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Precision Gravity: 
From the LHC to ET 



Discovery Potential =

           
Precise Theoretical Predictions           
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100+ events per year!
1000+ cycles in band @ Design-Sensitivity  

Challenge:  
 

Merger RingingInspiral
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Merger Ringing

100+ events per year!
1000+ cycles in band @ Design-Sensitivity  

Inspiral
GWPD!

‘GW Precision Data’ (GWPD)™

 



GWPD for Beyond the Standard Model (BSM)  

BH 

Collider 




(Baumann, Chia, RAP, Stout, to appear)

Gravitational ‘susceptibility’ 
Vanishes for BHs in isolation!

Gravitational Collider Physics

GWPD for Beyond the Standard Model (BSM)  
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Gravitational Collider Physics

Gravitational ‘susceptibility’ 
Vanishes for BHs in isolation!

GWPD for Beyond the Standard Model (BSM)  
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Gravitational Collider Physics

GWPD for Beyond the Standard Model (BSM)  



“Waveforms will be far more complex and carry more information than expected. 
Improved modeling will be needed for extracting the GW’s information” 1993

Kip Thorne ‘Last 3 minutes’ paper 
20+ years prior to first detection!

ET = more ‘luminosity/sensitivity’  
at ‘higher/lower energies’


 

Gravitational Collider Physics

• Energy/Sensitivity Frontier

• Luminosity Frontier
Precision Gravity: Longer/high-SNR signals

Tidal Effects: NSs, Light DM, ECOs, …

Lower Frequency: Long-Distance/Bigger 

IMBHs, ECOs,…

Higher Frequency: Short-Distance/Smaller 

NSs, Low-mass BHs, PBHs… 



Knowledge at the time



Where are we now? 
 

HEP GWs



Are we ready for the future? 
 



01.01.203X

Neutron stars unveiled!

New particles discovered! 
New objects found!

New era of foundational  
investigations established  
through GWPD. 

EinsTein Reloaded!

Die Zeit
NYT 1991



Extra Slides



[…]

5PN threshold!


