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Bosonic Josephson Junctions:

/\ SUPERCONDUCTOR SUPERCONDUCTOR

u —

Two weakly coupled macroscopic quantum states show a mechanism
similar to superconducting Josephson Junctions. The potential barrier
between the states play the role of the insulating layer.

Interaction in Bose Condensate — — can lead to l

particle localization |.
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Atomic BEC to Molecular BEC : Hamiltonian

H = Uyatataa + UpbTbT0b + UyalbTbb + g(atalb + bfaa) + 6,b'h

@ g : Feshbach coupling

b @ 0 : Feshbach detuning (the
""""""""" threshold energy for the
formation of molecules)
atoms dimer

01 is adjustable !
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In Presence of Noise:

H = Ujatataa + U,bToThb + U,at0 b
(g + &a(t))@Tath + blaa) + (61 + &(t))bTd

&a(t) and &(1): ‘White Gaussian noise‘

noise | corrupts form | corresponding Wiener process
& Feshbach coupling 2 wq(t) : strength ~,
& Feshbach detuning | #2® wp(t) : strength ~,
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Relaxation of Bloch Vectors

What if the system relaxes back
to its fixed points (equilibrium
Define: configuration)?

L, = v2(aTalb + bt
o= Vaalalbttlan) g ependent [Relaxation:

1

L, = V2i(a'a’b — b'aa) T, = W
b

L. = (2b'b — ala) )

L= - wpari T ATaL) T F
cle number between atomic and
molecular states) T, =
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Particle Localization Crossover

’In absence of noise‘
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Figure: §; = 11 and 6; = 12 : from more-atoms to more-molecules state

In presence of noise
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Figure: In presence of coupling noise and detuning noise respectively : a
molecule hcavy state goes to an atom-heavy state in-a later time
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