Rabi intferterometry with ulfracold gases
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INNOVATIVE ECONOMY e
NAT DAL CCR=SIDN STRATFE e

Idea: * Take a BEC in a double-well and add small external perturbation
e The atoms will start to perform the Rabi oscillations
e Measure the oscillations and deduce &
How: e The Hamiltonian (in the absence of interactions) H = —E;J, + 8./,

e Focus on the measurement of the population imbalance after time ¢
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the evolution operator —ialy yiot) iy gives
Jo(t,8) = sinaccos a(cos ot — 1) — cos asin oty + (cos? o cos ot +sin® ) Jf;

measure the population imbalance at k different times (m repetitions at each point)
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{n} ={n(t1),...,n(tx)} distributed according to the CLT p({n}|)

1 _ (nlt)= (U (1,8)))% ]

H A e 2A2fz(f,‘.,5)/m
i=1 | V2mAJ(t:,8)//m

: : : 27 (1,
fit a curve to these points using the least squares method A25(;;) = A%y(t:,0) .
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for a coherent state  AS(t;) =

Example; e Casimir-Polder potential between a dielectric and an atom
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