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And now, on to the main heroes of our story :
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M(r) couples to conduction electron spin o :

J(M(r) - 0) ~J (Mg - 0)e'¥" = (A - 0)e’dT

... that is, couples any momentum p to p+ Q.
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The Hamiltonian : # = | “(p)

The spectrum £, = .(p) = /|A2 +2(p)
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Effective-mass theory near band extrema:

Undo (A: - o) by spin rotation: U] (f, - 0)U, = 07

- 2(p) o? A

Oft diagonal — uniform A: 7 =| %/ =(p + Q)

On the diagonal — a Peierls substitution:

Di — pi + (A;-0) with (AZ : 0) = A? * = —ihUj@iUr
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Now, back to the Hamiltonian, term by term :
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— For R > ¢, the bound states remain shallow.

— R ~ ¢: low-energy approximation breakdown.
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— hinges on lower symmetry of ) points

— skyrmion-electron bound states

— with doping, the skyrmion becomes charged

—and can be manipulated by electric field.

Thank you !



