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Claims 

1. A method of forming a magnetic substrate, comprising: 

forming a carbon-containing patterned layer over a magnetically 

susceptible layer of a magnetic substrate; and 

modifying a magnetic property of a portion of a magnetically susceptible 

layer of the magnetic substrate by exposing the portion to atom groups, wherein 

the atom groups have energy selected to modify the magnetic property without 

substantially modifying the shape of the substrate surface. 

2. The method of claim 1, wherein the portions of the magnetically susceptible 

layer to be modified are identified by forming a patterned layer over the 

magnetically susceptible layer. 

3. The method of claim 1, wherein the energy of the atom groups is selected to 

implant into the surface of the magnetically susceptible layer. 

4. The method of claim 1, wherein the atom groups comprise boron, carbon, 

silicon, or germanium. 

5. The method of claim 2, wherein the atom groups are ions having average 

energy less than about 50 keV. 

6. The method of claim 2, wherein the atom groups are ions, and the atoms in 

the atom groups have average energy less than about 5 keV. 

7. The method of claim 1, wherein the atom groups are selected from the group 

consisting of boron hydride ions having at least 10 boron atoms, silicon hydride 

ions having at least 10 silicon atoms, germanium hydride ions having at least 10 

germanium atoms, hydrocarbon ions having at least 10 carbon atoms, cluster 

ions, nanocondensate ions, neutralized species thereof, combinations thereof, 

or mixtures thereof. 
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8. A method of treating a substrate, comprising: 

forming a magnetically susceptible layer on a structural substrate; 

forming a carbon-containing patterned layer over the magnetically 

susceptible layer to identify treatment zones and masked zones; 

directing atom groups comprising carbon, silicon, or germanium toward 

the substrate with energy sufficient to penetrate the patterned layer and implant 

into the treatment zones of the magnetically susceptible layer; 

forming a protective layer over the substrate; and 

forming a lubricating layer over the substrate, wherein the protective and 

lubricating layers have a total thickness less than about ten times an average 

maximum width of the treatment zones. 

9. The method of claim 8, wherein the atom groups are molecular ions, 

cluster ions, or neutralized species thereof. 

10. The method of claim 8, wherein implanting atom groups in the treatment 

zones reduces magnetic susceptibility of the treatment zones by at least 50%. 

11. The method of claim 10, wherein implanting atom groups into the 

treatment zones increases Ra roughness of the substrate surface by less than 1 

nm. 

 


