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Abstract: We consider the most general treatment of primordial non-Gaussianities, arising from modifying the initial state. Besides considering
non-Gaussian effects due to subhorizon particle production, we parameterize the initial non-Gaussian features in terms of a Boundary Effective
Field Theory (BEFT). Both effects contribute to the final result for the bispectrum, and we use this to put constraints on the initial state.
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Initial state modifications always lead to
enfolded non-Gaussianities (NG)

BEFT gives exira contribution
((cor)related) [WIP]

Construction of enfolded template

Bounding enfolded NG might strongly
constrain the initial state
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INTRODUCTION
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INTRODUCTION

Bll i2l3 5 Degrees of Freedom

7> Deviation from Random
~ Quantum fl. -> Inflation

- Different Models, Different
Shapes

7r Signature of Fundamental
Physics
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2 Possibilities to set a Boundary
NPH BEFT
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In the language of Actions:

G 3
Stot = Spulk T bhound.

For single field models

S / d*z\/—g [M3R — 2P(X, ¢)]

1 i ‘
Sgound* i 5 f dBIH‘@2 T 553
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0S° < Ok

The idea:
3
05" I \Ij0>non—BD

K

0K <> [

Computing prim. 3p function
Need to consider:

1) 3pf from boundary: ((x, (i, Cr,) 55320

2) 3pf from bulk:

<Ck1 CL‘:} ck:} > B #0



In the language of Actions:

G 3
Stot = Fhulk T Phound.

For single field models

Se s / d*z\/—g [M3R — 2P(X, ¢)]

1 ‘
S‘Sound* i 5 f dgirf{.@Q T 553

10

T e A i e A i i i



0S° — 0k

The idea:
3
0S° I \Ij0>n0n—BD

2y

0K > [y

Computing prim. 3p function
Need to consider:

1) 3pf from boundary: <Ck1Ckng3>(5S3#0

2) 3pf from bulk:

<Clﬂl QHICQ C_:]\Tg > 3;\- —_,é()



Using the in-in formalism

W (1)|Cky ChaCrs [ (M) = —2Re [i/d’f(‘pnlffa-&g@-_; Hy(n') ¥

where

HI i H})ulk i H}:)ound.
H})ulk i _/dSIé'Ebulk

H})Ound s /dStré'Cboundd(T? 2 770)

T NP



NON-GAUSSIANITIES

Contribution from Bulk (SFSR)

- -

' ‘ 25,212
2 Cro (Yo S13) E :" H® 2 E : SLTLE 1K 0oy
Sk1SkaSks | B 70 =5 _{ —:‘T] (0] ( ltl‘!. } - q.;‘:;-; [.31_ jll_ : {1 — g ] :| s

With K, = k; + ks + ks — 2k,



NON-GAUSSIANITIES

l — cos(K jno)
[\i},’




NON-GAUSSIANITIES

Contribution from Bulk (SFSR)

k? ks k2 B
(Chy Gy Cis ) Br 0 = —(27)7 8 k; L 238 (1 — im0y 4
SEk1KkaS ks / B ) Z ‘} H 1;‘ Z L"‘_‘Ixﬂj— .;LI.‘. [

With Kpj =K1 + k3 + k3 — ij

Viax: I{j s 71'/770 ~ 00— ki1 = ko + k3

A<C1~61 G Ck‘:’;)-’jﬁ: 70U ~ Rﬁ[jk}kf”o
(Ch1 ChaCha)B=0 1 — coslking

B B N e e

| ENFOLDED!



NON-GAUSSIANITIES

Contribution from Boundary (WIP):

H_j\',i":z&l H IIH(HII!;\ g e i
With ()Ebound — Xo°



NON-GAUSSIANITIES

Contribution from Boundary (WIP):

bound,o® = (27)" H—i\'—’ 'ZR\ 1 H Im (H{I — 1k;7p )¢ S

With oﬁbound 22 )\o

Vanishes for modes ik — o~ , working on
details of what happens in between.



NON-GAUSSIANITIES

Contribution from Boundary (WIP):

ks Jbound .ot = tof) H—i\? IZL } X H Irn (H{I — 1K) )

With oz:bound - A@

Vanishes for modes & — oc , working on
details of what happens in between.

For super-horizon modes (|kn| <1) :



NON-GAUSSIANITIES

Contribution from Boundary (WIP):

_ e Z ~ 3 _ 3
Ski1SkaSka /bound.o® — '2:—]'{ L2 ’\"} jl‘ j";]' o H FIIH H{I %5 “’k;"flllf 5
or ; _ 2 3

With 6£°°%% — )\¢°
Vanishes for modes & — o , working on
details of what happens in between.

For super- horizon modes (Ik?ml <t} :

'I.'-:J»'-._-:£‘_~L._ﬁ-‘_; /bound, g3 ™ (27) \c} ZA ) > H _-: A ”1 3 (ZL + 2k1k2A




NON-GAUSSIANITIES

Contribution from Boundary (WIP):

2 istee = i
Chey Chn G Jbound 08 = (27)° > A3 E S I I }:_—;-Im I III — ik e’
ar F
| L y

With §£°°"¢ = X’
Vanishes for modes ik — o~ , working on
details of what happens in between.

For Super-horizon modes (IA‘-UO[ =¥y

\a ZA H—..-< na = - (ZL + 2k kok
| OCAL!

.‘)__,1':;

\ -\:;,-___ h-:.lc_~ L:ﬁ.'_j /bound, g3 ™



NON-GAUSSIAN SHAPES

Non-Gaussian Shapes
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NON-GAUSSIAN SHAPES

k1
Factorizable template

ey 1 4 ’ 1
F(ky. ko, k3) = FSE6A2 — + 2 perm. + ——=— — ( —— + 5 perm
o2 Ra) = Eae S G AP Bk \ kK2R

Take F°%“(k,. k. k;)and replace
k — —k and demand F(k,k, k) x 6/kS

e — .






NON-GAUSSIAN SHAPES

k1
Factorizable template

T | 4 Esee:
F(ky ko ka) = enf DAE L 9pe S — —— + 5 per
1, k2. k3) = N 6A% {A"fk?_} perm ETTE (kl yE ) perm

Take F*¥(k,.k». ks)and replace
k — —k and demand F(k. k, k) o 6/kS

T e . . e



NON-GAUSSIAN SHAPES
oo (2) (7)



NON-GAUSSIAN SHAPES
g0 (2) ()



NON-GAUSSIAN SHAPES




NON-GAUSSIAN SHAPES

Three templates, three extreme
Triangles:

Vi x A(k) fRE x B(k) R x C(k)
Last triangle seem to be unique for
Initial state mod.

Equilateral and local shape alone
do not completely
parameterize a general 3p function

T e —_



NON-GAUSSIAN SHAPES




NON-GAUSSIAN SHAPES




NON-GAUSSIAN SHAPES




NON-GAUSSIAN SHAPES




NON-GAUSSIAN SHAPES

Three templates, three extreme
Triangles:

oc x Atkl e e BE T o (k)
Last triangle seem to be unique for
Initial state mod.

Equilateral and local shave alone
do not completely
parameterize a general 3p function

e e e . e



NON-GAUSSIAN SHAPES

Example: ‘Flat shape’

flat >,
Can be written as:
equil enf
x afyny X B(k) + Bfng x C(k)
When this shape dominates data then:

X

foc 0 equil _  renf

NL NLE — JNL



BEFT elegant approach to take a//
contributions due to initial state
mod. in consideration

Non-Gaussianities coming from bul
and boundary differ: shapes, regime
and likely amplitude (WIP)

Measure 75 using our template

to constrain initial state
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