Zlosing gaps in the GW spectrum:
newphysics with 1Hz GWs and how to detectithem
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GWSs soundscape today
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GWs soundscape ca. 2040
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MW invisible band
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GWs soundscape ca. 2040
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Possible backgrounds at yHz: a rich band
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Possible backgrounds at (tHz: a rich bana
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Review of sources

The PYAres detection landscape
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Can we detect them?



Can we detect them?




Future soundscape (maybe 2040)?
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The pAres detection landscape
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Fedderke et al 2112.11431

Transmitter/
receiver

Transmitter/
receiver

Atomic
clock

Asteroid radius: 8.0km. Asteroid mass: 5.4 x 10'® kg. Baseline: 1 AU.
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e.g. Moore et al 1707.06239
Mihaylov et al. 1804.00660
Klioner 1710.11474

Garcia-Bellido et al. 2104.04778

Fedderke et al 2204.07677

Caligkan et al 2312.03069

) Future astrometry?

Monitoring many stars (GAIA or better)
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Stellar interferometry

We evaluate the potential for gravitational-wave (GW) detection in the frequency band from
10nHz to 1 uHz using extremely high-precision astrometry ofja small number of stars

at characteristic strains aroundf(hc ~ 1077 x (uHz/ fow). The astrometric angular precision required
to see these sources is A ~ h. after integrating tor a time 1" ~ 1/ fow. We show that jitter in the

photometric center of WD of this type due to starspots is bounded to be small enough to permit
this high-precision, small-N approach. We discuss possible noise arising from stellar reflex motion
induced by orbiting objects and show how it can be mitigated. The only plausible technology
nieve the requisite astrometric precision is a space-based stellar interferometer. Such
a future mission)with few-meter-scale collecting dishes and baselines of O(100km) is sufficient to
e target precision. This collector size is broadly in line with the collectors proposed for



https://arxiv.org/abs/2204.07677

Iv) Atomic interferometry in space: AEDGE

Abou El-Neaj et al 1908.00802
Badurina et al 2108.02468 (AION) Graham et al 1206.0818 (MAGIS)
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The most optimistic future...
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|s this all we can do in this band?

And now

for something
completely different...

f ~ pHz

few days




Absorption of GWs by binaries  f ~ nHz

few days

Intuitive idea (from ‘60s)
Influence of a GW on a binary system (e.g. non-relativistic)

17 ) 1k
A A
Newtonian potential ~ +- - e GW
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Better characterised for its 6 Newtonian constants of motion

o period P, eccentricity e:
size and shape of orbit

o inlination /, ascending node (/.
orientation In space

o pericentre w,
mean anomaly at epoch «:
radial and angular phases




Absorption of GWs by binaries

® for generic perturbation:
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Absorption of GWs by binaries

® for generic perturbation:
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lunar and satellite laser ranging
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Our estimates (solid: today; dashed 2038)
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Satellites (P~hours)

(better ranging?)
Envelope of pulsars (P~hours - 100 days)

Lunar laser ranging (P~month)

(2038 line requires replacing the mirrors
...may/will happen before 2030!)

Murphy 1309.6294

Possible backgrounds



Our estimates (solid: today; dashed 2038)
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Possible backgrounds
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Our estimates (solid: today; dashed 2038)
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uHz GWs

® The uHz band is very rich for astrophysical and cosmological sources

® [here are Ideas of how to access It, though most of them are futuristic

The resonant absorption of GWs by binaries (LLR/SLR/pulsars) may
give a handle at level (in 2038)

Qgw > 4.8 x 1077 f =0.85 uHz Qpw >83x107%  f=0.15mHz

Future plans: new mirror in the Moon”? New optimised satellites”?



