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Detailed Balance
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& correlation functions( )κωS
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We measure a time and space fourier transform of the interaction potential
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No elastic scattering for a liquid!

Equal time correlation function



Fluctuation Dissipation Theorem
( ) ( )[ ]κκκ −=Φ QtQit , Is linear response function
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First Moment Sum-rule
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Time derivative evaluated at t=0

Use detailed balance
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To learn it’s significance look at interaction potentials: Nuclear then magnetic



Neutron-Nuclear interaction
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Neutron-electron spin interactions
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Magnetic correlation & response function
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Weakly interacting dimers in Cu(NO3)2
.2.5 H2O
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“Guessing” S(qω)
When a coherent mode dominates the spectrum:
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Spin waves in ferromagnet
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Gadolinium



Spin waves in antiferromagnet
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Two-particle continuum scattering

Cu(C4H4N2)(NO3)2 Stone et al. (2003).



Summary
Nucl. scattering  

Magnetic Scattering

Detailed balance

Fluctuation dissipation

Know your sum-rules and happy scattering!
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