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ELECTRIC UNIVERSE – 
Summary Chapter 10 Turing`s Legacy
New Jersey 1947
Before the 1940`s, all substances were divided in two electrical groups, conductors and insulators. That seemed to show, why glass let light through, but steel did not. This was possible because of different atomic lattices. Steel has many free electrons. These electrons get the energy from the passing light and the light does not go through the steel. Glass does not have that many free electrons and so light passes easily. If a material has many free electrons it conducts electricity better than a material with less free electrons.
It was not known that there is also a third possibility. These are the semiconductors which “sometimes” conduct electricity and other times do not. Materials like germanium, silicon and selenium fit in this group. Silicon is found almost all over the world. For example in sand or in “sea water.”
One scientist, who worked with silicon, was Russell Ohl. He was hired in Bell Labs. He put fragments of silicon in a radio receiver and carried it around in whole N.Y, so he could see where the silicon conducted electricity. Although Bell cancelled his researches on silicon, Ohl managed to make experiments together with other scientists. 
In 1946 and 1947, it became clear, how silicon looked inside. If silicon gets the right number of intruder electrons it does not conduct, but if there is just a different adjustment from outside it will conduct.
Russell Ohl was getting out of depth because the whole topic was so complicate.
Two other scientists, Walter Brattain and John Bardeen, worked also on the same topic in Murray Hill, New Jersey (also for Bell Labs). They used documents of William Ohl and other chemistry teams and German wartime documents of semiconductors. Walter and John produced the first atom-level on/off-switch in December 1947. This was one of the greatest inventions in modern time, because these switches do not have to move parts to conduct electricity.
John Pierre named this new invention TRANSISTOR and Bell Labs showed it to the publicity in 1948. 
The first real application made of transistors was a hearing aid. This could use a smaller battery, because the atom-level switches needed less electricity.



The team of Brattain and Bardeen had to break up, because the transistors failed too many times and their co-worker William Shockley tried always to take credit of their inventions. Shockley wanted to make everyone to believe, that he had developed the transistor. After the other guys had left the company, Shockley also left. He opened a new company in California (today`s Silicon Valley). Shockley was so famous that many young inventors came. They usually left fast, when they saw how Shockley worked. These young men made their own companies in Silicon Valley and became rich. 
At the same time, Miss Grace Murray Hopper developed the first compiler, although no computer was invented yet.
In the 1950`s, the first transistor-based radios were built. They were so small that it was possible to carry them around. Children did not have to hear the same music like their parents anymore and so other musician like Elvis Presley, Rolling Stones… became famous. It was also cheaper to produce electronic devices and so everyone was able to buy cheap speakers, electrical guitars… Because of all these electronic applications the society changed and it was now possible to make more individual choices. The mistrust of the government also increased because foreign disasters could be broadcasted almost in real time. 
So the transistor had a big effect on the human`s life and the today`s technologies became possible.
[bookmark: _GoBack]One Nobel Prize was given to Bardeen, Brattain and also Shockley in 1956, although they were not the only scientists which worked on the transistors.
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