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What are the linear low-energy excitations?

* Crystalline solid

» Spatially extended phonons are the low-frequency excitations

* Goldstone’s theorem: broken continuous symmetries generate low-energy long-
wavelength excitations

e Caveat: in crystals with defects, there are resonant modes at the defects

 Disordered solids
* What are the low-energy excitations?
* Are they extended or localized?




very low frequencies
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Dynamical heterogeneities
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Four point correlation functions:
captures “swirls” or “dynamical heterogeneities”
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Four point correlation functions
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enkes et al PRE 2011
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* For system at ¢, Z=2d

* Removal of one bond makes entire
system unstable by adding one soft

mode

For ¢ > ¢, cut bonds at boundary of circle of size L
Count number of soft modes within circle

N =L"-(Z-2,)L

Define length scale at which soft modes just appear
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