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Interference Fringe Data

• We record atom flux vs grating position



Interference Fringe Data

• We record atom flux vs grating position
• Polarizability relates to this phase shift
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Preliminary Polarizability
Experiment Results
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Na = 24.26     (0.09% stat)   (1% syst)

K = 43.04     (0.14% stat)   (1% syst)

Rb = 47.40     (0.16% stat)   (1% syst)
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U. Arizona (2009)  Experiment:

Derevianko (1999)  Calculation:

Experiment ratio precision: 0.26%   Theory: 0.33%.    Disagreement: 0.6% 

Preliminary Results from Polarizability Measurements
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Nano‐Grating beam splitters
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From John Perreault PhD Thesis (2005)    www.atomwave.org
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Lepoutre, S., Haikel J., Trenec G., Bruchner M., Vigue J., Lonij V., and Cronin A.D.,  
“Dispersive atom interferometry phase shifts due to atom-surface interactions,”
submitted to Europhysics Letters, (2009) 
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Velocity Dependence
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Lepoutre, S., Haikel J., Trenec G., Bruchner M., Vigue J., Lonij V., and Cronin A.D.,  
“Dispersive atom interferometry phase shifts due to atom-surface interactions,”
submitted to Europhysics Letters, (2009) 



Testing the Potential Power Law

p= 2.9± .2U=−
C p
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Non‐Newtonian Gravity
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“Probing submicron forces by interferometry of Bose-Einstein condensed atoms”
Savas Dimopolous and Andrew Geraci PRD 68, 124021 (2003)

Non‐Newtonian Gravity
This Experiment (Li)



“Probing submicron forces by interferometry of Bose-Einstein condensed atoms”
Savas Dimopolous and Andrew Geraci PRD 68, 124021 (2003)

Non‐Newtonian Gravity
This Experiment (Li)

Proposed: same experiment with (Kr)



“Probing submicron forces by interferometry of Bose-Einstein condensed atoms”
Savas Dimopolous and Andrew Geraci PRD 68, 124021 (2003)

Non‐Newtonian Gravity
This Experiment (Li)

Proposed: same experiment with (Xe)

Interpretation of neutron s-wave b
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Lonij, V., W. Holmgren, and A. Cronin, 
“Magic ratio of window width to grating period for Van der Waals potential 
measurements using material gratings,” submitted to Phys. Rev. A (2009) 
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C3 Li  – SiNx:     3.25  ± 0.20      (6 %)
C3 Na – SiNx:    3.42  ± 0.19      (5 %)

C3 Na – AuPd:   5.04  ± 0.50    (10 %)

C3 K   – SiNx:    5.40  ± 0.39      (8 %)
C3 Rb – SiNx:    5.74  ± 0.40      (8 %)



Polarizability Measurements with a 
Multi‐Species Atom Interferometer

Melissa Revelle
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• Intensity of 5 W/cm2 will double the vdW attractive force 
with  = 100 .

• Light polarization will change the enhancement by a factor of 2

• Enhancement depends on laser detuning squared (-0)2

• Dielectric and conducting surfaces have the same 
laser-induced enhancement factor.
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