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~~~ Th is paper descr ibes the re search wh ich has been done at this Laboratory
concerning the attenuation of low—frequency sound in the ocean. By low
frequency we mean from 10—10,000 Hz. Starting in the middle 1950’s,
interest in long—range acoustic systems stimu l,ated low frequency attenuation
measurements. The small losses involved at these frequencies require some—
what specialized experimental conditions which are shown in the first
figure. In order to ge~t totally refracted acoustic paths over th e order
of hundreds of miles the so—called sound channel is utilized. By detonating
explosive charges at the sound velocity minim um , some of th e energy is
constrained by the two gradients to travel along the channel axis . The

— received signals when analyzed, are f ilter ed to give data in a particu)ar
LJ._ frequency band.

JN

~ t~II I
~ 1

-
~~~

1
This paper was presented at the 34th Meeting of the Undersea Warfare
Research and Development Planning Council , 25—28 June 196~ at the
U. S. Navy Underwater Sound Laboratory, Fort Trumbull, New London ,
Connecticut.
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We do feel that we should pursue the Idea ot ’ a o truc tura l
relaxation further. Since the Atl antic Ocean where the ~a1 twater
measurements were made and Lake Superior were at the same temperature ,
the crucial test will be to make measurements at a different water
temperatur e and see if we get a shift in the relaxation frequency .
In support of this , Leroy ’s measurements in the Mediterranean (13 °C)
indicate a relaxation frequency of 1.7 kflz. Fig. ~ ~~ows wha t th i ’
prediction would be for the cases wi th the greatest difference , Lake
Tangankyia (freshw ater ) and the Red Sea (saltwater). These bodie s of
wa ter are where we plan to make our next measurements . It’  there In a
s~ i f t  and we liv e to tell the tale , we can identify the O nU n . ’  and compute
the activation energy of the process.

David C. Browning
Physicist
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POSS IBLE EXP L ANATI ONS FOR A ’rTENuATIoN AN OMAL Y

1 • Suspe nded Ma t ter Duykers , JAS A 41 (67) 1330
7 . Biolog ic al Scatt ering Weston , JAS A 1,t~ (66) 155~

~~. Fini te—Ampl i tude Effects Marsh , Mel len , Konrad , •T AS A ~~ (~ -5 )  37(~
4. Inhomogeneities Urick , JAS A ~~ (63 ) 1/. 13

• . Eddy Vis cos L ty S ..ulkin , JAS A 35 (63) 253
‘ . Channel Leakage Urick , JAS A 35, (63) 14 13
7. Interna l Waves (No calculations )

~3. Relaxation Process Thorp , JP.SA 3~, (65) ‘/,~~• ( Unknown ) Ur ick , JASA 3° (66 ) k) 14
LeRoy, JAS A 36 (64) lO u .

~~~. Relaxat ion  Process — Lons Horne~ T.R.  33 ONR
10. Rela.~~tion Process — water Browning , Thorp , Me ilen - hit . Congress—

Tokyo

These references discuss the concep ts involved but are not necessa rily
in support of’ them.
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