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Fig. 1 Schematics of double well generation, loading and detection sequences. (a) 

Superimposing two optical lattice potentials differing in period by a factor of two 

creates an array of double well potentials. (b) Preparation sequence: An initially large 

well is split into a biased double well potential such that each left well is populated. 

The bias is then removed and the central barrier lowered to initiate the tunnelling 

dynamics (d denotes the well separation). (c) Position measurement. The atom 

number on each side can be recorded by ’dumping’ the population of the left well into 

an excited vibrational state of the right well21. Subsequent band-mapping projects 

both states into separate Brillouin zones in free space30 (marked red and blue in the 

figure inset). (d) Interferometric detection. After sudden release from the double well 


