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II. Experiments with a magnetic field gradient

III. Lithium atom polarizability measurement
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Laser standing waves :
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Laser standing waves:  0/(2m) = 2.8 GHz, w, = 5.0 mm, P= 150 mW
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A. Miffre et al., Eur. Phys. J. D., accepted for publication, available at
http://www.lanl.gov/ps/quant-ph/040182



__ 9rip dB(s)
T hv J  dr

« For’Li (I1=3/2), 2S,,, F=1 and F=2 — 8 sublevels (Landé factors g, = +1/2)

Optical pumping in >S; , ¢,

V. 1+2cos(p)
VMAX 3




Electric current (A)
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Vv _ 4 <cos(@) >+ 2<cos(2p) >
VMAX 6
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H.F.S. (®S,,) = 228 MHz smaller than for "Li
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D.E. Pritchard et al, Phys. Rev. A 51, 3883
Electric polarizability of sodium atom

° proportional to E/u

Stark Phase Shift A¢Stark = 4me 0
112 (u = mean beam velocity)

Two main difficulties :
1. Capacitor geometry, beam separation of 100 micrometers for p = 1
2. Precise knowledge of the mean beam velocity of the atomic beam
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ontact potentials ; 0
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Contact potentials

0.01 %

Phase
measurement

Velocity
measurement

AD/ V> = (1.38687 = 0.00018) x 10 SI
0.1 %, analysis 1n progress

u=1073.1£7.0m/s  0.65 %

o (L1) = 24,74 (8)gystemaric(10)

-30 1113
statistical X 10 m



Atom interference fringes

- Internal structure of the atom, nuclear spin
- Lithium atom polarizability measurement

o (L1) = 24,74 (8)systematic(16) 1039 m?

statistical X

Our measurement (~ 1 % accuracy) compares very well to the latest
done by Molof et al. in 1974 o= (24,3 +0,5) x 103°m? (precision of 2 %)
A. Molof et al., Phys.Rev. A, 10, (1331-1140)
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FIG. 1. Schematic of our interferometer and interaction re- voltage

gion. Vertical dashed lines are 200'nm"peri0d diffraction grat- FIG. 5. Phase shift of the interference pattern as a function
ings. The detail of the interaction region shows the 10-um of voltage applied (in volts) to the left (open circles) or right

{filled circles) side of the interaction region. The fit is to a quad-

copper foil suspended between the side plates. The guard elec- ratic and the residuals are shown in the lower graph.

trodes are indicated in black at both ends.

U=-4ng,a E?/2 - A® proportional to E?/v
Accuracy on o : = 0.25 % statistical £ 0.25 % systematics
Main difficulties: capacitor geometry,

precise knowledge of velocity distribution
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FIG. 1. Schematic of the atom interferometer and the gas cell.
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