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The earth's atmosphere is protected from solar winds and storms by a moderately strong magnetic field that is generated by electrical currents flowing inside the earth. The sun emits solar wind plasma, an electrically charged gas that mostly consists of electrons and

protons, which carries the solar magnetic field along with it as it leaves the sun. As the solar wind reaches the earth, its magnetic field interacts with that of the earth's, resulting in fluctuation of

the earth's magnetic field based on solar activity. A fluxgate magnetometer is an instrument that can measure both the magnitude and direction of the magnetic field at its physical location. This is done by using a small core that is easily affected by magnetism and wrapped

with two coils of wire. By alternating the electrical current that is passed through one coil, the core is driven through a cycle of alternating magnetic saturation (i.e. magnetized and un-magnetized)

and causes an induced electrical current through the other coil, which is measured with the detector. In the presence of a magnetically neutral background field, the input current matches the output current, but when put in the presence of a charged magnetic background

field it is more easily magnetized in alignment with that field. Thus the induced output current will be out of step with the input current, the extent of which depends on the strength of the background field it is introduced to. It has been known for many years that solar storms

can have dramatic effects on the earth's magnetic field. For example, a solar storm created a complete power blackout in Quebec in 1989. The magnetometer that we will build will greatly assist us in studying the effects of these solar storms on the earth's magnetic field close to

the surface. We will study how the field changes during solar storm activity in Normal using our magnetometer, and we will compare our findings with those of magnetometers in other locations.
