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Modified gravity cosmology
● The background and linear perturbations are 

completely specified by a tuple of time-dependent 
functions

Bellini and Sawicki, JCAP 07 2014 050

● Include all Horndeski theories and some of 
its extensions

● All alpha’s are zero in GR



Gravitational waves in modified gravity

● GW amplitude propagates following

● From GWs, we infer the luminosity distance of binary 
systems

● It is modified to



● Simulations of 1000 BNS mergers detected by the 
Einstein Telescope (ET) for 0.5 < z < 2

● Redshifts from gamma ray bursts
● Errors in

 

Matos, I. S., Calvão M. O. and Waga, I., PRD 103, 104059 (2021)

Einstein Telescope forecasts



● For a Lagrangian of the form

● Asymptoticaly goes to

● Assuming a LCDM background, ET provides
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Parametrizing the background evolution

Hu-Sawickigravity



Parametrizing the ratio of distances

● Asymptote

● GR is recovered
    or
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● Simulations of 1000 GW 
events from BNS mergers 
(0.01 < z < 2)

Results for LCDM
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Fiducial model is ΛCDM 
Gaussian priors 
      N(69.8, 1.9)→

A  N(0, 0.14)→
         N(0.315, 0.007)→

Fixed:          

Markers
 -gravity with
n=2 and   =0.90.314 0.316

m0

0.95

1.00

1.05

0

0.1

0.0

0.1

A

68

70

72

H
0

m0 = 0.31492+0.00084
0.00068

68 70 72
H0

H0 = 69.85 ± 0.82

0.15 0.00 0.15
A

A = 0.001 ± 0.069

0.96 1.00 1.04
0

0 = 1.001 ± 0.016



Combination with actual data from 
other observables



Next steps: slip
● The running of the Planck mass does not affect 

only the GW friction, but also the scalar 
perturbations
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