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Proposed Experiment

2H

. Autonomous vector sensor
= deployed on bottom -

source lowered/raised

e transmits pulses
Multifrequency cw

(100 Hz — 4000 Hz)

e GPS locations recorded
dynamic positioning
preferred

e Source depth recorded




Linear and circular particle motion

Single Plane Wave Field

/
Particle motion is
completely linear

®=0

Circularity is zero everywhere

Two Plane Waves

Particle motion
is circular near
destructive

interference

Particle motion is linear at
constructive interference
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Circularity has spatial dependence



The degree of circularity, 0

The resultant of vector components associated with different wavefronts, or multipaths
may show a phase between the vertical and horizontal particle velocity

The degree of circularity, ®, guantifies this vector-phase relationship
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® describes the path of fluid particle, which can be directly measured by a vector sensor
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circular, clockwise motion on a line circular, counterclockwise
motion (or no motion) motion

Sign of circularity will change with Vs
the direction of propagating waves '



TREX Clrcularlty Experiment

Source transmits 100 ms tone at 1025 Hz

depth (m)
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Fixed vector sensor records particle velocity

Horizontal and vertical components of particle
velocity are used to compute circularity

Steady state is reached obtained after 20 ms

Steady state circularity is O for 3.6 source depth
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Corresponding time series of Circularity
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TREX Circularity Experiment

Source lowered and transmits same pulse
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The build-up of circularity to its steady-state
value also depends on source depth
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TREX13 measurement of ®

Build up of circularity field contains Snapshots of circularity in time

many looks at the data for source depths 1-12 m
o ) ) ) time: 5 ms
Initial part of signal is due to interference from 0 ——
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Comparison of Data to Modeled Field

fime: 5 ms
o . 0 Model as function
Model computed from addition of first 5 of source _, | 1025 Hz
. . depth o
bottom-interacting paths | (solidline) %
4 |

source depth (m)
(@]

Model Requires: gl
Bottom soundspeed: 1595 m/s
Bottom density: 2150 kg/m3 1ol

Bottom attenuation: 0.35 dB/m
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Comparison of Data to Modeled Field

) time: 5 ms
Circularity is highly dependent on the phase of 1025 Hz
the bottom reflected paths and bottom sound |
speed and gradient @y,

A poor bottom model has the wrong magnitude
or sign of circularity for some source depths

source depth (m)
(@]

Poor Fit:

Bottom soundspeed: 1640 m/s
Bottom density: 2150 kg/m?3
Bottom attenuation: 0.35 dB/m
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Simulated Result for Geoacoustics Exp 2016
Depth 80 m (near Primer site)

Primer Conditions,

IOJepth {30 m_ Simulated Result

201

Vector sensor placed on bottom

401

Source at range 250 m, is raised (lowered) _.

sol through water column

depth {m)

Using Primer site conditions (left) a
simulated (PE) result shown on right

80

source depth (m

100+

doable measurement amenable to
piggy backing on other source assets

120+

1400 1600 1800
sound-speed (m/s)

New England Shelfbreak PRIMER
Experiment JOE Oct. (2004)

circularity

Summary: Circularity is doable measurement sensitive to bottom parameters and
amenable to piggy backing with other sources and deployment schemes :
(1) changing source depth, or (2) changing source range Y



Waverider Buoy Assets

MOBAY Wave Buoy Coordinates:
1.355" W 85°

Spectral Density (m*/Hz)
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Properties the bottom-reflected field

Experimental Data from Shallow Water 2006:

R/V Knorr: Towed near-bottom (~5 m) source from 50-300 m range
Transmit: 3-ms pulse (ctr freq 1000 Hz) every 1 m
VLA

Compute Complex Intensity via Finite Difference
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® as a function of range

; 20log;o(|p1)
Compute 0
during the direct £
: £ 50
arrival o
o
100
. 50 100 150 200 250 300
As a function of range (m)
range, 0 exhibits . | | © | | | 05
characteristic ~
. . . e
oscillations in range = ;5| s 2l
o
=
100 I . : : . : -05
_ l 50 100 150 200 250 300
Experimental Data g range (m)

01 i ' .

© 0N m— _/"\}‘\/\/\n_ NS

Mo et \ v N T AR S
\ _

100 120 140 160 180 200 220 240 260
range (m)




	Slide Number 1
	Slide Number 2
	Linear and circular particle motion
	The degree of circularity, Θ
	TREX Circularity Experiment
	TREX Circularity Experiment
	Slide Number 7
	Comparison of Data to Modeled Field
	Comparison of Data to Modeled Field
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

