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The main field



IGRF-10 magnetic field, year 2005, degrees 1-13

90°
45°
OO
—45°
-90°
0° 90° 180° 270° 360°
-6 -4 -2 0 2 4 6
radial component (nT) % 10°

Source: Maus et al. (2005)



IGRF-10 magnetic field, year 2005, degrees 1-13
900 | I I

45°

OO

—45°

-90° I I I
0° 90° 180° 270° 360°

minimum —60572 nT ; maximum 66668 nT

Source: Maus et al. (2005)



The non-dipolar part of the main field
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IGRF-10 magnetic field, year 2005, degrees 2-13
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The crustal field



NGDC-720 magnetic field, degrees 16-720
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Inclination and declination
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Isoclines of constant inclination of the geomagnetic field in 1990.



Isogons of constant declination of the geomagnetic field in 1990.



Secular variation
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IGRF-10 magnetic field, year 1950, degrees 2-13
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IGRF-10 magnetic field, year 1960, degrees 2-13
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IGRF-10 magnetic field, year 1965, degrees 2-13
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IGRF-10 magnetic field, year 1970, degrees 2-13
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IGRF-10 magnetic field, year 1975, degrees 2-13
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IGRF-10 magnetic field, year 1980, degrees 2-13
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IGRF-10 magnetic field, year 1985, degrees 2-13
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IGRF-10 magnetic field, year 1990, degrees 2-13
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IGRF-10 magnetic field, year 1995, degrees 2-13
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IGRF-10 magnetic field, year 2000, degrees 2-13
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IGRF-10 magnetic field, year 2005, degrees 2-13
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Diurnal variation



Magnetic field at Rat House base station
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The geodynamo
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In simple terms
If nothing actively maintained the field, it would disappear

In a mere few thousand years by Ohmic decay;

Convection in the electrically charged outer core

powers the geodynamo;

The mantle cools the outer core;

Freezing grows the inner core; this expels
light elements and releases latent heat,;

There may be some radioactive heating.



Simulated geomagnetic reversals
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Simulated geomagnetic reversals

9000 years before during 9000 years after

Source: Glatzmaier & Roberts (1995)



To the same level of detall:



To the same level of detall:

Shakespeare’s Hamlet is about a man named Hamlet;



To the same level of detall:

Shakespeare’s Hamlet is about a man named Hamlet;

The story is set in Denmark;



To the same level of detall:

Shakespeare’s Hamlet is about a man named Hamlet;
The story is set in Denmark;

Hamlet iIs mad:



To the same level of detall:

Shakespeare’s Hamlet is about a man named Hamlet;
The story is set in Denmark;

Hamlet iIs mad:

People die.



Hamlet vs The Geodynamo:
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Hamlet



Hamlet vs The Geodynamo:

Hamlet Geodynamo



Rock magnetism



Thermal Remanent Magnetism (TRM)



Thermal Remanent Magnetism (TRM)
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The magnetometer
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