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LOW-F GRAVITATIONAL WAVES

» Are VERY tough to detect, even by GW
standards.

» Need to use Galactic Pulsar Timing Arrays,
and not GW Detectors.

» Finally observed last year from slowly orbiting
Black Hole binary. Other source types?

» | shall describe a general and systematic
framework for understanding Low-Frequency
sources in a Schwarzschild background field!
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Direct Current Memory contributions

in EOB waveform model

E.GRILLI, AA.PLACIDI, S ALBANESI,G.GRIGNANI,M.ORSELLI
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HYPERTON®

a Normalizing Flow based pipelinefor the rapid parameter estimation I N F N
of eccentric Close ' Encounters PISA
. Istituto Nazionale di Fisica Nucleare
1343 Sezione di Pisa
UNIVERSITA DI P1sA

Federico De Santi'®»", Massimiliano Razzano!2 Francesco Fidecaro!-2, Luca Muccillo’2, Lucia Papalini!2 Barbara Patricellil-
1Enrico Fermi Physics Department Pisa, 2INFN Pisa
*f.desanti@studenti.unipi.it

» Eccentric Close Encounters (e ~ 1):
e  Dynamical Origin
i~ RCpCO.th Bursts ' N=1024, p-value=0.5168

. . : — ne) De Santi et al., Phys. Rev. D 109, 102004 (2024)
*  Multimessenger & Astrophysics studies

—— time_shift (0.345)

» PE challenges: =
e LowSNR
e  Short duration bursts

—— Bilby
HYPERION
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» Proposed Solution:
* Probabilistic ML = Normalizing Flows

| Inference

Training - o 5x10% samples in 0.5s !



Gabriele Demasi
3


Inferring astrophysics and cosmology with individual compact binary
coalescences and their gravitational-wave / ~ (N SAPIENZA
stochastic background

UNIVERSITA DI ROMA

Sarah Ferraiuolo, Simone Mastrogiovanni, Eric Kajfasz, Stephanie Escoffier D am IdeX areele,

INFN, Sezione di Roma, Roma, Italy
Universita di Roma La Sapienza, Roma, Italy
Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France

Indmdual BBH detectlons Stochastic Backgrounds

;f GW data from
‘multiple detectors |

| BBH events |

icosmology parameters |

(e.g., masses and Ho) ,

( C \ A> Z BBH(d | A)SZ GWB(C \ A)

|We want to |nfer hyperparameters A consistent with the

|nd|V|duaI BBH events and the measurements on the GWB '

arah Ferraiuolo, GraSP 2024, 23-25/10/2024

,4 Optimal estimator for C ,
. GWB spectrum Qew(f) ]

Individual CBCs

J{'\ —— Joint Analysis
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g' Addlng SGWB data can |mprove knowledge
- H, and of the population parameters
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M. Esposito, UNINA — INFN-NA

Archimedes
Experiment: the
weight of quantum
vacuum

Does gravity interact with
quantum vacuum?

Exploring a modern physics
riddle using

High- T, superconductors
and the Casimir effect
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Identifying and
Mitigating Blases In
Machine Learning for
the Gravitational Wave
Detection Problem

Narenraju Nagarajan
Christopher Messenger

n.nagarajan.1@research.gla.ac.uk
DCC: LIGO-G2402213-v3

University —_ £&

Spinlz

Spin2z

Sage
=== PyCBC

Found by both = 3344
Found only by Sage = 946
Found only by PyCBC = 513
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Tidal contributions to the
gravitational waveform

amplitude to the
2.5PN order

Laura BERNARD

Eve DONES .
Quentin HENRY &
Contact : eve.dones@obspm.fr Observatoire Université

deParis Paris Cité
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