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Solvay-1930
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dede Broglie wavelength and

de Broglie-Compton frequency
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No clock at the de Broglie-Compton frequency

(possible in the future)
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This definition has the effect of fixing the value of the Planck 

constant, h, to be 6.626 069 3 x 10-34 joule second exactly..
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Determination of h/mat by

Bordé-Ramsey atom interferometry
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Atomic recoil: Hall and Bordé, Chu, Biraben
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MOLECULAR INTERFEROMETRY
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Bridging the gap to the

macroscopic world



Polishing of 1 kg silicon 

spheres at the CSIRO

from Applied Optics, Vol. 26, No. 4, pp. 600-601, 1987

The Silicon sphere
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The Garden of the Hesperides 

First Silicon spheres?
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The Three Graces
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The Avogadro number is then obtained  directly from the measurement of 

the de Broglie-Compton frequency of the carbon atom

CONCLUSION

A compatible mise en pratique requires to associate a quantum 

clock with  a mass through a phase measurement either by

atom interferometry and atom counting or in the watt balance.

Mass and proper time are entangled concepts which

correspond to conjugate variables in classical mechanics and to 

non-commuting observables in quantum mechanics. . 

Their respective units thus require a joint definition in 

which the unit of mass is defined from the mass difference

of the two levels involved in the definition of the unit of time.


