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Resource Sheet 7[LA]: Physics in the 1800s

Developments in the 1800's 

The Industrial Revolution, which had begun in the United Kingdom in the 1700's, led to the production of scientific instruments that were extremely accurate for their time and which enabled scientists to perform more complicated experiments for testing scientific theories. As scientific research grew more complex, people began specializing in more narrowly defined areas of study. Professionalism in science lead to a separation between science and religion: ‘Science to the scientists and religion to the clergy’ (Thomas Huxley) was the motto of the separatists.

Three areas of particular interest in the 1800's were heat and energy, light, and electricity and magnetism. 

Developments in the study of heat and energy

At the beginning of the 1800's, it was widely believed that heat existed in the form of a fluid, called caloric. But by the middle of the century, scientists had come to view heat not as a fluid, but as a form of energy. That is, they had learned that heat is able to do work. They found that energy cannot be created or destroyed, only transformed from one kind to another (conservation of energy)

By the mid-1800's, heat energy also came to be interpreted as the mechanical movement of the atoms of which everything was made. 

Developments in the study of light

From 1800 to 1803, the English physicist Thomas Young published a series of papers, based on experiments he had done, that revived the theory that light existed in the form of waves. By 1850, the wave theory of light was almost universally accepted, replacing Newton's particle theory. 

The wave theory of light led physicists to propose the existence of a material called the ether. They reasoned that if light travelled in waves and could travel through a vacuum, there had to be some medium present to support the waves. They concluded that all space, including vacuums, was filled with the ether. They interpreted light energy as simply the vibration of the ether, in the form of waves. 

Developments in the study of electricity and magnetism 

In 1800, Alessandro Volta of Italy announced his invention of the first electric battery. This invention opened the way for new methods of studying electrical effects. Other physicists showed that mechanical energy could be converted into electrical energy and suggested the principles behind the generator and the motor. 

In the 1860's, the Scottish physicist and mathematician James Clerk Maxwell developed a theory that interpreted visible light as the movement of electromagnetic waves. Maxwell predicted the possible existence of similar electromagnetic waves that were invisible. Heinrich Hertz, a German physicist, detected such invisible radio waves in the late 1880's. Hertz's discovery eventually led to the development of radio, radar, and television. But it also suggested that light, electricity, and magnetism were related. All three were viewed as resulting from waves in the ether. Such waves are sometimes referred to as electromagnetic radiation. 

The beginning of modern physics

Near the end of the 1800's, many physicists were convinced that the work of physics was nearly over. They believed that almost all the laws governing the physical universe had been discovered. Some of them believed that all physical laws would one day be expressed in a few simple equations. 

A few problems remained to be solved, for example how to determine  the source of electromagnetic radiation. 

The dream of explaining all physical phenomena with one small set of basic laws was not realized. Instead, various discoveries began to reveal that such phenomena were more complex than scientists had thought. Fresh developments signalled that, rather than being nearly over, the work of physics had only begun.
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