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Cold Collisions

Feshbach resonances
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Interactions between two alkali atoms

Hamiltonian including spin Zeeman term:
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two 6Li atoms
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Example: two °Li atoms
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Example: two °Li atoms
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Diagonalization of Hamiltonian
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Franck-Condon factor
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a. Halo states (universal regime)
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b. Asymptotic bound states (7¢; > Tz )
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starting from Van der Waals tail
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singlet/triplet overlap
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5Li-49K pairs
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Energy/h [GHZ]
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Li-49K loss features with M. =-3
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Li-49K loss features with M. =-3
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Include | = 1 molecular levels

Energy/h [GHZ]

1l |

Conclusion: | =0 and | = 1 levels can be related through C coefficient
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6Li-4%K loss features with M. =-3
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without coupling

Feshbach coupling

with coupling
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screened flat-bottom potential
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narrow resonance near threshold
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resonance near threshold
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bound states near threshold
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Relation to scattering length

res ;

=2
=]

a(units of ag)

% - 5
-15
N
S
—_— i —a
~— —45 o -1
< 2
g8 < .3
B i
=75 Eq 159.637 159,640
140 150 160 170
B(G)

10-10-2018 Les Houches 2018 21



Relation to scattering length
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Relation to scattering length
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Fano lineshape
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Narrow versus broad resonances

Importantly:
The meaning of broad and narrow depends on the context

 Broad as measured in magnetic field
« Broad as compared to the collisional band of energies
 Broad due to strong singlet-triplet coupling
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Rb-85
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Li-6
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experimental

adiabatic expansion of Gaussian trap induces evaporation:
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Feshbach scattering length

closed channel
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width from: elastic cross section
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characterization of a Feshbach resonance
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End of Les Houches Lectures

Thank you
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