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FIG. 2 (color online). The measured excitation spectrum of
an array of 1D gases (V; = 30Ey) is shown in (a) for different
values of V,, . The interaction ratios U/J given in brackets are
calculated numerically using a band structure model in the
tight-binding approximation [9]. Spectrum (c) shows the super-
fluid to Mott insulator transition in the 3D case (V = V).
The crossover region between the one- and the three-
dimensional system (V; = 20E}) is shown in (b).
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FIG. 1. Suppression of tunneling by strong driving. The dy-
namics of a Bose-Einstein condensate in a periodic potential is
governed by the tunneling matrix element J and the on-site
interaction energy U (above). If the potential is strongly shaken,
tunneling between the wells is dynamically suppressed, leading
to a renormalized tunneling matrix element J.; (below) but
leaving the interaction energy U unaffected.
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FIG. 2. Dynamical suppression of tunneling in an optical lat-
tice. Shown here is |J.;;/J| as a function of the shaking parame-
ter K for Vy/E,.. = 6, /27 = 1 kHz (squares), Vy/E. = 6,
w/2m = 0.5 kHz (circles), and V,/E,. =4, w/27 =1 kHz
(triangles). The dashed line is the theoretical prediction.
Inset: |J./J| as a function of w for Ky = 2.0 and Vy/E,. =
9 corresponding to J/h = 90 Hz.
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Figure 8. Quasienergy dispersion relations for Vy/Eg = 4.0 and
/w/Eg = 0.5, implying that the gap A between the lowest and the
first excited unperturbed energy band is a bit smaller than 4 7w (see
table 1). For scaled driving amplitude 3 = 0.20 the quasienergy
band originating from the lowest energy band still is well described
by the single-band approximation (132) (upper panel). For

3 = 0.74, corresponding to the ‘collapse point’ observed in figure 7,
the band is not perfectly flat, but rather disrupted by several small
anticrossings (middle panel). For 3 = 1.21, for which an isolated
band (132) would be maximally inverted, strong hybridization
occurs (lower panel), forecasting rapid heating.
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