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Gravitational-wave landscape

Characteristic strain
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Gravitational-wave landscape
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LGWA in the GW landscape
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LGWA horizon
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BBHs can be detected out to very high redshitt, complementing both LISA
and ground-based detectors
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Detection of BBHs at LGWA o
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Detection of BBHs at LGWA
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Dete(}ti()n ()f BBHS at LGWA 2512.09978

Short events at LVK now can be observed for a very long time with LGWA
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Lunar response

Modeling the response of a lunar detector for a
long period of time has its subtleties and
differences with respect to a ground-based
interferometer:

We need to model three motions: the Earth-
Moon system around the Sun, the Moon around
the Earth, and the Moon on its axis.

It i1s tricky, but can be done, e.g., by
interpolating the ephemeris.

With all those modulations, with appropriate
modeling, the localization can be exquisite




CBC signal as observed by LGWA e
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PE of GW250114 at LGWA 2606.04918
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How localization depends on duration

Where you accumulate SNR matters in
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PE of GW231123 at LGWA 2512.09978
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Reference frequency: 0.35Hz (9.6 hours to merger)
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Eccentricity constraints at LGWA

LGWA's sensitivity in the deci-Hz could be a game-changer to identify

eccentricity and distinguish dynamical binary formation channels
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Eccentricity constraints at LGWA

LGWA's sensitivity in the deci-Hz could be a game-changer to identity
eccentricity and distinguish dynamical binary formation channels
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2601.02260

Eccentricity constraints at LGWA
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2007.08345

Eccentricity constraints at LGWA
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Eccentricity constraints at LGWA
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Summary

¢y The deci-Hz band bridging the gap between @ LGWA
LUNAR GRAVITATIONAL

oround-based experiments and space-based ones WAVE ANTENNA

has an extremely rich science case

9 LGWA could detect several CBC signals per year coming from different
channels, offering promising multi-band opportunities in conjunction with

other experiments

9 LGWA offers interesting opportunities and complementarity to other
experiments for CBS parameter estimation, both for intrinsic and extrinsic

parameter reconstruction
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You can also contact me at

facovelli@jhu.edu


mailto:fiacovelli@jhu.edu

W polarizations with LGWA

With a global deployment LGWA can provide measurements of different GW
polarizations, hence testing GR
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GW polarizations with LGWA

With a global deployment LGWA can provide measurements of different GW

polarizations, hence testing GR

GR tensor modes

vector
modes

breathing
mode

longitudinal
mode

wave
propagation

wave
propagation

wave
propagation

wave
propagation


https://doi.org/10.1007/978-3-031-77392-1_31

