auR (- HE

Approved for public release;
distribution is unlimited.

Title: | The Parametric Array in Berea Sandstone, revisited

Author(s): | Pierre-Yves Le Bas
James A. TenCate

Intended for: | Acoustics 08
Paris, France
July 4th

L5 MIRINOS

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC
for the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance
of this article, the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the
published form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests
that the publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National
Laboratory strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not
endorse the viewpoint of a publication or guarantee its technical correctness.

Form 836 (7/06)



Pierre-Yves Le Bas

From: Skelt, Chris [cskelt@chevron.com]
Sent: Friday, June 13, 2008 4:02 PM
To: Pierre-Yves Le Bas

Cc: James A TenCate

Subject: RE: guidance for talks
Attachments: chevron_logo.jpg

Pierre-Yves,
Please acknowledge Chevron. A word on the CRADA scheme can't hurt, but don't let it cut into the tech time. Here's a
logo.

As far as I'm concerned, the subsurface applications are now protected by the patent application, so discuss as you see
fit. However, please be realistic! Until we have run the field tests, much of this is speculative. Good luck with the
presentations, and enjoy your travels.

Regards, Chris.

Christopher Skelt
Tel +1 832 854 5660

From: Pierre-Yves Le Bas [mailto:pylb@lanl.gov]
Sent: Friday, June 13, 2008 12:26 PM

To: Skelt, Chris

Cc: James A TenCate'

Subject: guidance for talks

Hi,

With Jim, we are putting-slides together for our presentations in Paris and Stockholm. Do you wish the Chevron logo to
appear on them? How much could we talk about applications of the parametric array in rocks and boreholes?

Thanks

Pierre-Yves

1’i-\'l'[k‘-\l.\c‘3 [.¢ Bas

Greaphysies Group, MS D443
Los Alamos National Laboratory
l.os Alamos. NM 87345, LISA
OfTice - (305) 667-3827

[ax = (503) 667-8487

[mail - pylb@lanl.gov
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Outline
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* The parametric array principle

* Beam patterns

* Extraction of the nonlinear parameter
* Steering the beam

*Conclusion and applications
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The Parametric Array Principle
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Actual setup
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Beam patterns for primary frequencies 170 & 190 kHz ‘

High velocity

Low velocity l

Difference frequency 20 kHz 20 kHz broadcasted
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Nonlinear parameter for primary frequencies 80kHz-95kHz g
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Steering principle
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No steering (0°) for primary frequency 60 & 65 kHz
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15° steering for primary frequency 60 & 65 kHz

Primary 2
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Steering: difference frequency primaries: 60 & 65 kHz
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Conclusions

- The use of a parametric array in Berea sandstone

allows a measure of the nonlinearity of the rock

* We can create a low frequency beam with the

directivity of a high frequency beam
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Applications
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10° steering for primary frequency 60 & 65 kHz
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