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General bounds for semiuniform decay
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Our aim: To find all admissible resolvent growth bounds M allowing to
replace M,y by M in Hilbert spaces.
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Remark
Necessity of M € PI for all normal semigroups.
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(d) Optimization of the two estimates with respect to R finally yields the
optimal decay rate.
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A model for sound reflection

Let Q c RY be a bounded domain. The “velocity potential” U satisfies

Utt(t,X)—AU(t,X) =0 (tER,XEQ),
onU(t,x)+ kxU(t,x) =0 (teR, xec Q).

Pressure p = U, fluid velocity v = —VU. Here k € L'(0, 00) is
completely monotonic, i.e. there exists a Radon measure v > 0 s.t.
k(t) = [y e du(r).
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Theorem (Desch-Fasangova-Milota-Probst 2010, Stahn 2017)

(i) The operator — A generates a Cy-semigroup of contractions.
Moreover A is injective and o(—A) N IR C {0}.

(i) Isg > OV [s| < 50 : ||(is+A)~"|| < Cls|7".

(iii) A is invertible iff 3= > 0 : v([0,¢)) = 0.
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Under mild additional assumptions on Q and k one can prove the
upper bound also in higher dimensions. The proof is now based on
recently proved trace properties of Laplace-Neumann eigenfunctions
of Q2 (see [Barnett-Hassel-Tacy 2016]).
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Decay rates in terms of acoustic impedance

Corollary

LetQ2 = (0,1) assume Je > 0 : v([0,¢)) = 0 and define
M(s) = (Rk(is))~'. Then

vz | T0A < o
ct)

holds for some ¢, C > 0 if (and only if) 1 /%k(i-) € PL.

We note that the freedom in k allows for a large class of decay rates:

Proposition

Let o € (0,2) and / : R; — (0, o0) be a slowly varying function. Then
one can choose v in such a way that v|jp 1) = 0 and

Rk(is)~ ~ s%I(s)

dS S — OQ.
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