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Outline
1. Stellar mass binary inspirals

2. Intermediate mass black hole (IMBH) mergers
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1. Stellar mass binary inspirals
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Effect of GWs

atoms

laser
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GW, !"
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1. reorientation,      2. Doppler shift.



Observing binary inspirals
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LIGO: SNR = 24

GW150914-like source:
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J. Ellis and V. Vaskonen, 2003.13480
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P. W. Graham and S. Jung, 1710.03269 



Measurement accuracy of GW waveform parameters for a GW150914-like source:
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J. Ellis and V. Vaskonen, 2003.13480
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AION-km:

AEDGE:

Graviton mass

Graviton mass changes the propagation of GWs, 
<latexit sha1_base64="a+38wAxs4fOcWyhVkX3qL78UYjw=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIsgCGWmFHUjFEVwWcE+oJ0OmTTThiaZIckoZeynuHGhiFu/xJ1/Y9rOQlsP3MvhnHvJzQliRpV2nG8rt7K6tr6R3yxsbe/s7tnF/aaKEolJA0csku0AKcKoIA1NNSPtWBLEA0Zaweh66rceiFQ0Evd6HBOPo4GgIcVIG8m3ize9CryEsemnkPuDXsW3S07ZmQEuEzcjJZCh7ttf3X6EE06Exgwp1XGdWHspkppiRiaFbqJIjPAIDUjHUIE4UV46O30Cj43Sh2EkTQkNZ+rvjRRxpcY8MJMc6aFa9Kbif14n0eGFl1IRJ5oIPH8oTBjUEZzmAPtUEqzZ2BCEJTW3QjxEEmFt0iqYENzFLy+TZqXsnpWrd9VS7SqLIw8OwRE4AS44BzVwC+qgATB4BM/gFbxZT9aL9W59zEdzVrZzAP7A+vwB7xiR3g==</latexit>

E2 = p2 +m2
g

<latexit sha1_base64="P5CdBnxpH9g9XhLazHW2hZmn3qY="></latexit>
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mg < 4.7⇥ 10�23eV
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Lorentz violation
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2. Intermediate mass black hole mergers
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Formation of SMBHs
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J. E. Greene, 1211.7082
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Observing IMBH binaries
AION-1km

without GGN
GGN
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Observing IMBH binaries
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Potential GW observation by PTAs

SM
BH

NANOGrav, 2009.04496;   PPTA, 2107.12112;   EPTA, 2110.13184;   IPTA, 2201.03980.
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1. Short GW signals from BH binary mergers

2. Near-monochromatic GW signals from inspiralling BH binaries

3. GW background from BH binaries

Prospects for future GW observatories
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Can we distinguish SMBH seed scenarios?
J. Ellis, M. Fairbairn, J. Urrutia and V. Vaskonen, work in progress.

J. E. Greene, 1211.7082

O. Piana et. al., 2009.13505

heavy 
seeds

light
seeds
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Summary
1. AION and AEDGE are excellent for probing inspirals of stellar mass

BH binaries and mergers of IMBH binaries.

2. By observing the inspiral for several months, they can accurately
locate the stellar mass binaries.

3. They can also probe e.g. graviton mass and Lorentz violation.

4. The formation of SMBH binaries through halo mergers leads to a 
population of IMBH binaries.

5. AEDGE may be able to tell whether the SMBH formation is 
dominated by heavy or light seeds.


