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Abstract



The purpose of our project was to determine whether or not the solar wind directly affects the Earth’s magnetosphere. We used an optical lever to create a very precise compass and then correlate the data with information on the solar wind from SoHO. The compass failed so we decided to use data from a similar project in Alaska and Northern Canada. The graphs from SoHO and the Alaskan project had spikes in their graphs in the same spot, thus showing that the solar wind has a direct effect on the earth’s magnetosphere.

Procedure


We decided to measure fluctuations in the earth’s magnetic field by hanging a permanent magnet on a gold plated tungsten wire and reflecting a laser off the magnet. Then, we were going to measure changes in the position of the dot reflected off the magnet and then use it to measure changes in the position and strength of the earth’s magnetosphere. This failed due to excessive vibration pollution, so we used data from a series of posts in Alaska and Northern Canada. Their accuracy was far beyond what we could’ve achieved, so everything was okay. We then took the data and correlated it with SoHO information on then strength, speed, and density of the solar wind. 
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Results


We found that during the solar wind storm of July 15, 2004 there was a direct correlation in the increase in the field strength of the earth’s magnetosphere and the increase in the strength of the solar wind.

  Notice the set of spikes in the middle of each graph where there was the storm on July 15th. Note that the spikes fit nearly perfectly.


It is also worthy of mentioning the days the solar wind stopped in 1999. During that period, the solar wind particle density was 2% of normal and the Earth’s magnetosphere expanded by nearly five times, supporting our hypothesis that the magnetosphere is affected by the solar wind.

Discussion


These results were exactly what we had hypothesized. It shows that the earth’s magnetosphere is directly affected by the solar wind. The Earth’s magnetosphere interacts with the solar wind and acts like a buffer to block the solar wind from reaching the atmosphere. Also, the earth’s magnetosphere increases in size and strength during the time when it wasn’t bombarded by the solar wind. Clearly, the magnetosphere is like a “spring”, constantly being pushed on by the solar wind. Every spike in the strength of the solar wind causes the magnetosphere to recoil, just like a spring.

Conclusions


In retrospect, it would’ve been ideal to keep the compass we were using in a more stable and sheltered environment. Keeping our apparatus in a more secluded place like the forest would’ve worked better because it would’ve had less vibration and electromagnetic pollution. Also having a second apparatus to compare results with would’ve helped. 


But, with the data we got, we were able to compare changes in it and watch as our hypothesis was reinforced. The flux in the solar wind was clearly related to the flux in the earth’s magnetosphere. Basically, as mentioned above, the magnetosphere and solar wind interact like a spring, and whenever the solar wind intensity changes, the magnetosphere will recoil, which can be measured.

