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In [1], we usedenegy argumentdo deducevariousresultsfor theproblemof acousticscatteringpf a planewave
by aninfinite one-dimensionaloughsurface,S definedby z=s(x) with —h<gs(x)<0 for all x. Someof theresults
mustbe modifiedaswas pointedout by Kazandjian3, this volumel].

LetS, = S, U H, U T, beaclosedcurwe, whereS.={(x, 2): z=s(X), [x|<r} is a truncatedroughsurface,H,
a semicircle(centredat the origin) of radiusr in z>0, and T, consistsof two line sggmentsat x==r. In [1],
we consideredhe enegy flux throughS,, anddeducedvariousconsequencesf assumedepresentationfor the
reflectedwave field. However, it was implicitly assumedhatthe enegy flux throughT, was negligible compared
to thatthroughH,. (In fact,in alater paper[2] concernedvith the derivation of boundaryintegral equationsor
reflectionof aplanewave by atwo-dimensionatoughsurface weshovedthatT, cangive asignificantcontribution.)

This contrikutionis given by
0 *
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say whereu(X, 2) isthetotalfield.

Assumingthatuie: andduii/dx areboundedn T, (asis reasonable)yve seethatE(T,) isalsoboundedasr— oo,
andsoTheoreml of [1] is correct.Similarly, (34)in [1] is correct.

The remainingdeductionsarevalid if E(T,)—0 a r—oo. This is an additionalassumptionlt will betrueif
S(X)—0 & x— 00, or if S(X)— S, a constantasx— +too. It will alsobetrueif E_=E;+40(1) asr— oo, which
meansthat the enegy fluxes from left to right, say throughthe two piecesof T, are asymptoticallyequalfor
larger.

Notethat,whenSis a periodic surface,we candeducethat E(T,)=0, but only for certaindiscretevaluesof r,
namelyr=Nd, whered is the periodandN ary positive integer. For suchsurfaces Kazandjian[3] hasobtained
T3+E(T,)=0 (below (18)in [3]), whereTs is definedby (13) in [3]. This equationholdsfor all r. Fromit, we can
obserethatif E(T,)—0 asr— o0, thenit follows that T3— 0 too; the deductiongollowing (36) in [1] would then
bevalid.
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In generalwe may expectthat
E(T,) = 47 A + oscillatory terms+ 0o(1) asr — oo, Q)

whereA is a constantAn asymptoticenegy balancewould thenrequire A on theright-handsideof (35) in [1]
insteadof zero.Withoutfurtherknowledgeon theform of theoscillatorytermsin (1) (if ary), we cannotdetermine
how they will contrituteto the overall enegy balance.

One example,suggestedo the authorsby Simon Chandler-Vilde, concernghe ‘smoothedstep’: s(x)=0 for
x<—a, s(X)=—h for x>a, with s(x) being smoothand monotonicallydecreasindbetweenx=—a andx=a. Thus
E_=0 (becauses(—r)=0). Far to the right, we expectthat uy: is given approximatelyby reflectionfrom a flat
surfaceatz=—nh, so that

lior ~ k3 SN (gikzcossi | gik(2h+2)cosh )

wheref; is theangleof incidence Direct calculationthengives
E. = —sin6i[2kh+ S(2kh, cost;)],

with S definedby (33)in [1]. In fact,if we chooseh sothatkh cosf;=x, we seethat
uior ~ 26 SN% cogkzcoss;)

satisfiesthe Neumannboundarycondition exactly on the flat partsof S (The boundarycondition on the finite
transitionakegionbetweernx=—aandx=a, § say couldbesatisfiedooby appendingsuitablesourcedistribution
on S, usingthe exactGreen’sfunctionfor S correspondingo aline sourceata pointon S; this Green’sfunction
is O((kr)~1/2) as kr— 00, andsocannotcontrituteto E.,..) Then,

E(T,) = —E; = 2khsing;.
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