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I read this paper with great interest. I think it represents a beneficial contribution to the
development of low-cost geophysical instruments. Due to their ease of design and low
cost, these kind of instruments will be very useful in the developing world or for
institutions that cannot afford commercial systems, such as smaller universities or non-
profit organizations. As a result, I believe that this paper offers a valuable contribution to
the community. 

I have several comments for improving the flow and clarity of the paper along with some
technical suggestions and comments. I have attached a pdf file of the manuscript with
minor technical comments highlighted. Below, are a list of my more detailed comments
and suggestions on this manuscript.

Figure 1: I might be confusing things here, but based on the direction of the arrows for
the eddy currents (orange lines), shouldn’t the secondary field (dashed black lines) have
opposite arrow directions than the ones shown in the figure?

Line 93: I often wonder about this assumption. Is it really valid to say that magnetic
permeability is equal to the free space value? Wouldn’t the conductivity anomalies of
interest have a relative magnetic permeability? I know for many materials the relative
magnetic permeability is close to 1 but there are many minerals (and background
subsurface situations) for which this may not be true. Any way to account for this?

Lines 104-106: I don’t quite understand the distinction pointed out here. Changing any
of these parameters will change the voltage measured across the receiver.



Equation 1: Is this valid for far-field, near-field, or both? Any comment on the relative
size of offset (r) with respect to the TX loop radius (i.e. Is this valid when the TX looks like
a point dipole to the RX)?

Line 113: “… which measures the strength of the total vertical magnetic field…” Are you
measuring the strength of the field, or the rate of change of the field?

Line 117: To be consistent throughout the paper, you should use either resistivity or
conductivity.

Line 118: “…to detect for most half-space resistivities” in the presence of the primary
field.

Figure 3:

- I am a bit confused here. From what I understand, you are subtracting the voltage due
to the primary field (a constant at each offset) from the total voltages of figure (a) to get
the results of figure (b). Correct? If so, why does the order of the curves change between
figures (a) and (b)? The primary field is a constant for all the different cases of the
halfspace resistivity, so subtracting it from the curves of figure (a) shouldn’t change the
relative order of the curves. What am I missing here? 

- The y-axis is voltage plotted in log scale. Therefore, the label should be voltage and NOT
Log10 voltage.

- Plots (a) and (b) should be labeled “Total field” and “Secondary field” respectively for
clarity. The y-axis label for both plots can then be changed to Voltage. Right now, the
label “Log10 Voltage difference” is incorrect and confusing.

- The x-axis which is offset should have some reference to the radius of the TX and RX
dipoles. Are your TX and RX dipole radii small enough that all the values on the x-axis are
far-field? If not, then your offset should be in units of (r/R) where “r” is offset and “R” is
the TX dipole radius.

- In plot (b) what is happening with the case of the 1 Ohm.m halfpace? What is the
strange dip at offset between 40 and 50 m? Why does this curve cross the 10 Ohm.m and
100 Ohm.m curves? This is a prominent feature and is not explained.



- In your plot (a) it might be good to also show the case of the perfect resistor as well (i.e.
free-space or the primary field that you subtract in figure (b)).

Line 143: Why did you measure the inductance in this way? Did you not have an
inductance meter, or was there an advantage to doing it this way?

Line 200: There needs to be an explanation of why this is the case? Is it because the
resistance and inductance are not exactly what you measured?

Line 200: I suggest including a plot of gain (dB) vs. frequency around the central
frequency of 1.57 kHz for your TX transmitter stage.

Figure 5(b): What is the point of switches S1 and S2? Is there a need to switch power on
and off selectively to either side of the op amp?

Line 240-241: Please double check that you have the yellow and brown curves correctly
identified here. From your description it seems that they should be flipped.

Line 270: This description does not match what is shown in figures (b) and (c).

Figure 8:

- The figure caption description does not match figures (b) and (c).

- Why is the y-axis of figure (b) labeled current (A)? This does not seem to match the
figure caption.

Lines 273-285: This paragraph is describing something that should be shown in a figure.
Please add a figure for the offset testing.

Lastly, does the operator of this instrument have to subtract the theoretical value of the
primary field from the RX measurements in order to work with the data, or do you
envision the operator using the total field data directly as it is?



 

Please also note the supplement to this comment: 
https://egusphere.copernicus.org/preprints/2022/egusphere-2022-24/egusphere-2022-24
-RC2-supplement.pdf
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