 
model

• Shift-symmetric Kähler potential gives “chaotic regime” below the 
critical point
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In our work

We study subcritical regime of superconformal D-term 
hybrid inflation

•Inflation continues for the subcritical inflaton value

•The potential in the subcritical regime has similar structure 
to superconformala  attractor models ↵
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Scalar potential (in Einstein frame)

• F-term
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Suppose the initial inflaton value is super-Planckian (due to the 
approximated shift symmetry)

We have found that the dynamics of the inflaton/
waterfall fields are similar to subcritical hybrid inflation
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Subcritical hybrid inflation
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Cosmological consequences are determined by 
the subcritical regime

1) Inflaton rolls down to the critical point



Potential in subcritical regime
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3. Cosmological consequences



and     are determined for given 

• Scalar spectral index:
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Preparation for numerical study
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•              approaches to the shift symmetric Kähler case
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To understand the behavior,  
let’s derive the potential in canonically-normalized inflaton field �̂
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4. Conclusion



• The predictions changes due to superconformal breaking parameter     
and the Planck 2015 data prefers to the region where approximate shift 
symmetry resides

We have revisited hybrid inflation in superconformal supergravity

• Inflation continues in subcritical regime in part of parameter space, 
and consequently a new type of inflation emerges

• Inflaton potential has turns out to be similar to one in the simplest 
version of superconformal     attractor model but with an additional 
term, which leads to a different prediction for cosmological parameters

↵

�


