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«sion technigue for the solution of a normal ghode
.model. M. F. Werby apd Joe Soileau (NOARL, Nefmerical

« Div,, StenpisSpafe Ctr., MS 39529) -

it is Sometimezflesirabld to obtain a normal mode sofution of a wave-
suide problem in a closed @athematical form. In particular, here, the
vertical part of the solution ip terms of a sine series for a variable velocity
profile where the sine functidps are eigenvalues for a suitable isovelocity
case is desired. This problem Ras been done within the context of conven-
tional perturbation theory and\u as found to be too limiting, particularly
for the lower-order modes. Itis ;\o«lble however, to exploit Sturm-Liou-
ville theory and closure to oblamQ coupled system ol equations that leads
to an adequate sine expansion as well as the appropriate eigenvalues. A
new perturbation method is also detved from the results that is less limit-
ing than the conventional perturbati \ approach and should be of general
value to other classes of problems. Cafgulations are performed and com-
pared with other numerical techniques.™,

3

JUW4, Modeling air-to-water sound transmission using standard
numerical codes of underwater acoustics, David M. F, Chapman, Dale
D. Eilis (Defence Res. Establishment Atlantic, P.\O, Box 1012,
Dartmouth, Nova Scotia B2Y 3Z7. Canada), and Davig }. Thomson
{Defence Res. Establishment Pacific. FMO Victoria, BC VOS 1BO,
Canada) \

Inarecent paper [ D. M. F. Chapmanand P. D. Ward, J. Ac;' st. Soc.
Am. 87, 601-618 (1990) ], it was shown that a normal mode undebwater
acoustic propagation code can be modified to model air-to-water sound
transmission simply by altering the mode excitation coefficients. Thigge
new coeffictents are the exact wavc-thcoretic/axbrcssions for the air-t
water transmission problem. Herein, it is shown that if the height of the
source above the surface is sufficiently small, then the air-to-water trans-
mission problem can be approximated acc Jrately by replacing the source
in air with a source in water at a deplh d €A below the surface, where A is
the acoustic wavelength in wa!tr For adistant receiver in water, both the
true source in air and the effective source in water exhibit nearly identical
dipole radiation pancgnf. Although the effective directivity of the two
sources is the same,the source strength is not. The correct transmission
Joss due to a mp(cc in air can be recovered from the transmission Joss
computed fog~a shallow source in water hy adding the quantity 20

“ log,, (k1), where k, is the wave number in air. Using this approach,
numerigfl] results for three standard underwater acoustic models { normal
modgl multipath expansion, parabolic equation) will be compared to

hmark results providzd by the sArart model for a peneric air-to-
water transmission example

JUWS. Accuracy of the pressure release bottom approximation for
normal modes in shallow water. Grayson H. Rayborn, Barry 1. Barker
(Dept. of Physics and Astronomy, Univ. of Southern Mississippi,
Hatuieshurg, MS 39406). George E. loup. and Juliette W. Toup (Univ.
of New Orleans, New Orleans, LA 7014R8)

Previous investigators have recognized that an approximation may be
made to the eigenfunctions and eigenvalues for a Pekeris waveguide such
that the eigenfunctions end in a node at an cffective pressure release bot-
tom below the actual bottom. A simple graphical derivation of the approx-
ination s presented and the accuracy of the approximation for the marine
sediments found to be typical of bottoms along the continental shelf is
investigated. For a water column capable of supporting up to 74 modes,
the approximation results in errors in the vertical wave number of less
than 0.257% for all modes for all bottam types. Tlns modest error indicates
that the approximation should be useful in modehing vanious probleme
| Wark supported by NOARL and the Navy/ASEE Summer Faculty
Fellowship Program ]
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JUWE, A twoli
coupled wedge mo
Ctr. for Phys. Acoust,,

cnsional downslope propagation model basced on
Hare! Primack and Kenneth E. Gifbert (Natl.
wversity, MS 38677)

A “wedge-mode™ representation of the acoustic field [M. J. Buck-
ingham, J. Acoust. Soc. Am. 82, 198210 (1987) | has been implemented
in a 2-D propagation model that can treat realisticabund-spe. J profiles
Wedge-mode calculations are compared to parapblic equation (PE) cal-
culations for an isospeed profile and profiles L¥pheal of the Mediterranean
sea in summer and winter. For an isospeed/profile dver a penetrable bot-
tom, the wedge modes are almost uncopfled. For a realistic depth-depen-
dent profile, however, the modes argAignificantly coupled. Moreover, at
the beginning of the downslope rggion, mode-continuum-modcegupling
(tunneling) occurs. When only'the wedge-mode coupling is accdwupted
for, fair agreement is obtained with the parabolic equation results. 0‘;&\
in addition, the tunncling4€fect is accounted for with a hybrid mode-PE
model, excellent agree}mm is obtained with the full parabolic equation
calculation. /
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uwI, Apkopnate starting fields for different PE approximations P{/
B. Jensen and Michael B. Porter (SACLANT Undcrsea Res. Ctr.,
19026 La Spczxa, ltah)

The suite of parabalic wave equations available today for solving
range-dependent propagation problems in ocean acoustics encompasses
forms r.nging from the standard narrow-angle PE originally introduced
by Tappert to very wide-angle PEs based on Padé series expansions. Each
PE form has inherent phase errors that increase with increasing angle
away from the main propagation direction (horizontal). These phase er-
rors also affect the angular energy distribution in space so that a given
initial field leads to different farfield radiation patterns in different PE's.
This is explicitly illustrated by solving the classical Lloyd mirror problem
for a point source near the free surface in a homogengous half-space. The
results clearly show the importance of selecting a starting field compatible
‘yith the particular PE being solved. Thus it is seen that%n use of a wide-
a le source with a narrow-angle PE may result in an amplitude over-

t of 3-4 dB for propagation directions around 30° off the main prOpa
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JUWS, An accurat&end stable elastic parabolic equation with applicati ;ﬁ
to interface wave prepagation. Michael D. Collins (Naval Res. Lab,
Code 5160, Washingtoy, DC 20375-5000) e

The parabolic equatioR (PE) method has recently been extended to
handle sound propagation ifkan ocean overlying an elastic bottom. Of the
two original elastic PE implerigntations, however, one bas stability limi-
tations [Collins, J. Acoust. So Am_ 86, 1459-1464 (1989)}, and the
other has accuracy hmitations { Wtton and Brooke. J. Acoust. Soc. Am
87, 624-632 (1990) }. An elastic PBythat is very accurate and completely
stable and is based on a new higher-Qgder Padé approximation has been
derived by combining and generalizindthe original models. Accuracy is
achieved by plating several constraint®\on the derivatives of the Pade
series at the point corresponding to the reféence wave number. By requir-
ing that the Padé series map part of the loweb left quadrant of the complex
planc into the upper half of the complex plang, an instability associated
with nonptopagating modes can be eliminated."J he complex coefficients
of the desired Padé scries are determined by solvidg a system of nonlinear
equations with Newton's method. The new clasti PE is accurate and
cficient for problems involving compressional, sBear, and interface
waves, very wide propagation angles, and farge depthand weak range
(hpuuloﬂlc in the geoacoustic parameters With this up@gade, the clastic
PE 1-;,1 {irtahle for general use
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