VECTOR DARK RADIATION AND
GRAVITATIONAL WAVE PROPAGATION

Alfredo D. Miravet - alfrdelg@ucm.es
Universidad Complutense de Madrid / IPARCOS

In collaboration with Antonio L. Maroto
arXiv:2203.07125

19th Multidark Consolider Workshop - May 2022

@ //
/ s
® g GOBIERNO MINISTERIO :
5% T3 DEESPANA  DE CIENCIA, INNOVACION

||||”§§ Y UNIVERSIDADES
IPARCOS =



mailto:alfrdelg@ucm.es

INTRODUCTION

* Radiation:y, v, something else...?
AN = Nogr — 3.046 < 0.28

R W

@ Vector fields! @

* Relevant in the Early Universe: Primordial GWs.

Astrophysical GWs | > =
Primordial w
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‘ OUR MODEL

jd‘*x\/_ —~ ZF“"F v

- %(AMAM)Z)

* Linearly polarised 4,(n) = (0,0,0,4;)

A, = Ag en(V2A4gn; 1/2)

* Fast oscillation w = VA4, »> H
ensures iSOtI"Opy (Cembranos et al., 2012)

p=p/3xa?
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GW-PROPAGATION MODIFICATION

5G| = 8mGST,

(GEOMETRIC SIDE CONTENT OF THE UNIVERSE
SIDE
* GR, with FLRW metric. (TT)
* T (guv' Au)
hi; * Terms proportional to h;;.

* No source terms.
 Two degrees of freedom:

(+, x) polarizations.



GWS IN VACUUM

h, = const.
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GWS WITH OUR MODEL

6HEQ, sin? 0
a2
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Anisotropic i hy «ca™
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0.8+

hy + 2Hhy + [kz + ((3 + 28, sin?0) cn*(wm; 1/2) — 1)] hy =0

Polarising
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Relevant early on —h
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RESULTS: STOKES PARAMETERS

Power Spectra

(e (n, KR (0, K)) = 83 (k — k)P, (k)

(hx(n, KR (0, k")) = §® (k — k") P (k,7)

Stokes Parameters

I Q ¥ X

Tensor power spectrum Linear polarization

P, + P, P, — P,

7= Q =

Py su + Pxsm Pysm + Pxsm
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QUICK GLANCE: ANOTHER SOLUTION

Spinning vector field

A,(m) = a (0,cos wn,sinwn, 0)

. , , 20,4HE
. , , 20,4HE

AN

Still polarising
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Now there is mixing! <
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e Non-zero Stokes U

e Can convert linear into
circular polarization
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CONCLUSIONS

10° ¢ : .
* Vector dark radiation: Interesting candidate. |22 [0 R
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* Rich phenomenology on GWs: o |
= 10°
* Anisotropy %i_
< 10—~
* Polarization -
10_2:-
* Suppression §
aN A

Multipole

* Potential effect on low-£ CMB power spectrum.
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THE END
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Thank youl!
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