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Macroscopic ECO detectable with GW (LIGO, Taiji/Tiangin/LISA, PTA, ...)
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Macroscopic Bose-Einstein condensate made of ultralight particles (DM)
Lee,Pang, Phys.Rept (1992)
Liebling, Palenzuela, Living Rev.Rel [1202.5809]
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Ferreira, Astron.Astrophys.Rev. 29 (2021) 1



e Properties (dilute, dense, stability, ...) 2

Sikivie, Yang, PRL [0901.1106]

Braaten, Mohapatra, Zhang, PRL [1512.00108]

Hong Zhang, Symmetry [1810.11473]

Visinelli, Baum, Redondo, Freese, Wilczek, PLB [1710.08910]
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Formation

Croon, McKeen, Raj, Wang, PRD [2007.12697]
Buckley, Dey, Ferrer, Huang, PRD [2004.06486]
Kolb, Tkachev, PRL [9303313] Amin, Long, Mou, Saffin, JHEP [2103.12082]

Tkachev,:PLB,:1930 Qiu, Gao, Tian, ... [2404.18099] (Yu Gao's talk)
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Hogan, Rees, PLB, 1988
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Did LIGO detect ECOs?

[subsolar compact object detection means something new} J




Rising interest in subsolar PBH searches (LVK, ...)

® Method: matched-filtering
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Signal becomes stronger as the chirp mass increases
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To probe a lighter one, make the other one heavier: larger mass ratio
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EMRI

SMBH: 4 10° solar mass
BH/NS/WD: O(1-10) solar mass

Kextreme mass ratio inspiral (EMRM

/mini-EMRI
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m (mass)
C (compactness) \

Can search for much lighter ECO!
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HG, Andrew Miller [2205.10359]




Sgr A* April 7, 2017
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Babak et al, PRD [1703.09722]
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Tidal radius:
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Similar systems:

Davoudiasl, Giardino, PLB [1609.00907]

Pan, Lyu, Yang, PRD [2112.10237 ]
Barsanti et al PRL [2109.02170]
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LIGO can detect (non-standard) EMRIs!
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@ Signal is similar to continuous waves from neutron stars

@® Search strategies can be employed for mini-EMRIs

|

v targeted searches (known black holes, neutron stars as the heavier object) i _ ligo.caltech.ed

v" directed searches (where their presence is more likely)
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® Axions (ALP) can be detected with GW detectors
® EMRIs are ideal systems for searches of subsolar ECOs
® LIGO can detect mini-EMRIs

® EMRI searches can be used to probe axions (ALP)






