Gamma Ray Radiation vs Rain Precipitation Rate
I. Introduction

II. The Story
a. During the 2000 school year, Dr. Mark Greenfield set up NaI detectors for his students at the International Christian University in Mitaka, Japan. The purpose was for them to study and catalog the environmental radiation at the university. Shortly before this time a nuclear reactor near the university had an accident. The students and Dr. Greenfield wished to determine if this accident had had any effect on radiation levels in the area.

b. Much to their surprise there were “random” inconsistencies in their data. While trying to eliminate these sources of random errors they found some interesting correlations between the ambient radiation and certain natural processes.
III. Radiation and Natural Phenomenon

a. Rise and Set of the Sun

i. It was found that gamma radiation would vary according to what time of day it was. Maximum levels were found to occur around sunrise.

b. The Seasons

i. To a lesser degree, the radiation varied with what time of year it was with a maximum in mid-February
c. Precipitation

i. The root of our experiment came from a realization that radiation levels also varied according to precipitation rate. The higher the rate of precipitation, whether it be rain or snow, the higher the radiation in the area.

IV. The Experiment
a. As an expansion of this experiment, several universities around the world, including FSU, were called on to collect and analyze radiation and rainfall data. A NaI detector was setup on top of the Nuclear Research Building and rainfall data was collected from on top of the Keen building. This information was collected from February to August of 2003 and is still being analyzed. Some information from this experiment follows.

V. The Data

a. Display and discuss some of the graphs from the experiment.

VI. The Problems
a. There are earlier recordings of changes in background radiation when it rained. Most scientists who have noticed this phenomenon have come to the conclusion that no usable correlation exists. I theorize that this may be mainly due to the high levels of the diurnal cycle at ground level. This interference and that due to the seasonal cycle as well, can be greatly minimized by moving the detector to 15 or more meters above ground level.

b. Another inconsistency is found in some of the data where the trailing edge of the radiation graph does not decay as expected. Most of these phenomena are accorded to radon and radon progeny but the decay of the radiation data after a rain storm did not correlate with any known progeny of radon. Dr. Greenfield feels that this decay can be attributed to lightning, but no conclusive data has shown this to date.
c. There are other times when variations in rainfall data vary widely from recorded radiation data. Radiation levels will rise with no associated rain data. No radiation data collected to date in fact, perfectly correlates with the rain data collected. This seemed to be quite evident in some of the data taken here at FSU. One thing I did notice, however, is that when compared to rain data from different sources, one portion of the radiation graph would correlate with rain data from one source and another part of the graph would correlate with rain data from another source. This seems to indicate, as expected if you think about it, that the radiation data takes into account all rainfall in a wide area while the rainfall gauges only see rainfall over a couple of inches.
VII. Further experimentation

a. In order to conclusively prove or disprove any theory in this area, more experimentation is needed. I feel that a good example of further experimentation would be to take radiation data at a single detector and rain date from several gauges spread out semi-equidistant over several miles around the detector. Tallahassee would be a good place for this experiment as patchy rainfall is common. Another possibility, money providing, would be to place a radiation detector at each rainfall collection location and look for correlations that way.

b. An attempt was made to isolate lightning as a source of some of the changes in radiation levels this summer by placing a detector at the Lightning Research Laboratory in Stark, Florida. This lab triggers lightning strikes to study the effects of a strike in several different ways. The data analyzed to date from this experiment show no conclusive correlation between the lightning strike and radiation levels.
VIII. Conclusion

a. I would like to use this as an example of the steps required for scientific exploration. The early analysis of rainfall/radiation correlation found only that there was a relationship, but nothing beyond that. Experiments in Japan rediscovered this relationship and then were able to eliminate some of the inaccuracies and problems of earlier scientific data. The experiment here at FSU shows how more accurate and geographically differentiated rainfall data may contribute to a better understanding of this phenomenon. 
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