Surface Nuclear Magnetic Resonance (SNMR)

Estimate water content in the subsurface

e Depth and thickness of aquifers

e Distinguish free water from bound water

» Estimate hydraulic properties (porosity / hydraulic conductivity)

Objectives /possibilities

Basic principles : flipping the magnetic moment of hydogens atoms from the H20 molecule
and measure the precession magnetic field.
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Surface Nuclear Magnetic Resonance (SNMR)
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Surface Nuclear Magnetic Resonance (SNMR)

Anthropic and natural EM noise mask the NMR signal

vessured —~  P(k) = NMR(k) + h,(k) + spikes ,(k) + N, (k)

Uncorrelated noise

signal / / \ AN l;fl?e?c?tromcs

NMR signal

* Electrics fences

Harmonic components « Thunder

(LHT)

Amplitude
Amplitude

£ . I 01 02 03 04 05 06 07 08 09 1 0 001 002 003 004 005 006 007 008 009 01
Time s

] ] 1

Harmonic filtering Despiking Stacking




Processing SNMR signals

Adaptive reference noise cancellation
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Processing SNMR signals

Adaptive reference noise cancellation

Transfer function FT1
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Adapt to multiple noise sources context



Amplitude

Adapting to multiple noise sources context

Model-based harmonic filtering — 2 power line

Parameters determination
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Adapting to multiple noise sources context

Model-based harmonic filtering — 2 power line
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Adapting to multiple noise sources context

Model-based harmonic filtering o
h,(k) = ZAm cos| —km+ @,
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Adapting to multiple noise sources context

Model-based harmonic filtering
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Adapting to multiple noise sources context

Model-based harmonic filtering

Electric line 2
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Thank you

Thomas Kremer — Frédéric Nguyen
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