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Vacuum energy density and pressure inside a soft wall AGAM
SHAYIT, TAMU — In the study of quantum vacuum energy and the Casimir
effect, it is desirable to model the conductor by a potential of the form V(z) =
z.UnlikethestandardDirichletwall, thismodeldoesnotviolatetheprincipleofvirtualworkunderregularization.Previously, this“softwall”modelwasformalizedforamasslessscalarfield, andtheexpectationvalueofthestresstensorwasexpressedintermsofthereducedGreenfunctionoftheequationofmotion.Inthelimitofinterest >>
1, whichcorrespondstotheDirichletwall, aclosed −
formexpressionforthereducedGreenfunctioncannotbefound.HerewedevelopapiecewiseapproximationschemeincorporatingtheperturbativeandWKBexpansionsoftheGreenfunction, aswellasaninterpolatingsplineintheregionwhereneitherexpansionisvalid.Wethenapplytheschemetothesexticsoftwallanduseittocomputetherenormalizedenergydensityandpressureinsidethecavityforvariousconformalparameters.Theconsistencyoftheresultsisverifiedbycomparisontotheirnumericalcounterpartsandverificationofthetraceanomalyandtheconservationlaw.F inally, weusetheapproximationschemetoreproducetheenergydensityinsidethequadraticwall, whichwaspreviouslycalculatedexactly.

Agam Shayit
TAMU

Date submitted: 04 Oct 2021 Electronic form version 1.4


