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FIG. 1. Spatial distributions of trapped atoms. (=)} Below I0° atoms the cloud forms 2 uniform dengity sphers. (b} Top view of
rotating clump of atoms without strobing. (2) Top view of (b} with the camera strobed vt 110 Hz, {d) Top view of 3 continuous
ring. (=) Side view of {d). Horizontal {ull scale for {a), {d), and (el 38 1.0 cn; for (b)Y and (2) it is 0.8 cm.



3.

magretic traps
choices as trapping mechaniom other thon Jaser
electric feld. - too small polorizibility of ground,
state atom
moguetic fielcl — 4's For alkali atoms are lorge eipgh
Alolkalh, ~ Mg | B~ 1p-100mT

- F= 2V

= MrGs e VIE]

Mg

Emﬂay’ + 2 _j-z,;/z ,I:.S/:t
I
O

tmppabie Stotes
F=2, Me=2, 1O

F=l, M=
o
!

ZJeeman Spliﬂﬂ%t




D quadrupole trap
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FIG 1. Equiptentials {equal field magnitudes in milkites-
las) of our guadrupole irap in a plane CoNERining the axis of
symmetry {zaxis),

- Ne  3%S, | F=2,mp=2 state wed.

Zeewan energy creases  linearly .
- coil separation « ~ .25R ~34om , R: mdus of ting

B ~0025T , potential depth ~ 17mK
U< s.5me  atoms are thPaHe.
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FIG. 4. Atomic densily vs trapping time. A& fit to al] the
filled points yields g dueey time of 0.83(7) = The fifled
points were tsken st & measured background pressure of
~ 1% 107" Terr, the apen point was laken a1 ~ 2x |G-
Torr. Its decreased dengity refleces the fact ithal the prassure
hmits the lifetime.

. time constant for e decay of the tmpped. otom Population :

N&)wé%’ . To > 083(1)s.
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2 TOP (Time-avrged, Orbting Fotentiol )
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FiG. 1. The mugneric field eonfiguratinn (a) and the ¢vlindri-
cally symmelriv porentiul ¢ h) of a guadnupole trap. The mug-
delic fleld ut wy for cvaporation is shown sehomatically (b}
The inslantanenus horizontal feld vonfiguration of e TOP rap
ich is displayed together with (he mg-ayeraged. orbuing po-
enlial (d] of this few type of tap. In bo (he guidnipale
patential and the TOP polential. an atom like Rb 15 consid-
ered, which s trapped in a state with the fotal Angulur momen-

o qurantuny number F == | and the magnetic quanluem nusriber
m=—1.

- The radius of the trajectory of the feld zerp R, = %_

* Loss by wonadicbatic spmFhp occurs m a toroida) volume

lying w the x-y plane distance R, from bottom
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+ By reducing e bias field B, adiabatically, we can cool

the atom c'ouﬁd. |
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Experiment : B, =
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FIt 2. The sturage time of "Rb atoms a3 a fuoction of
trapped cJuwd sixe in the guadrupole and TOF traps. ‘The fit
o the guadmupole data (dashed line) indivates the scaling, law
eapecled Irom lnsses due w0 collisions with background gus and
dur to nenadiabwic spio fips in the center of the guadrupole
trap.
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4 Conclusion

- |ifetime of SMO«” Cloucjs i the TOF thﬂp
S independent of size.

* Masjor loss mechanism : non-adiabotic spin Fhips

/
» TOP trop supresses this ar[c% provides tight confnement.,

° |0 wmagnitude mncrense  in phase-spuce dersity,
final temperatyre 2c0nK  ater (ot coohng,

{a



