Home Problem Set #5 AAA AT EH Due : 11. 19 (Wed) , 2008
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2. A magnetic field is applied in the base plane of cobalt. The easy axis direction is
the unique axis. Using K, = 4.1x10°J/m® and M = 1.42x10° A/m, calculate the field
needed to rotate the magnetic moments (a) into the base plane (i.e., perpendicular to the
unique axis) and (b) 45from the hexagonal axis.

3. (a) Find the saturation magnetostriction As of Ni single crystal in the direction
<110>, where Ao = -46 x10° and Ai; = -24x10° for the Ni crystal. In cubic

crystals, the saturation magnetostriction is given by As = %A100(012ﬁ12+0221822+032@2—

—:1))) + 3lm(aabioranf + aalfsf). Where, are a1 ax, as are direction cosines

between crystal axes and the magnetization direction (i.e., Ms), G, [ s are direction
cosines between measuring direction of As and the crystal axes.

(b) Show the saturation magnetostriction As for a cubic polycrystal is given by

As = (2A00 + 3111 )/5, assuming completely random domains, and calculate As for Ni
polycrystals.



