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Our goal is to produce ultracold polar molecular gas. This will be a new
“playground” for physicists, since molecules interact with dipole-dipole
interaction, which is long range and unisotropic. Applications include
“a toolbox” for lattice-spin models[1], quantum computation[2], and ultracold
chemistry. 

“Feshbach molecules” is an important intermediate step for efficient 
production of ultracold polar molecules from ultracold atoms

Our plan is to prepare fermionic mixture made of 6Li and 40K
• minimized three-body loss at the resonance
• alkali-alkali mixture ensures spin-exchange interaction needed for F.R.   

We plan sympathetic cooling of 6Li and 40K using bosonic potassium      
isotope (41K) as a coolant. This simplifies the laser and vacuum setup.
(LENS group has Bose condensed 41K via sympathetic cooling with 87Rb. 
See G. Modugno et al., Science 294, 1320 (2001))

We are currently focused on cooling 41K

We have produced BEC of 41K atoms
by direct evaporation.
• Largest number of atoms for 41K BEC
• Promising as a new coolant.
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Study the basic properties of 41K BEC

New chamber is being setup to investigate
the proper optical transition for transferring
Feshbach molecules to absolute ground state
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Homemade dispensers

NBEC = 3.4×105N = 1.1×106

T = 520 nK
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It is easy to make 41K MOT
with large number of atoms,
but temperature is high and
density is low. One can utilize
CMOT and Doppler cooling
to optimize the phase space
density without losing too many 
atoms.

We performed rf-induced
evaporative cooling of 41K atoms
confined in an Ioffe-Pritchard
trap. By driving |2,2> to |1,1>
transition, we reached the phase
transition for BEC.  

N = 2.4×106

T = 750 nK
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We study molecules!

41K MOT in the 1st cell

typical evaporation trajectories

Absorption images of 41K atoms after 40ms TOF

We made BEC!
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*: “Raman MOT” refers to a condition where cooling and repump frequencies
satisfy Raman condition. Simple optimization using fluorescence often leads

to this frequency combination.


