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Developments in a Developments in a 

Normal Model Helical Electrical Antennae Normal Model Helical Electrical Antennae 
Crosshole Instrumentation and Integrated Crosshole Instrumentation and Integrated 

Interpretation SystemInterpretation System



Electrical Antennae Electrical Antennae -- 100 KHz 100 KHz -- 1.5 MHz1.5 MHz

RIM Imaging TechnologiesRIM Imaging Technologies

electromagnetic waves in the radioelectromagnetic waves in the radio--frequency bandfrequency band

FROM SIMULATION EXERCISESFROM SIMULATION EXERCISES

Electric Field Transmitter and Receiver AntennaeElectric Field Transmitter and Receiver Antennae

provides sensitivity advantages for a wide range of applicationprovides sensitivity advantages for a wide range of applicationss

weak resistivity contrasts weak resistivity contrasts 

electrical permittivity variationselectrical permittivity variations

magnetic susceptibility variationsmagnetic susceptibility variations

Phase variations diagnostic of scattering mechanismPhase variations diagnostic of scattering mechanism

Low Frequency RequiredLow Frequency Required

lower frequencies enables minimization of scattering noise lower frequencies enables minimization of scattering noise 
from nearfrom near-- hole fracturing hole fracturing 

reduced attenuation with distancereduced attenuation with distance



Electrical Antennae Electrical Antennae -- 100 KHz 100 KHz -- 5 MHz5 MHz

Conventional 1/8 and 1/4 wavelength antennae too long Conventional 1/8 and 1/4 wavelength antennae too long -- 77--40m!40m!

Normal Mode Helical AntennaeNormal Mode Helical Antennae

Figure 1Figure 2

Conductive wire wrapped 
around non-permeable core

Free Air Resonance Example



Electrical Antennae Electrical Antennae -- 100 KHz 100 KHz -- 5 MHz5 MHz

Conductive wire wrapped 
around non-permeable core

+

Radiation PatternsRadiation Patterns

1/r     1/r     -- farfar-- fieldfield

1/r1/r2      2      -- inductiveinductive

1/r1/r3       3       -- galvanicgalvanic
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Normal Mode Helical AntennaeNormal Mode Helical Antennae

Multiple frequency data 
Multiple frequency data 

with a single antennae
with a single antennae

Small antennae Small antennae 
(3 or 1.5 m long, (3 or 1.5 m long, 
1.6 or 2 diameter)1.6 or 2 diameter)

Flexible for twisting holesFlexible for twisting holes

UngroundedUngrounded

Inexpensive designInexpensive design

FreeFree--Air Resonance Air Resonance 

1.331.33--1.67MHz1.67MHz

Broad band efficiency 
Broad band efficiency 

characteristics (100KHz 

characteristics (100KHz --

1.5MHz)1.5MHz)



Overview of Development Program Objectives

Applications:Applications:

GeotechnicalGeotechnical

EnvironmentalEnvironmental

Mine DevelopmentMine Development

Oil Recovery ApplicationsOil Recovery Applications

subsurface structural investigations forsubsurface structural investigations for

waste site and tailing applications, 

ore delineation, reservoir characterization, 

rock weaknesses, fluid and viscous boundary investigations 

monitoring



XX--hole RIM Imaginghole RIM Imaging
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Crosshole InstrumentationCrosshole Instrumentation

Data Interpretation Software ToolsData Interpretation Software Tools

SimulationSimulation

TomographyTomography

InversionInversion

Imaging Electrical Imaging Electrical 
properties between holesproperties between holes



XHOLE RI M I nstrumentation BasicsXHOLE RI M I nstrumentation Basics






