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GW190425: a large mass BNS system

....................
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GW190425

• Most likely BNS system
• Total mass 3.4−0.1

+0.3

• Significantly different from the known population of 
Galactic BNS systems

• Cannot rule out BBH or BHNS
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GW190412: an asymmetric BBH system

Accepted by Physical Review D
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GW190412

• Evidence for (3,3) 
multipole: 𝑓𝛼(𝑡) = 𝛼𝑓22(𝑡)

• Tighter bounds on intrinsic
source parameters

• Bounds on abundances
• Consistency with GR
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GW190814: a BBH system with very large asymmetry
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Astrophys. J. Lett. 896, L44 (2020)

https://iopscience.iop.org/article/10.3847/2041-8213/ab960f


GW190814

SNR=10.6

SNR=21.4

SNR=4.3

• Network SNR=25
• No em counterpart
• 𝑞 = 0.112−0.009

+0.008

• Multipole evidence
• No GR violation evidence
• Clear evidence for inclination

Spin posterior

Multipoles

Masses

Localisation
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Tests of General Relativity

▪ Residual test

▪ Inspiral Merger Ringdown consistency test

▪ Higher order Multipole consistency test

▪ PARameterized test of GW generation

▪ Spin Induced Moments: 𝑄 = −𝜅𝜒2𝑚3

▪ Modified Dispersion Relations: 

𝐸2 = 𝑝2𝑐2 + 𝐴𝛼𝑝
𝛼𝑐𝛼

▪ Ringdown

▪ Echoes

▪ Polarization content



Perspectives: Nuclear EOS
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Low stiffness

High stiffness



Continuous waves

10



P
U

L
S

A
R

CMB 

Large 

Angle

L
IG

O
 

(V
IR

G
O

)BBN
CMB+LSS

A
D

V
A

N
C

E
D

E
T

INFLATION

L
IS

A

PLANCK



Summary

Multimessenger: some MoUs
• InterPlanetary Network collaboration

• Borexino Collaboration, IceCube
Collaboration, LVD Collaboration

• FermiGBM/Swift for subthreshold transient
analysis.

• DLT40/ASAS-SN for CCSN search

• CHIME for a joint FRB/GW sources

• Nevin N. Weinberg (nonlinear tides)
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Continuous sources

The next «first detection»?

CCSN & Neutrinos

• One of the expected fundamental results for the future;

• Expertise in Virgo;

Stochastic background

• The next frontier

• Many implications of great scientific interest

https://doi.org/10.1016/j.asr.2018.04.013



