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Figure 8 (a) Classical picture of the ground state of a simple ferromagnet; all spins are parallel
(b) A possible excitation; one spin is reversed. (c) The low-lying elementary excitations are spin
waves. The ends of the spin vectors precess on the surfaces of cones, with successive spins ad-
vanced in phase by a constant angle.

C. Kittel ”Introduction to Solid State Physics [8th ed]”
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Figurc 9 A spin wave on a line of spins. (a) The spins viewed in perspective. (b) Spins viewed
from above, showing one wavclength. The wave is drawn through the ends of the spin vectors.
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