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Overview of existing MBEC experiments

40
K
JILA: Precooling in a magnetic trap

Li
Innsbruck 1 & 2: All optical (Resonator with 150 W 1n cavity/crossed
dipole trap with 100 W laser)

MIT 1 & 2: Sympathetic cooling with **Na in a magnetic trap
ENS: Sympathetic cooling with 'Li in a magnetic trap
Rice: Sympathetic cooling with 'Li in a magnetic trap
Our approach:

Low power (25W) crossed dipole trap with relatively small waist



Feshbach resonances in °L;
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M. Bartenstein et al, Phys. Rev. Lett. 94, 103201 (2005)
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Experimental procedure

Fluorescence
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Zeeman slower:
* Oven @ 475 degrees C
e Atomic beam

vavg=1 600m/s

e 650m/s 50 m/s

Magneto-optical trap

e ~ 10° atoms loaded in 60s

e ~ 300 pK

* Compressed MOT:
50G/cm

300 pm

Dipole trap:

 Up to ~400 000 atoms
depending on geometry
* ~ 50/50 spin mixture
*~100 pK

* ~ImK trap depth



Crossed dipole trap - Setup

Beam waist at
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Crossed dipole trap geometries




Evaporation in dipole traps

Figure from M. E. Gehm
(thesis, 2003)
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K. M. O’Hara et al, Phys. Rev. A 64, P — { . ) 1.3
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Molecules are formed by
three body recombination

whenk, T~ E, o PPN
‘l

C. Chin and R. Grimm,
Phys. Rev. A 69, 033612 (2004)



Very efficient evaporation
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Very efficient evaporation
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Amplitude [um]

165

160+
155¢
150+
145}

140

135+

130

12%

Trapping frequency

Weak axis of asymmetric crossed dipole trap
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Evaporation into degeneracy

In a cigar shaped trap
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Molecular BEC

Evaporation @ 770 G
Imaging @ 694 G
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Images taken after 1.5 ms TOF



optical density
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Bosons vs Fermions
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Outlook

* Optimising geometry of our crossed dipole trap
* Increasing life time of MBEC (10s sec.?)

* Bragg scattering of Cooper pairs
(K.J. Challis et al, PRL 98, 093002, 2007)

* Correlation of dissociated atom pairs
(K. V. Kheruntsyan and P. D. Drummond, PRA 66, 031602, 2002,
K. V. Kheruntsyan, PRL 96, 110401, 2006)
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