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@ Tensor Modes from Inflation
@ Primordial tensors in the CMB

@ Constraints and Forecasts



Inflation

An epoch of near exponential expansion in the N
early universe, driven by the constant potential V(o)
energy of some unknown field(s)
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end of inflation w, > —1/3

Minimal scenario: single scalar field slowly rolling down the potential



Inflationary perturbations
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Example Stochastic Gravitational Wave
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Tensor modes in SFSR
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Tensor modes in SFSR

hé; —+ ZHh’/LJ -+ ]{?th’j — () Free field fluctuations in quasi dS spacetime

Hin .
Pr(k) ( f)
2m k=aH

Leads to an unpolarised, Gaussian and nearly scale

Invariant power spectrum

E\'7T
Pr(k) = rA; (—) , nyr=—-r/8 , r <0.032 at 95% C.L.
k, Lr— e
SEFSR consistency Planck+BK18 [Ade et al. (2021)]



Tensors in the CMB

@ Primordial tensor modes affect temperature

and polarisation (both E and B mode)
anisotropies

@ At linear order, B-modes only sourced by
tensors but not scalars
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Sensitivity to SFSR
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In the event of a detection can we test n, = — r/8?
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In the event of a detection can we test n, = — r/8?
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Unlikely that we can confirm SFSR nature from CMB but what about deviations?



Tensor modes beyond SFSR

e.g Sourced by additional fields

hglj -+ Z%hfm —+ k’thj — 167TCL2GH;5-T

Can break the consistency relation — different spectral shape at CMB scales

10



Deviations from SFSR consistency

Example — from axion gauge field models

Dimastrogiovanni et al. 2016, Thorne et al. 2017 + more
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CMB Anisotropies from bump feature
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--------- Planck
B Planck+BK18

Current constraints

from Planck temperature +

polarisation and BK18 polarisation 0ot 7
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--------- Planck

Current constraints B Planchs BK LS

from Planck temperature +
polarisation and BK18 polarisation
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Forecasts with LiteBIRD + CMB-S4

00+ 1)C/2m [uK?]

2 < <200

Angular scale

30 < < 330

00° 18° 3e 1° 0.2° 0.1°
3 o : -."M". .
10° - . N
‘ ) CMB-TT ﬁ‘\
{
Planck
ACT L
* T N
10! - POLARBEAR 4 “ J %—9 ,_5 .#
BICEP /Keck . > T”
LiteBIRD ' Lo
L 9" qo' |
*. Q
°
-2 % |
10 ° | T $| ;
T | Q ‘* ‘
ing . ’ ' CMB- BB
| + b
? o
- o +
10 J
Y Lensing
5 T T Primordial
107 r=0.004
It 080 200 500 1000 2000
Multipole ¢

Credit; LiteBIRD collaboration

LiteBIRD

Late 2020s

CMB-S4 (SPT+)



Large scale feature
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Small scale feature

--------- LiteBIRD only, no delensing

BN LiteBIRD + CMB-54, no delensing

B LiteBIRD + CMB-54, delensed BB
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Detecting vacuum + sourced GW
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Summary

@ Possibility of features in power spectra — deviations from SFSR dynamics

@ Promising prospects for testing such features with next generation CMB
experiments — hints to nature of inflationary interactions

18



Thank you!



