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Masses In the Stellar Graveyard
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HOW LIGHT IS “ULTRALIGHT”?

Wave vs Particle
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PARTICLE DM VS SMALL-SCALE OBSERVATIONS
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GRAVITATIONAL CHEMISTRY (THE ATOM)




GRAVITATIONAL CHEMISTRY (THE MOLECULE)
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CAN WE DO (GRAVITATIONAL) CHEMISTRY WITH GWS?



BUT... FIRST, A (NOT SO) SLIGHT DETOUR



THE ENVIRONMETS WHERE COMPACT BINARIES LIVE IN
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HOW EMPTY IS THE VACUUM OF LVK SOURCES? (THE NR WAY)
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HOW EMPTY IS THE VACUUM OF LVK SOURCES? (THE PHENOM WAY)
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HOW EMPTY IS THE VACUUM OF LVK SOURCES? (NR vs PHENOM)

Igg(MFf) =1  and  ITeer(Mf) = (4neMf)! (Hoyle-Lyttleton)
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HOW EMPTY IS THE VACUUM OF LVK SOURCES? (NR vs PHENOM)
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HOW EMPTY IS THE VACUUM OF LVK SOURCES? (NR vs PHENOM)
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HOW EMPTY IS THE VACUUM OF LVK SOURCES?  santoro,etat. [2309.05061]

100 + @ log10B34¢ 32 33 -5 8 9 186
E‘:D 124 EEE Vacuum [ Environment 4
104 3 Lios- 4 g(
v v v — — -
1.0 1
o \
E100{® v @ ° s | Q
.E*h v 0.5
N © #
0 23 g © 5025° L L L
0.0
¥V  Collisionless Accretion & 100 - = g
1024 € BHL Accretion o é 10 -
<{> Dynamical Friction o ‘E?
T T T T T T T T T 2Q (1)—
M o 9 T % = P T
& TS S E NN 148 739 1478
& &SSO E O S S injeced  Lgfom’]
g & & & & & & & 6 njected 0 [g

15



... AND WITH NEXT-GEN. INTERFEROMETERS?

Santoro, et al. [2309.05061]
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SO, BUT... HOW ABOUT THE U?
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HOW BINARIES COALESCE IN SCALAR ENVIRONMENTS? (THE NR WAY)
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HOW BINARIES COALESCE IN SCALAR ENVIRONMENTS? (THE PHENOM WAY)
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HOW BINARIES COALESCE IN SCALAR ENVIRONMENTS? (CONSTRAINTS)

GW150914 [M; ~ 36Mg, My ~ 29Mp, M¢ ~ 62Mg, SNR = 24] = log,, p[g/cm ] ~ 6.6
GW151226 [M; ~ 14Mg, My ~ 75Me, Mt ~ 21Mg, SNR = 13] = log,, p[g/cm’] ~ 4.6

GW170608 [M; ~ 12Mg, My ~ 7Mg, M¢ ~ 18Mp, SNR = 12] = log,, p[g/cm 7] ~ 4.3
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TAKEAWAY

Environmental effects may be observable by near-future GW detectors

Current data from LVK may already be used to constrain the presence of scalar enviroments

Better (semi)analytic waveforms might be needed (NR injections vs Phenom)

Better modelling of binary history would be needed to probe the existence of ultralight bosons
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