
Statistically induced Phase Transitions & Anyons in 1D

a b s t r a c t

Here we propose an experimental setup to 
create anyons in one-dimensional lattices 
with fully tuneable exchange statistics. In our 
setup, anyons are created by bosons with 
occupation-dependent hopping amplitudes, 
which can be realized by laser-assisted 
Raman tunneling. The statistical angle can 
thus be controlled in situ by modifying the 
relative phase of two Raman laser beams. 
This opens the fascinating possibility of 
smoothly transmuting bosons via anyons into 
fermions and of inducing a phase transition 
by the mere control of the particle statistics 
as a free parameter.
In particular, we demonstrate how to induce 
a quantum phase transition from a superfluid 
into an exotic Mott-like state where the 
particle distribution exhibits plateaus at 
fractional densities. 
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The Mott lobe (corresponding to ⟨n⟩ = 1) expands 
with increasing statistical angle θ in both directions 
in the (μ/U,J/U)-plane. 
This demonstrates the novel possibility to induce a 
quantum phase transition from the superfluid into 
the insulating, Mott-like phase, by simply changing 
the particle statistics.
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