Dynamic Structure Factor .

Inelastic scattering of particles (electrons, neutrons, photons,...) involves
momentum transfer, Aq = hky — hk;, and energy transfer, hw = E; — Ej,
between scattered particles and collective excitations in the system.

Scattering cross section is proportional to dynamic structure factor:
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Target system: Ho|A) = E\|N).
Interaction with scattering radiation: A(q,t) = /d3r e TV (1, t)ete T

Scattering events produce transitions |[A) — |\') in target system.
Transition rates: T(q,w) = [(A|A(Q)|N)[?0(hw — Ex + Ex)dq—k,, +kr+Q-

2
Dynamic structure factor: Saa(q,w) = % Z e T (q,w).

AN

Electron scattering (Coulomb interaction with target charge density):
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Nuclear neutron scattering (contact interaction with target particle density):
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V(r,t) =ad(r — R)n(R,t) = Su(q,w)= / dt e {n(q, t)n(—q,0)).
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Magnetic neutron scattering (interaction with target magnetisation):

V(r,t) = S,(r)V(r — R)M, (R, )
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Light scattering (interaction with inhomogeneities in dielectric function):
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rt) = Se(qw)= / dt ¢ (e(q, t)e(—q, 0)).
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