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What can we learn from LISA that we cannot using other instruments?
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Which BHs give the best measurements of
scalar charge?

For shift-symmetric scalars: °g.

Saravani & Sotiriou, (1903.02055)

C 0{[ n,g* ¢ =V,%°
H
f M is the only relevant scale for the BH:
, C
a<< M- =——> M < 1

Thus, these “large” BHs are effectively Kerr BHSs.
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Outline: Three short stories

Beyond the adiabatic approximation:

Development of full usable waveforms in beyond-GR theories or
environments
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The resonance condition: mQ,, -+ nQH -+ ZQ¢ = ()

- .
Under a perturbation: omsooses

: : : and Celestial Mechanics (1997)
Carter, Phys. Rev. 174 (1968); Schmidt (0202090 (e.g., accretion disk, third body, non-GR)
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Linearized Einsteinian adiabatic fluxes:

E(1) = E(0) - ‘C’f o LO=LO d;;z :
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Now, let us add a “kick” to the flux!

e.g., see Speri & Gair (2103.063006) for a study and model within GR around resonances
see Pan, Yang, Bernard, et al., (2306.06576) for an introduction of a resonance effective Hamiltonian
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Outline: Three short stories

Multiband or multi-messenger prospects:

Exploit the fundamental role played by different detectors across the
gravitational and electromagnetic spectra
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Discussion

We cannot make a list of the truly unexpected. However, there gafa;
are sources that the community have speculated about that “|~
would be quite interesting and revolutionary, it discovered.

formation

LISAIN
COPEN
HAGEN

Breaking degeneracies with astrophysics, environmental effects, P
etc., also requires precise modeling. We can also think apbout
synergies for multi band and multi-messenger observations

mmmmm

orizons

't is crucial to match the increased level of modeling precision
with the expected level of observation precision.

“primordial,

=== Waveforml’"ssystems A

F romn § f tochastic
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------

LISA design is changing. Most predictions and tests might be
revisited once we know the configuration LISA will fly with.

[ particularly thank 1. Baker, E. Berti, R. Brito,
V. Cardoso, P. Pani, C. Sopuerta & 1. Sotiriou

cardenas-avendano@princeton.edu for their input to write this talk.
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