Magnetic Resonance or Scattering .

Magnetic probe: Hi(t) = —M - h(t). We set h = 1 throughout.

Linear response: (M, (r,t)) — (M, )eq = Z / dgr’/dt Xt =1t — " )h, (', 1).

Response function: X, (r,t) = 10(t)([M,(r,t), M,(0,0)]) = 0(t)[S{, (), S{]).
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Generalized susceptibility: x,.,(q,w Z ar / te" X, (r,t).

Correlation function: S, (r,t) = (SLe(D)ST).
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Dynamic structure factor: S, (q,w Z e'ar / dt e“"tgm,(r, t).
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Relation from [nln39]: S,.(q,w) = Ty
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Experimental techniques:

e Ferromagnetic resonance, EPR.
— Long wavelengths (long compared to lattice spacing) probed.

— Relevant quantitity: xj,(q =~ 0,w).

e Inelastic neutron scattering.
— Interaction with magnetic dipole moment of neutron.

— Momentum transfer q and energy transfer w of neutrons well
matched with energy-momentum relations €(q) of typical collec-

tive magnetic excitations.
2

dwdS

— Scattering cross section: x S (q,w).

e Nuclear magnetic resonance, NMR.

— Localized probe (nuclear magnetic moment) interacts with elec-
tronic magnetism in immediate vicinity.

. : . 1
— Spin-lattice relaxation rate: T x Z S (d, w).

— Nuclear Larmor frequency wy is very small compared to typical
electronic magnetic excitations.



