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Scalar and tensor primordial spectra
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Observations

QUAD (2009)
QUIET (2012)

r<0.028 95% CL
assuming n; = 0)

RZ-inflation
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Results? MCMC
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Some details
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Single- and Two- Scale Approaches
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Cabass et al. - 1511.05146
Planck Collaboration - 1502.02114
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Robustness test: priors
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Robustness test: changing scales

B (k1,kz) =(0.005,0.02) Mpc~!
B (k;, k2) =(0.002,0.02) Mpc™?
B (ki kz) =(0.002,0.05) Mpc~?!
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Robustness test: mock dataset

obs obs
—2log L = Z (20+1) [Ccth — log (Ccth ) - 1]
J4
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Robustness test: mock dataset

Cut-offs n; prior
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Dataset

m Planck 2018 lowl TT, highl TTTEEE and lensing
m LolLLiPoP (PR4) EEEBBB
m BICEP3/Keck BB

m LIGO-Virgo-KAGRA interferometers
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Results

PL18+BK15 roo1< 0.058
PL18+BK18[ ] rooi1< 0.033
PL18+BK15+Lv18[ " roo1< 0.059

PL18+BK15+LVv21 roo1< 0.054

PL18+BK15
22 <ni< 4.2
PL18+BK18
-1.02 <n¢< 3.23
PL18+BK15+LV18
-1.0 <n¢< 0.45
PL18+BK15+LV21 [
97 <nt< 0.42
PL18+BK18+LVv21 roo1 < 0.033 PL18+BK18+LV21
-1.02 <n¢< 0.43
PL21+BK15 ro.o1 < 0.049 PL21+BK15
-0.6 <nt< 4.34
PL21+BK18

PL21+BK18[ ] roo1< 0.029

PL21+BK18+LV21 roo1 < 0.028

-1.28 <n¢< 3.45
PL21+BK18+LV21
-1.37 <n¢< 0.42

PL18+BK15+NANO roo1 < 0.071 PL18+BK15+NANO

[ |
0.44 <n¢< 0.83

PL21+BK18+NANO ro01 < 0.033 PL21+BK18+NANO

0.47 <n¢< 0.85
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Volume effects?

Credits: Gomez-Valent 2022
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Profile Likelihood: mock dataset

SSA
TSA

PL

95% CL
Fiducial

0.0000 0.0002 0.0004 0.0006 0.0008 0.0010

ro.o1

G. Galloni (giacomo.galloni@roma2.infn.it) CMB-France Dec 4, 2023 15 / 18



Tensor-to-scalar ratio and beyond with CMB and GWs

Profile Likelihood: actual dataset

—— MCMC SSA

—— MCMC TSA
e Profile data

—— Profile fit
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Feldman - Cousins belt

0.040F —— Feldman-Cousins Belt

—0.05
Observed r
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Conclusions

m Bayesian and frequentist methods answer very different but
complementary questions

m Both SSA and TSA are affected by different volume effects

m Since TSA mimics a detection, we choose SSA to study the tensor
sector

m At [JCLab, we are exploring the Profile Likelihood (PL) on PR4

The choice of the methodology is of crucial importance!
Performing both an MCMC and a PL can give a complete picture
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Backup

Robustness test: Jacobian

B TSA
I TSA + Jacobian

1.0 15 2.0 25
ro.o1
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