Observation of an Efimov
resonance in an ultracold mixture
of atoms and weakly bound dimers
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Efimov plot
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Universal atom-dimer scattering
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Efimov features in ultracold quantum gases
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Atom-dimer resonance
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Making molecules near Feshbach resonances

- N\ |

= |

(@)]

c |

()] |
- |

D 1

A C 0 I / > B
E = ;

) | o
4'.:: I ‘t‘
CU A\ 4 | ,...-""""““

o 1 $“‘

n P

“
*
"
*

"
"
g

two atoms

molecule

Feshbach resonance

« Magnetic field sweep
* RF association / magnetic field modulation
« Three-body recombination (°Li)



Feshbach molecules

« made in many systems (°Li,, Na,, 4°K,, ®Rb,, 8’Rb,,
Cs,, 85Rb87Rb, 40K8"Rb, 41K8&Rb, 6Li40K, ...)

* ultracold

* highly excited vibrational state: collisionally unstable
(in general)
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Ferlaino, Knoop & Grimm, Ultracold Feshbach molecules, arXiv:0809.3920



Cs Feshbach resonances
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Cs: forest of molecular states

binding energy E /h (MHz)

magnetic field (G)

We use a narrow FR 0 {
to enter the universal
s-wave dimer state
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particle number

Atom-dimer relaxation loss measurements
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Observation of atom-dimer Efimov resonance
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T. Kraemer et al.,
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Universal connection ?
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Comparison with other observations
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Exchange processes in ultracold atom-dimer collisions
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Experimental observations
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U(r)

Universal exchange process

High efficiency: large overlap initial and final channel

la « applicable to heteronuclear systems

ro(r) ~ e’
* apg and (apa OF Agg) >> 14y

\ / » controllable atom exchange




Conclusions
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« Exchange processes in ultracold
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« High efficiency
e Universal
« Ultracold quantum chemistry
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