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Abstract

We present a construction of the parametrix for the fractional Helmholtz equation, $((-∆)̂s− τ̂{2s}r(x)̂{2s}+ q(x))u = 0$,makinguseofgeometricalopticssolutions.Weshowthattheassociatedeikonalequationisthesameasintheclassicalcase, whileinthefirsttransportequationtheeffectofnonlocalityisvisibleonlyinthezero− thorderterm,whichdependsons.Moreover, weshowthattheapproximategeometricalopticssolutionspresentdifferentbehaviorsintheregimes0= 1/2.Whilethelattercaseisrathersimilartotheclassicalone(s = 1), intheformercasewefindthatthepotentialisastrongperturbation,whichchangesthepropagationofsingularities.Asanapplication, westudytheinverseproblemconsistinginrecoveringthepotentialqfromCauchydatawhentherefractionindexrisfixedandsimple.Usingourparametrix, weprovethatHolderstabilityholdsforthisproblem.Thisisanimprovementoverthestateoftheartforfractionalwaveequations, forwhichtheusualRungeapproximationargumentcanprovideonlylogarithmicstability.TheintroductionofthefractionalHelmholtzequationismotivatedbythefollowing : Thesolutionsofthe(static)DirichletproblemfortheLaplacianinadomainwithapolyhedralboundarypresentso− calledcorner singularities;whenthedomainisaninfinitewedge, apolyhedralcone, orapolygoninthetwo− dimensionalcase, thesolutionsexhibitasimilarbehavior.SuchsingularitiesaremitigatedinthefractionalLaplaciancasewiths > 1.Thisstudyisfurthermotivatedbyapplicationsinnonlocalorfractionalgradientelasticitymodelsemergingfromgeophysics.
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