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Motivations
@ CMB observations allow the existence of anomalies.

@ Vector fields are natural sources for statistical anisotropies, parity
violation, among others.

@ Vector fields can enhance the production of inflationary
gravitational waves (GW) and leave distinctive signatures in their
correlation functions.

@ Statistical descriptors in cosmology relates theory and
observation.

@ Symmetries gives information about physical systems.
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Key idea
@ We exploit the isomorphism between the 4D de Sitter group and
the 3D Conformal group.
@ We will assume that correlation functions of primordial
perturbations are invariant under conformal transformations.
The Method
@ Solve the equations of motion of the fields.
© Find the asymptotic fields in the limit when —k7 — 0.

© Find the conformal weight of the fields in 3D by using the
transformation laws for the fields in 4D.

© Propose a general form for the correlation function.

@ Find the form of the correlator using the conditions imposed on
the fields.

@ Use the Ward identities to constrain the form of the correlation
functions.
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The Scalar-Vector Coupled System

The Spectrum The Bispectrum

The Scalar-Vector Coupled System

The action
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Summary

The conformal de Sitter line
element
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The scalar conformal weight
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@ Dilatation imply that the coupling

functions must be proportional and of

the same order:
f1 e Oéfz and f1 o (—H’T)72n

Vector field conformal weight

Ay=n-+2.
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The scalar and tensor perturbations
The equations for the tensor perturbations
fl_,\ (E)ET_”)\(E)

K= 24 = Vo = I T, =y, I = =2
Scalar perturbation expansion Tensor perturbation expansion
¢=¢O 4 M | Yij = 'Yz‘((')) e 'Yz'm J
The SSP The STP
(W oc (BB | /D o (B8 )
Momentum projectors
Ayj = 0ij — kikj, iy = mijak® J
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The Ward Identities

Dilatation Ward identity for a N-point correlation function
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SCT Ward identity for a N-point correlation function
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The Spectrum

Expansion of the different Spectrum

(00) = <O(0)O(0)> + <O(1)O(0)> + <O(0)O(1)> + <O(1)O(1)>
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The scalar spectrum
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The tensor-scalar spectrum

(ya(k1)C(=F)) =k 2TATaw0t28ep B TN where By = By + AB»

The tensor spectrum
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The Scalar Bispectrum

The expansion of the Scalar Bispectrum

(€¢0) = (€ ¢ ¢y + (¢ D¢ ) + 2 perms.) + (¢M¢ V¢ @) + (2 perms.)

<C(O) (kl )C(O) (k2)C(O) (k3)> = 5(k123)a0 Jo{ooo} J

(C(l)(kl)g(l)(k2)4(0)(k3)> = 5(k123)EZEm [a2J2{000}k‘5kg + (G2J1{001} + a3J0{000}) 5ab]
X [Ara (k1) Amp (k2) + o2 (Ara (k1) Mms (k2) + Tia (1) Amp (k2)) — a3fiia (k1) fms (k2)]

The soft limit
— — — 2
lim <C(k1)C(I€2)C(1€3)> X k} COPC k’l PC kg E kl,k‘z PL k’l kz)
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The Mixed Bispectrum

The expansion of the mixed bispectrum
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The soft limit
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Summary

@ Using this method for f(¢)(F? + vFF) we found a form for the
correlators in agreement with the literature and with some
interesting features. With the only down side being that you can’t
compute the amplitudes of the correlation functions.

@ The parity violating term in the action generates an explicit
dependence of the polarization in the tensor correlators that could
be tested with observation.

@ We extrapolated the results of Bzowski, McFadden and Skenderis
JHEP 1403 (2014) 111 to the parity violating case.
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THANK YOuU!!!
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matrices resulting from the conditions over the v — ¢ vector sourced
correlation function

B = Ay + A Aim — Bij Ay,

ijlm

B(2) = Ailfjma];'a + Aljeima]%a - AijEZma];ay

ijlm

3) P :
Bjiim = €ilaka€imbky + €imaka€jinks — Aij Ay,

B®

ijlm

= Aim(’fjlaka + Amjfilaka + Aijelmak[l‘

Maxwell dual tensor
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Conformal Transformations
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The conformal transformation of a r-rank tensor
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The triple K integral

o 3
A;—3/24p;
JN{pJ‘}(kh k27 k3) = / dwx1/2+N H kJ 5=3/ +p]KAj*3/2+pj (k].’lf)

The primary SCT Ward identity

1 1
Kab = 2(Ai = 2)-—0a = 2 —2(Ay — 2)7-0h + O}
a b
The triple K integral in the primary SCT Ward identity
KabIN{p;} = 2PaIN+1{p; 505} — 2PbIN+1{p;~50;}
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