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Main goals of interferomtery

Estimate the phase with minimal possible error
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Optimize the input state

Optimize the measurement

Reference point - shot-noise limit

The main goal of interferometry

The Holy Grail - Heisenberg limit

Luca Pezzé and Augusto Smerzi, Phys. Rev. Lett. 102, 100401 (2009)






Cramer Rao Lower Bound (CRLB)
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Phase estimation with interfering atomic clouds (2)

Optimal states - identify using the QFI

two-mode states

Good states:

Ground state of the two-mode Hamiltonian

with attractive interactions

J. Grond, J. Schmiedmayer and U. Hohenester, New J. Phys. 12, 065036 (2010)
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Detection schemes

Fit to the density
1. Measure the density

-! I' 2. Fit the theoretical curve
3. Determine the phase from the least-square formula

The Fisher information

No sub-shot noise sensitivity!

Idea — measure the correlations!
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Results

*Identify the ,good” states: ,phase squeezing”

*Detection scheme

Basic tool - N-body probability

Correlation | functions

No sub shot-noise sensitivity Only when

[. Ch., F. Piazza and A. Smerzi, PRA 82

Center \of mass

Only when all
atoms are measured

, 051601(R) (2010)



Conclusions

Interference pattern ,kills” the modes

*Useful correlations between the particles

Very difficult to obtain sub shot-noise sensitivity

Do Mach-Zehnder!



