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classification of inflation models w.r.t. relevant dof
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Quasi-single field inflation

classification of inflation models w.r.t. relevant dof
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classification of inflation models w.r.t. relevant dof

modulus in string ’rheoryw

(landscape) Jba’ric mode ¢ (massless)

sin

relevant dof
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“multi field”

quasi-single field

adiab( curvature coupling
........................... in supergravi_'_y

Isocurvatures m ~ H

- well motivated by model building

(string inspired, supergravity based, ... )
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Quasi-single field inflation "

classification of inflation models w.r.t. relevant dof

I
modulus in string ’rheoryw

sin / (landscape) Jba’ric mode ¢ (massless)

v
multiple field adiab( curvature coupling

e o e == in supergravity
multi field light i

relevant dof

quasi-single field isocurvatures m ~ H

- well motivated by model building
(string inspired, supergravity based, ... )

- phenomenologically interesting
(characteristic signatures in primordial perturbations)



QSI & non-Gaussianities

quasi-single field inflation [chen-wang ‘09]
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quasi-single field inflation [chen-wang ‘09]
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- can potentially give large non-Gaussianities
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- infermediate shape between local and equilateral types
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QSI & non-Gaussianities -

quasi-single field inflation [chen-wang ‘09]

massless field mixin massive field
64 > o
T‘- —— o ° 3 .
0 mo o~ coupling

- can potentially give large non-Gaussianities

. S T

' kg e —k’g

N kel =kl =k R = sk

- intermediate shape between local and g/sensi’rive fo the mass of G)

- Characteristic scaling in squeezed limit

<7Tk17Tk27Tk;3> C></<3_3/2_V]€_6 1/:\/9/4—mg/H2
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- naturally realized in supergravity

- characteristic signatures in non-Gaussianities
(between local & equilateral, scaling in squeezed limit)
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Motivation

quasi-single field inflation:
- naturally realized in supergravity

- characteristic signatures in non-Gaussianities
(between local & equilateral, scaling in squeezed limit)

would like to discuss QSI - in general settings

- in a systematic way

effective field theory approach!
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effective field theory approach [Cheung et al ‘07]

time dependent background evolution during inflation
(time-dependent vev: R(t), ¢o(1))
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time dependent background evolution during inflation

[ spatial slicing (time-dependent vev: R(t), ¢o ())
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assuming relevant dof. during inflation,
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EET approach

effective field theory approach [Cheung et al ‘07]

>»

time dependent background evolution during inflation

[ spatial slicing (time-dependent vev: R(t), ¢o ())
s Spontaneous breakdown of time diffeo
% unbroken time-dep. spatial diffeo
L bx' = €'(t, x")

assuming relevant dof. during inflation,
we would be able to construct effective action for inflation
based on the unbroken ftime-dependent diffeo

(" )
advantages:
- systematic expansions in fluctuations and derivatives
- simplification in the dynamics of Goldstone boson m

= relations between physics and non-Gaussianities are clear! )
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ex.

general action of quasi-single field inflation

Smix

relevant dof = three physical modes of graviton
+ additional massive scalar field o

schematically written as S = Sz + S5 + Smix
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general action of quasi-single field inflation

relevant dof = three physical modes of graviton
+ additional massive scalar field o

schematically written as S = Sz + S5 + Smix

ex. g / 2/ =3 [B1(£)59%0 + Ba(1)5g% 000
+B3(1)0° — (Ba(t) + 3H B ()|

0; w0;0

Smix — /CZ4£IZ‘CL |: 2617‘-0 =+ (262 — 63) 63 a

Yok 70;0 2
—ﬁl(ﬁQ (9i) )O‘ 389746 — 205 Zaaz 77—62( ) ' }
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large non-Gaussianitis from mixings 51 and 52 <@ - _HW)

J
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power spectrum

St = /d4a:a3 {—2517'70 (282 — B3)76 + P3—
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power spectrum

Smix —
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Power _spectrum

power spectrum

Shix = /d4a:* a’ {—2517'70
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Power _spectrum

Cij(my/H,c,/cy) for fixed ry = c5/cy
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10.0 »
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The dots are numerical results for s = 0.1 (red), 0.3 (orange), 1 (yellow), 3 (green), and 10 (blue).

The curve is an analytic result for r4, = 1.

% Coo does not vanish even in the heavy mass limit

| Bo7o |




3pt _functions

three point functions in the squeezed limit

r

- original models of quasi-single field inflation
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3pt _functions

three point functions in the squeezed limit

(" )
- original models of quasi-single field inflation

j[ &1/{1%0

kQ — —kg

W/I" ~9\7T |ko| = |k3| =k, |k1| = kk

<7Tk17Tk27Tk;3> C></<3_3/2_V]€_6 1/:\/9/4—mg/H2

\. J

4 )
- for general mixing and cubic couplings

(D scaling does not depend on details of mixing

(@ determined only from cubic interaction in the diagram
. /




9/10

three point vertices momentum dependence
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non-trivial scaling in the squeezed limit when mixing is relevant!

v=1/9/4—m2/H? (0<v<3/2 or v=pureimaginary
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Summary.and _prospects

%
summary
applied EFT approach to QSI
- systematic expansions in fluctuations and derivatives
- simplification of action for m in decoupling regime
- relation between physics & non-Gaussianities is clear
calculated power spectrum for constant mixing
discussed scaling of 3-pt functions in squeezed limit
- sensitive to # of fields and their mass
also discussed effects of heavy particles, sharp turning )
prospects )
full non-Gaussianities, detectability, ...
EFT for sugra based inflation,
more on sharp turning, ..
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