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Basic Study of Parametric Sub-bottom
Profiler for Deep Sea
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A parametric sub-bottom profiler is being planned using the nonlinear phenom-
ena. Small sized transducers and narrow beem width required for sub-bottom
profiler installed on manned or unmanned submersibles for deep sea use. A narrow
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beam width 1s also needed for high resolution measurementsof sedimentary layers
in the sub-bottom and for preventing reflection from the vehicle working over the
sea bottom. Taking into account these requirements, a parametric acoustic source
15 suitable as the source of a sub-bottom profiler in the deep ocean.

However, the efliciency of parametric phenomena under high ambient pressure
as found in the deep sea, has not been studied theoretically or experimentally.
Therefore, as a first step, the dependency of the secondary pressure level generated
as a function of water depth was examinned numerically using data of physical
parameters obtained in the real sea. Following this, a prototype of the para-
metric acoustic source was made, and experimental results measured in a water

tank under ordinary ambient pressure were compared to the theoretical character-

1stics.

Key word : parametric array,
nonlinear phenomena
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Table 1 parameters of the sub-bottom model.
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10



RTEEIN Lot DIcE L v—F42 v 70—
TTHB, VRIVBKZEWVWY, “IRFEDOE — A
WY —VROFEEEZTVWBI BB, 1
B, b2—AHD—RK 61.TkHz) DE—4L/NF —
viE, KITEHFVEDLLLBVOTEHKT %, &
B8 DHAR ZRN0EFH VW TEBE LD TH Y,
ERMEE Z 7 v —F 1 v 7o —TOENERWT,
BL—HT38ERB BN, Fv—F 4 v Jo—

TREZEFENESLL, L 2BELTOY y F TH
T B ETRETAIENTE S,

6 &

FTHKORE NS A - DERF—5%2b &
i<, NI A MYy 7 FROZIREEEDEEIRE
MERBRS U, FOEER, KZEG000m OFEHET
12, BUNBREOBDIC X 21T ERD, STHD
BT & 2R OE T 2,2 e EEY, HiE
TOFHDFELHBES N,

iz, HETEEBRHD/ 3 4+ ) v 7 AR
VEL, BEARMNZAE L SR, BIFERICED
F—IBRohl, SRIZOF— 5 2HIC, &
AR ESEDOFROFITICRREE S FETDH
%

&% iR

1) Westervelt, P. J. :Parametric acoustic array,
J. Acoust. Soc. Am., vol. 35, pp. 5H35-537.
(1963)

2 ) Turner, K. L. ed. :SITE 579, Initial reports
of the sea drilling project, vol. 86, pp. 175-
187., (1982)

3) Clay, C. S. et al. : Acoustical oceanography,
John Willey, pp. 258., (1977)

4) [6l_E, pp. 260.

5) Garrett, G.S. et al. :Nearfield of a large
acoustic transducer, Part II : Parametric
radiator, J. Acoust. Soc. Am., vol 74, pp.
1013-1020. , (1983)

6 ) Moffett, M.B.et al. :Model for parametric
acoustic sources, J. Acout. Soc. Am., vol.
61, pp.325-337., (1977)

7 ) Knauss, J. A. :Introduction to Physical
Oceanography, Prentice-Hall, pp. 13. (1978)

JAMSTEC R 25 (1991)

8) TrRELEM : HwEKOMBIRESER & BRIk
BBk, BESEVRESH, vol. 10, pp.
166-178., (1983)

9) Chen, C.T. et al.,
seawater at high pressures, Deep-sea re-
search, vol.23, pp.595-612., (1976)

10) Francois, R.E.et al.,
based on ocean measurements, Part II

:The specific volume of

Sound absorption

:Boric acid contribution and equation for
total absorption, J. Acoust. Soc. Am., vol
72, pp. 1879-1890., (1982)

11) & [EEfh: whicB T 20EHNOFHED
BEIC>WT, JAMSTEC R 23, pp. 31-41.,
(1990)

(FRRR52EE : 19904E11H22H)

11



	深海用パラメトリック・サブボトムプロファイラの基礎的研究
	1.はじめに
	2.パラメトリック音源の原理
	3.サブボトムプロファイラの性能予測計算
	4.二次波音圧の深度依存性
	5.常圧下実験用パラメトリック音源の試作
	6.まとめ
	参考文献


