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The Basices of the Model

Spectator axion-SU(2) Gauge Field

inflation action Spectator sector
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Slow-roll background solution ~ Gauge tensor perturbations
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Maleknejad - Sheikh-Jabbari 2011

See the talks by Emma Dimastrogiovanni and Tomo Fujita


https://gravity.paris/en/index.php/2016/02/10/what-is-a-gravitational-wave/

E.O.M. of GWs

Vacuum vs. sourced

1. Homogeneous solutions : GWs from vacuum fluctuations
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E.O.M. of Tensor Modes

Axion-SU(2) Gauge Fields

Gauge tensors split and one is amplified.
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Chiral Gravitational Waves

Parity is spontaneously broken by the background!
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Symmetry demands more!

We have to consider all of parity-violating terms that arise from the same

physics!
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Symmetry demands more!

Add the Gravitational Chern-Simons term
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E.O.M of GWs

Vacuum, sourced and modified

1. Homogeneous solutions : GWs from vacuum fluctuations

hi; + 2Hhj; + k*hy; =0

2. Inhomogeneous solutions : GWs from sources, e.g. gauge fields
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E.O.M of Tensor Modes

Axion-SU(2) Gauge fields + Gravitational Chern-Simons
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With FF

E0=4.5+1072
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What About Ghosts?
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For s = 1 in physical coordinates: (1 o E D hy)

The sign of the kinetic term in the equation of motion for the right-handed
helicity becomes negative!



Instability Analysis

This is an effective description so we can put a cut-off A for our
theory to prevent these instabilities.
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Constraints on Free Parameters
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Conservative case: More radical case:
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Constraints on Free Parameters

Conservative case: More radical case:
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Conclusion

The inflation models with the spectator axion-SU(2) sector have unique
signatures that are testable with the next generation of CMB
experiments.

The inflation models with the spectator axion-SU(2) sector remain
phenomenologically viable in the presence of the gravitational Chern-

Simons term.
L =gl L, t LspEC w

The effect of the gravitational Chern-Simons term on chiral gravitational
waves can be as large as fifty percent amplification for the left-handed
BC v mode tunetions. .. ¢ 8

1.4]

| — 10[ - S |
+ | , ]
* o L 1
e = |
T e el |
I Right |

0.6} Left |

o o e Thank You!




