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Search	
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•  High	
  dipolar	
  magneCc	
  field	
  
•  Millikelvin	
  cryogenics	
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  Q	
  microwave	
  cavity	
  in	
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  field	
  
•  Single	
  photon	
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•  Single	
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  atomic	
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Technological	
  Challenges	
  

Techniques	
  to	
  be	
  developed	
  







Dark	
  Energy	
  &	
  Frequency	
  Comb	
  





FREQUENCY	
  COMB	
  FOR	
  NEW	
  PHYSICS	
  



Quantum	
  field	
  and	
  gravitaCon:	
  
	
  
	
  
Quantum	
  systems	
  and	
  gravitaConal	
  effect	
  
Vacuum	
  fluctuaCons	
  and	
  gravity	
  
Spin-­‐gravity	
  coupling	
  	
  
Quantum	
  gravity	
  and	
  Lagrangian	
  points	
  
MOND	
  test	
  

Experimental	
  Gravita>on	
  

Newton	
  Law	
  at	
  small	
  distances	
  :	
  	
  
	
  
	
  
Extra	
  dimensions	
  tens	
  microns	
  size	
  
Atom	
  Interferometry	
  :	
  Magia	
  approach	
  

Axion	
  like	
  bosons	
  with	
  scalar	
  coupling	
  gs	
  
search	
  via	
  monopole-­‐dipole	
  interacion	
  

Eot-­‐Wash	
  



Gravitation with Macroscopic Detectors 
The	
  instrumental	
  heritage	
  of	
  
few	
  decades	
  of	
  experiments	
  

Best	
  sensiCvity	
  to	
  small	
  forces	
  in	
  
macroscopic	
  test	
  bodies	
  in	
  10	
  –	
  100	
  Hz	
  
frequency	
  band	
  –	
  Virgo	
  driven	
  
(now	
  comparable	
  in	
  LIGO)	
  
Lowest	
  frequency	
  limit,	
  100	
  mHz,	
  	
  inerCal	
  
suspension	
  in	
  the	
  world	
  –	
  Virgo	
  driven	
  	
  
(now	
  comparable	
  in	
  LIGO)	
  
	
  
	
  Best	
  torsion	
  pendulum	
  torque	
  sensiCvity	
  
in	
  1-­‐10	
  mHz	
  frequency	
  region	
  -­‐	
  LISA	
  
driven	
  (Comparable	
  with	
  Eot-­‐Wash)	
  

Room	
  temperature	
  and	
  cryogenics	
  
acceleraCon	
  and	
  rotaConal	
  sensors	
  
(Virgo-­‐LISA	
  –	
  ….	
  driven)	
  

The	
  possibile	
  future	
  instrumental	
  
evoluCon	
  	
  

Enlargement	
  of	
  the	
  	
  
detecCon	
  bandwidth	
  	
  
toward	
  1	
  Hz	
  region	
  
	
  
InerCal	
  suspension	
  	
  lower	
  
	
  limit	
  toward	
  1	
  mHz	
  	
  	
  

Cryogenic	
  e/o	
  Underground	
  	
  	
  
torsion	
  	
  pendulums	
  	
  
and	
  beam-­‐balances	
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