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1. Compressibility of an ultracold Fermi 

To study the effect of repulsive interactions on the equation of state of a Fermi we 

have measured the isothermal compressibility

strength [1].  The strength of repulsive interactions

by varying the magnetic field around a broad Feshbach resonance centered at 832G

compressibility is obtained from equ

well with first-order perturbation theory at weak interaction

of the mean-field term in a thermodynamic quantity for repulsively interacting fermions.

For stronger interaction, the atoms rapidly 

the equilibrium density distribution
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compressibility using first-order perturbation theory, which agrees with the measured compressibility. The 

temperature of the gas increases with interaction
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2. Formation of Ultracold Fermionic NaLi Feshbach Molecules 

We have produced NaLi Feshbach molecules from an ultracold mixture of bosonic 
23

Na and fermionic 
6
Li [2]. Precise magnetic field sweeps across a narrow Feshbach 

resonance convert 5% of free atoms into weakly bound molecules, corresponding to a 

molecule number of 5 × 10
4
. 

produced at ultracold temperatures, and has several unique features due to its constituents 

being the lightest alkali atoms. First, its small reduced mass gives it a large rotational 

constant, which suppresses inelastic molecule

between rotational levels [3]

exothermic reactions NaLi + NaLi 
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Compressibility of an ultracold Fermi gas with repulsive interactions

To study the effect of repulsive interactions on the equation of state of a Fermi we 

have measured the isothermal compressibility of the gas as a function of interaction 

The strength of repulsive interactions for 
6
Li atoms can be arbitrarily tuned 

by varying the magnetic field around a broad Feshbach resonance centered at 832G

from equilibrium in-trap atomic density profiles

order perturbation theory at weak interactions. This is the first observation 

field term in a thermodynamic quantity for repulsively interacting fermions.

the atoms rapidly into pairs making it impossible to characterize 

density distribution of the atomic gas [1]. 

compressibility at various interaction strengths.  The compressibility is 

gas. Open squares show the calculated compressibility of a non

. The measured compressibility (red circles) decreases due

finite temperature. These two effects must be separated, and hence t

effect is the difference between the open squares and the red circles. Open triangles show the calculated 

perturbation theory, which agrees with the measured compressibility. The 

increases with interaction strength due to increasing rates of pair formation 

is work was highlighted in a Physics Synopsis by the American Physical Society

Formation of Ultracold Fermionic NaLi Feshbach Molecules 

We have produced NaLi Feshbach molecules from an ultracold mixture of bosonic 

. Precise magnetic field sweeps across a narrow Feshbach 

resonance convert 5% of free atoms into weakly bound molecules, corresponding to a 

.   NaLi is only the second fermionic heteronuclear molecule 

tracold temperatures, and has several unique features due to its constituents 

being the lightest alkali atoms. First, its small reduced mass gives it a large rotational 

h suppresses inelastic molecule-molecule collisions that occur via coupli

[3]. Second, NaLi in its singlet ground state undergoes 

exothermic reactions NaLi + NaLi → Na2 + Li2, but with an unusually small predicted 

gas with repulsive interactions 

To study the effect of repulsive interactions on the equation of state of a Fermi we 

of the gas as a function of interaction 

can be arbitrarily tuned 

by varying the magnetic field around a broad Feshbach resonance centered at 832G. The 

trap atomic density profiles, and agrees 

This is the first observation 

field term in a thermodynamic quantity for repulsively interacting fermions. 

pairs making it impossible to characterize 

 
ompressibility is normalized by 

of a non-interacting 

(red circles) decreases due to repulsive 

ence the interaction 

show the calculated 

perturbation theory, which agrees with the measured compressibility. The 

of pair formation (inset). 
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Formation of Ultracold Fermionic NaLi Feshbach Molecules  

We have produced NaLi Feshbach molecules from an ultracold mixture of bosonic 

. Precise magnetic field sweeps across a narrow Feshbach 

resonance convert 5% of free atoms into weakly bound molecules, corresponding to a 

NaLi is only the second fermionic heteronuclear molecule 

tracold temperatures, and has several unique features due to its constituents 

being the lightest alkali atoms. First, its small reduced mass gives it a large rotational 

molecule collisions that occur via coupling 

. Second, NaLi in its singlet ground state undergoes 

, but with an unusually small predicted 



rate constant [4], due to the smallness of van der Waals interactions in NaLi [5], that will 

allow long lifetimes >1s even without dipolar suppression. This slow collision rate, 

together with weak spin-orbit coupling, may allow a long-lived triplet ground-state in 

NaLi, which has nonzero electric and magnetic dipole moments and will open up the 

possibility of exploring novel physics such as magnetic and electric field control of 

molecule-molecule collisions. 

 
Separation of atoms and molecules in a magnetic field gradient due to their different magnetic moments. 

Absorption images of (a) free Li atoms, (b) molecules with free atoms removed and (c) separated clouds of 

atoms and dissociated molecules, taken 3 ms after release from the crossed optical dipole trap in a 6 G/cm 

gradient. Molecules are imaged after dissociating them by crossing the Feshbach resonance.  
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