Yosemite, 02/08/02

NOTES ON THE PLASMAPHERE, FOR PROMOTIONAL PURPOSES PRESENTED IN THE STYLE OF JAMES BURKE.

How the discovery of the plasmasphere helped to thaw the Cold War relations between  the USSR and the U.S.

The discovery of the plasmasphere was in part due to: (1)  a German soldier eavesdropping on Allied telephone conversations during World War I; (2) a bright student at 
Cambridge whose academic advisor didn't believe him; (3) a Soviet rocket that buried itself in the lunar soil; (4) lightning off the coast of South America. 

While eavesdropping using an Earth current detector and earphones, the German soldier, Barkhausen, heard whistler audio tones that he later reported but couldn't explain. The Cambridge student, Owen Storey, discovered that the tones, called whistlers, could be used to determine the density of charged particles along the Earth's magnetic field. He found that there were about 800 electrons per cc near the equatorial plane at an altitude of about 12000 km. His advisor did not believe him, holding the currently popular view that such high densities could not exist above about 1000 km altitude. Then in 1959, largely for Cold War political reasons, the USSR launched two rockets toward the moon, in part to demonstrate the capability of their boosters. Fortunately, one of those rockets carried a scientific instrument designed to measure the density of ions along the trajectory. The scientist involved, K. Gringauz, found a strange and rapid falloff in particle density near 10000 km altitude, but his results were not widely accepted in USSR science circles. In 1957 the International Geophysical Year had begun, and a network of recording stations for whistlers had been established on the west coast of the U.S. From whistlers that originated in lightning in the South Pacific area and were recorded at Seattle and Alaska, a graduate student at Stanford (Carpenter) found clear evidence of what came to be called the plasmapause, the abrupt outer boundary of the region that Storey had discovered. Then in 1963, not long after the Cuban missile crisis, Carpenter traveled to a scientific meeting in Tokyo, bringing with  him a diagram showing how the results from whistlers and from the Lunik rocket were in agreement.  Gringauz was delighted; his findings could now be believed by the former skeptics. He and Carpenter formed a lasting friendship.

