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Infrared properties of gauge and gravity theories are
characterized by “infrared triangles” relating asymptotic

symmetries, soft theorems and memory effects

Gravitational-wave memory effects
being detected in this decade, and

the next decade

nave a good chance of

oeing studied precisely in
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- First observing run (O1): 3 binary black holes (BBH) in 3 mo.
- Second (0O2): 7 BBH in 9 months

- First half of third (O3a): 36 BBH in 6 months!



Strong gravity and high luminosities
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Gravitational-wave (GW) memory effect
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Detecting GW memory (GW150914)
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~ S/N is roughly the significance of the detection in ¢

Memory S/N aLIGO



Populations and time to memory detection
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GW memory will most likely be detected statistically at the
end of this decade with LIGO A+ /aVirgo+

Future GW detectors (CE/ET) will study it more precisely

Measuring it will give observational access to one vertex of

the infrared triangle

Two types of memory effects related to extended BMS
conservation laws: spin memory and center-of-mass memory
Spin memory possibly measurable by ET /CE with stacking
CM memory is most likely too weak even for 3G detectors

Subleading triangle more challenging to observe
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