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IG. 1. A negative refractive index medium bends light to
megative angle with the surface normal. Light formerly diverging
from a paint source is set in reverse and converges back to a
point. Keleased from the medium the light reaches a focus fo
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PHYSICAL REVIEW B, VOLUME 65, 144407

heoretical investigation on the possibility of preparing left-handed materials
in metallic magnetic granular composites

S. T. Chui* and Lianghin Hu
Bartel Research Institute, University of Delaware, Newark, Delaware 19716
~Received 13 August 2001 revised manuscript received 12 November 20000 published 22 March 20612

We investigate the possibility of preparing lefi-handed materials in metallic magnetic granular composites.
Based on the effective medium approximation, we show that by incorporating metallic magnetic nanoparticles
inter an appropriate insulating matrix and controlling the directions of magnetization of metallic magnetic
components and their volume fraction, it may be possible to prepare a composite medinm of low eddy current
loss that is lefi-handed for electromagnetic waves propagaling in some special direction and polarization in a
frequency region near the I'ennmag,uetlc resonance frequency. This composite may be easier (o make on an
indusirial scale. In addition, iis ph i ing the magnetization locally.
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