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Plan
 Motivation
« K-Li systems: some details

» Strong atom-dimer attraction in a
mass-imbalanced Fermi mixture

M. Jag et al, PRL 112, 075302 (2014)

* Outlook, perspectives



General idea: Ultracold Fermi gases

systems with many interesting analogies...
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Eenercﬂ Gea: Ul’rracom Ferml mix. .
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General idea: Ultracold Fermi mix.

‘ Species selective control

Individual trapping
Individual motion

Mixed dimensions: novel
quantum phases
(see e.g. Yusuke's works)




General idea: Ultracold Fermi mix.
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40K- 6Li Fermi mix: weak interaction

Our starting point (all optical)
F. Spiegelhalder et al, PRA 81, 043637 (2010)
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40K- Li Fermi mix: interaction tuning
Control of the interaction via Li|1)-K|3) FR
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40K- 6Li Fermi mix: so far.. I

' Accessing strong interaction...
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Plan

» Strong atom-dimer attraction in a
mass-imbalanced Fermi mixture

M. Jag et al, PRL 112, 075302 (2014)



M-M-m Fermi systems: B.O. approx.
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http://arxiv.org/abs/1206.5752

M = identical fermions:

M-M-m Fermi systems: B.O. approx.
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M-M-m Fermi systems: B.O. approx.

Eg: p-wave channel Uror(= 1) (R)=U, (R) +

2
0.5 . M R
i | K/Li
|
~ |
&S [ o
e @
= >8.17 \ e L
S0 —;me SN
~ l o /'/. s
s I 2T e
/
I
QN \ // @
\./
...My.r"‘:‘";.lué."é ..... J |
—0.50 5 y
R/a

Kartavstsev&Malykh, J. Phys. B 40, 1429 (2007); Levinsen&Petrov, EPJD 65, 67 (2011)



K-K-Li system: effect of R*

Eg: p-wave channel
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K-KLi: mul’rlchannel m’rer'ac’rlons
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K-KLi intferactions: RF spectroscopy
Thermal Mix @ T= 165, 232, 370 nK

* (nwi)= D.2, 8.2, 14 X 102 cm-3
1 Li

Initially: KLi in resonant state, Kin |O) (or in Il))
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K-KLi intferactions: RF spectroscopy

Analysis: Impact theory of pressure broadening®
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v Shif*- 61/ — —flﬁKLlRe(f(O))//,t?,
v Broadening: 171 = 4mhig; Im(f(0))/us

From double Gauss fit: FWHM and peak shift v
Dima & Jesper calculated f(0) up to 16-th partial wave

(*) M. Baranger, Phys. Rev. 111, 481 (1958); Phys. Rev. 112, 855 (1958)



K-KLi intferactions: RF spectroscopy

Remarkable agreement over the whole parameter rangel
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Typical scattering rates (-20 mG): t'= 1/100 ps >50 times larger than
molecule inelastic decayll!



K-KLi intferactions: RF spectroscopy

Remarkable agreement over the whole parameter rangel
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K-KLi intferactions: RF spectroscopy
Interaction strength in terms of -Re(f(0))
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K-KLi interactions: density profiles

At lowest T, after «adiabatic» preparation & sel. imaging...
(Aug '13)
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Very asymmetric behavior of K and Li !ll




Take-home messages

v' First case of an elastic 3B strong interaction !

v’ Stable trimers in 2D/mixed dimensions
ONGOING

v' Density profiles: qualitatively new low-T states (?)

-inhomogeneous SF (Sarma/Breached Paired)
-trimers stabilized by a K FS
-p-wave A-D interaction: FFLO, p-wave SF... (?)

v Hard exp in K-Li mix! 2B losses, narrow FR,... @



Take-home messages

v Strong and elastic 3B forces @ M/m>8.17 lll
- Existence of stable (p-wave) trimers in vacuum

-R*/a gives an AD resonancel!ll
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