




















11 

CLAIMS 

 

 

1. A magnetic core comprising:  

 an anisotropic, composite material including at least:  

 a matrix material; and  

 magnetically aligned, ferromagnetic particles forming chains of said particles within said matrix material, 

the chains forming percolation paths of magnetic conduction extending along a first direction, whereby the chains 

extend, each, along the first direction, while being distinct and distant from each other along a second direction 

that is perpendicular to the first direction, wherein said chains of said magnetically aligned, ferromagnetic 

particles are arranged in a concentric tori or a racetrack configuration. 

 

2. The magnetic core according to claim 1, wherein said particles comprise micrometer-length scale particles. 

 

3. The magnetic core according to claim 1, wherein said particles include first particles of a first type and second 

particles of a second type, the second particles having a smaller average diameter than the first particles, and 

the second particles form necking bridges between the first particles along the first direction. 

 

4. The magnetic core according to claim 3, wherein said first particles comprise micrometer-length scale 

particles, while said second particles comprise nanometer-length scale particles. 

 

5. The magnetic core according to claim 3, wherein said first particles and second particles have an average 

sintering temperature that is less than a melting temperature of the matrix material. 

 

6. The magnetic core according to claim 1, wherein said matrix material is a dielectric, non-magnetic material. 

 

7. The magnetic core according to claim 1, wherein said composite material comprises between 10 and 50 

volume percent of ferromagnetic particles. 

 

8. A magnetic core comprising:  

 an anisotropic, composite material including at least:  

 a matrix material; and  

 magnetically aligned, ferromagnetic particles forming chains of said particles within said matrix material, 

the chains forming percolation paths of magnetic conduction extending along a first direction, whereby the chains 

extend, each, along the first direction, while being distinct and distant from each other along a second direction 

that is perpendicular to the first direction, wherein said matrix material is a paramagnetic material. 

 

9. The magnetic core according to claim 8, wherein said chains are substantially arranged according to one of: a 

parallel line configuration, a configuration of concentric tori, and a racetrack configuration of the chains of 

particles. 

 

10. The magnetic core according to claim 8, wherein said chains of the particles form percolation paths of 

magnetic conduction extending along both the first direction and a third direction that is perpendicular to both the 

first direction and the second direction. 

 

11. A magnetic device comprising a magnetic core, the magnetic core comprising:  



12 

 an anisotropic, composite material including at least:  

 a matrix material; and  

 magnetically aligned, ferromagnetic particles forming chains of said particles within said matrix material, 

the chains forming percolation paths of magnetic conduction extending along a first direction, whereby the chains 

extend, each, along the first direction, while being distinct and distant from each other along a second direction 

that is perpendicular to the first direction, and wherein said matrix material is a paramagnetic material. 

 

12. The magnetic device according to claim 11, wherein the device is one of: an inductor, a transformer, an 

amplifier, and a power-supply device. 
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