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Very Long Baseline Atom Interferometry (VLBAI) finds 

applications in high-accuracy absolute gravimetry and 

gradiometry, but also holds great potential for competitive 

tests of fundamental physics [1-4]. Thanks to the quadratic 

scaling of the phase shift with increasing free evolution time, 

extending the baseline of atom interferometers from tens of 

centimeters to several meters puts resolutions of 10
−13 

g and 

beyond in reach.  

Coherent splitting and recombination in interferometers 

allows one to test non-classical correlations and coherence 

properties over macroscopic length and time scales [5]. 

Testing the validity of the superposition principle is not only 

of fundamental interest: The separation of superposition 

states over meters and seconds is implicitly required in 

interferometers with large scale factors reaching sensitivities 

beyond state-of-the-art, e.g. for observing infrasound gravitational waves. We report on 

prospects of realizing macroscopic delocalization of rubidium and ytterbium matter waves in 

the VLBAI facility and discuss possible quantum clock realizations [6]. 
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