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Elastic interfaces can be modelled by a one-component displacement field u(x) = ux
subject to a random potential V (u, x) and to a harmonic well centered at ux = wx. The
potential V is assumed to have a second cumulant δ(x−x′)R0(u−u′), where the form
of the function R0 determines the universality class: R0 can be short range (random
bond disorder), periodic (random periodic disorder), or long range of the form R0(u)∼
−σ|u| (random field disorder). The case of uniform wx = w is explicitly considered: the
minimum energy configuration ux(w) is known to consist of a smooth part and jumps,
called shocks or static avalanches.

The size distribution P (S) of shocks is studied through the functional renormalization
group: first, a tree-level calculation is considered (i.e. loops are neglected), and this leads
to a mean field result. Next, a resummation of all one-loop contributions is performed,
and a distribution

P (S)∼ S−τ exp(C(S/Sm)1/2−B(S/Sm)δ)

is obtained, where Sm is a large-scale cutoff, and B,C, δ, τ are parameters, which are
computed to first order in ε= 4−d, with d being the internal dimension of the interface.
The result for the exponent τ is found to be consistent (to order ε) with the relation τ =
2− 2/(d+ ζ) (with ζ the so-called static roughness exponent), which is conjectured to
hold at depinning. The calculations apply to all the aforementioned static universality
classes. Guido Gentile

c© Copyright American Mathematical Society 2020

https://mathscinet.ams.org/mathscinet
/mathscinet/pdf/3077807.pdf?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=Wiese%2C%20Kay%20J%C3%B6rg&s5=&s6=&s7=&s8=All&sort=Newest&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=13
https://mathscinet.ams.org/mathscinet/search/publications.html?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=Wiese%2C%20Kay%20J%C3%B6rg&s5=&s6=&s7=&s8=All&sort=Newest&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=1
https://mathscinet.ams.org/mathscinet/pdf/2551403.pdf?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=Wiese%2C%20Kay%20J%C3%B6rg&s5=&s6=&s7=&s8=All&sort=Newest&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=15
https://mathscinet.ams.org/mathscinet/search/publications.html?refcit=2551404&amp;loc=refcit
https://mathscinet.ams.org/mathscinet/search/mscdoc.html?code=82C24%2C%2862G32%2C82B28%2C82B44%2C82C28%2C82C31%29
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=IID&s1=111365
https://mathscinet.ams.org/mathscinet/search/institution.html?code=F_ENS_LTP
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=IID&s1=367097
https://mathscinet.ams.org/mathscinet/search/institution.html?code=F_ENS_LTP
https://mathscinet.ams.org/mathscinet/search/journaldoc.html?&cn=Phys_Rev_E_3
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=273789
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=IID&s1=337268

