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Abstract 

Symmetry protected topological phases are short-range entangled states that do not break 

any symmetry. The Haldane phase of spin-1 chain is the first examples of symmetry 

protected topological phases. There are many new SPT phases beyond the Haldane phase. 

We discuss a possible experimental realization of some new 1D SPT phases in simple       

two-legged spin-1/2 ladders. These new SPT phases can be distinguished from the Haldane 

phase since their edge states respond to weak magnetic field differently. We also discuss a 

field theory realization of new 2D SPT phases in integral spin systems with SO(3) spin 

rotation symmetry. We find that these new SPT phases has spin quantum Hall effect. The 

edge excitations in these SPT phases are decoupled left-moving and right-moving currents, 

but only the left-moving gapless edge excitations carry spin quantum number. 
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