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1. Feshbach Resonances

2. Types of Resonance
3. Atom-Molecule Coherences

4. BEC Molecules to BCS Pairs
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Single resonance state approximation
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The background scattering length ay,

The resonance width AB

The magnetic moment of the resonance
level dE _./dB

The shift between the position of the
zero energy resonance B, and the
feld where the resonance level
crosses the dissociation threshold of
the entrance channel B___

The van der Waals dispersion coeff cient
Cs (or binding energy of the highest
excited bound state of the

harkorniind cratterino natential F )
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Non-Markovian non-linear Schrodinger equation

h(t,7) = 2h) 0(t =1)(0,bg |V, , (DU, (2,7)

0,bg>

0,bg) Zero momentum plane wave of the relative
motion of two atoms in the entrance channel




Density of the molecular condensate (1 = 16 us)
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Hypat-radial Probability Density #(%) [10 “au ']
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1. Feshbach means we can tune from +ve to -ve
scattering lengths and see BEC to BCS

2. Two body scattering changed by surrounding particles.
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1) Can be mapped onto the two body problem
but don’t think of b as representing molecules
in the open channel dominated case.

2) Spin composition complicates composite
boson picture.
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1) Single channel system works fhe close to resonance.

Two channel works over wider range.
2) Mean-Field Theory Solution
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Overlap zero at around
half a Gauss above resonance
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