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Introduction: In
ationary Observables

In
ationary observables are used to constrain di�erent in
ation models
In
ationary Observables:

Power Spectrum Amplitude:As = 3.044 � 0.014 (Planck 2018)
Spectral Tilt: ns = 0.9649 � 0.0042 (Planck 2018)
Tensor-to-Scalar Ratio:r � 0:036 (Keck/BICEP 2018)
Non-Gaussianity:f (loc )

NL = -0.9 � 5.1 (Planck 2018)

Single �eld in
ation produces f (loc)
NL of order the slow roll

parameters ( jf (loc)
NL j < 0:05) (Maldacena 2002)
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Introduction: Curvatons (� )

Non-Gaussianity produced by curvatons is not constrained to be order
the slow roll parameters. Therefore, we can achievef (loc)

NL � O (1)

Curvatons provide a simple explanation for a potential observation of
f (loc)
NL � O (1), which is still allowed by current constraints!

Jackie, Lodman (Harvard) May 2023 4 / 13



Curvatons Can "Save" In
ation Models:

In
ation models are constrained by our observations of (ns; r )

Adding a curvaton! decreaser and increasens

In
ation models that do not satisfy (ns; r ) constraints because
they generically produce r too large and ns too small !
potentially "saved" by adding curvaton
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What We Did:

Overarching Question: When is largef (loc)
NL (jf (loc)

NL j > 0:05) inevitably
produced by single �eld in
ation + curvaton models! model can be
distinguished from single �eld in
ation

Important: "Type" of model
Model satis�es (ns; r ) constraints without a curvaton
Model satis�es (ns; r ) with a curvaton (but not without)
Model does not satisfy (ns; r ) constraints even with a curvaton (we do
not discuss this case)

Methodology: Explored correlations between observables (both
analytically and through systematic numerical scans of test models of
each type)
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Summary Of Findings

If the underlying in
ation model DOES NOT satisfy (ns; r )
constraints without a curvaton, then adding a curvaton to ful�ll these
constraints will almost certainly lead to a largef (loc)

NL (jf (loc)
NL j > 0:05)

If the underlying in
ation model DOES satisfy (ns; r ) constraints,
then a largef (loc)

NL (jf (loc)
NL j > 0:05) is only possible if (m� ; � ) follow a

tight scaling relation
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Case 1: In
ation Model Does NOT Satisfy Constraints
Without a Curvaton

From (Fonseca and Wands 2012):

f (loc)
NL = (

5
4R�

�
5
3

�
5R�

6
)! �

2

r = 16� � (1 � ! � )

ns = 1 � 2� � + 2 � �� ! � + (1 � ! � )( � 4� � + 2 � �� );

(1)

where! � = R2
� PSG =9P� , R� = 3
 � =(4 � 
 � ), 
 � = � �

� tot
jH=� � =

weighted energy density in curvaton when it decays

Require a large curvaton contribution (large! � ) to "save" in
ation
model ! j f (loc)

NL j > 0:05
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Case 1 Example Model: Natural In
ation + Curvaton

Boundary of hole is the contour ofm� max

Why does decreasing �� not �x the problem?
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Case 1 Example Model: Natural In
ation + Curvaton (2)

� � #; gap closes

BUT very small (m� ; � ) region produces smallf (loc)
NL

Therefore, generically obtain large (distinguishable)f (loc)
NL from

models of this type
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