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 Quantum Fisher information
  ► Ingredients

  ► Recipe

Many-body physical system  |ψ〉
 

Unitary local transformation 
 

Transformed state  |ψ〉' = U |ψ〉

  ► Witnessing entanglement depth 

F ≻ N     ⇒ F ≻ 2 N   ⇒

F ≻ 3 N   ⇒ F ≻ 10 N   ⇒
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 Quantum local interferometry
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N particles

  ► Phase sensitivity

⇔

•  F ≼ N       ⇒   Δθmin ≥
1

√N

Δθmin <
1

√N

shot noise

sub shot noise•  F ≻ N      ⇔   

Pezzè & Smerzi, PRL (2009)



  

 Quantum local interferometry

separable state 



  

 Quantum local interferometry
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 Quantum local interferometry: example



Twin Fock state

Lucke et al, SCIENCE (2011)



  

 Quantum nonlocal interferometry



N particles

Linneman et al, PRL (2016)

Sub shot noise      
at T = 0      X

Gabbrielli et al, PRL (2015)



  

 Conclusion

Distinguishability          

Quantum phase transitions Simulation of 
quantum systems

Local interferometry Nonlocal interferometry

          Entanglement witness
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 Thank you !
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