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4. Conclusion

In summary, a novel LHM inspired by tree-shaped fractal with multi-resonant electric and 

magnetic resonances have been numerically and experimentally studied. The identification of the 

multi resonances has

been performed through the field analysis as well as the circuit model analysis. MB negative 

permittivity exhibits because the LHM cell embodies simultaneously a plasma response and a cut-

wire electric resonance, whereas three magnetic resonances providing MB negative perme-ability 

are accounted by three current loops with modulated magnetic dipole moments formed in specified

DSRs. A most striking characteristic should be the robust magnetic resonances and the 

fundamental balanced passband which always exhibit no matter how lattice constants vary. The 

LH behavior has been validated by both a prism and a slab. The avenue of realizing LHMs using

commercially available standard printed circuit board technique has practical values in designing 

planar MB LHMs, advancing a step in this area.
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