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It is well known that a quantized conductance staircase appears when the energy levels in a 1D quantum wire are 
pushed through the Fermi energy. The levels appear at values of conductance of 2ne2/h, where n is the subband 
index and the factor of 2 arises from the spin degeneracy.

This talk describes our recent work in which the behaviour of the levels and the conductance values have been 
measured in wide channels at very low values of carrier concentration. The system is near the transition between 
1D and 2D. Evidence is presented for the formation of a Zig-Zag configuration, this gives rise to an observable 
level crossing and can be imaged by application of electron focusing.
 
It is also found that the 2e2/h ground state can disappear with the conductance then taking fractional values in the 
absence of a magnetic field. For holes in Ge these values may correspond to fractional charges of e/2 and e/4. With 
electrons in GaAs a strong (2/5)e2/h plateau is found which can be theoretically explained as well as 1/2 and 1/6 
which are not yet explained. Since the discovery of the Fractional Quantum Hall effect there have been discussions 
on the possibility of fractional states in the absence of a magnetic field. This work shows that an alternative 
mechanism of fractionalization may be present as discussed by Shavit and Oreg which is based on coherent 
backscattering and an entanglement of +k and -k states. A significant feature may be that a transition from odd 
denominator fractions to even denominator occurs as disorder decreases.
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