THE DISCOVERY OF THE ELECTRON 
As the nineteenth century progressed, the difference between atoms and molecules, and the way atoms joined together to form molecules, was gradually teased out. But for much of the century, Dalton's image of the atom as the irreducible building block of matter remained the guiding idea of both chemistry and physics. As the century drew to a close, this image was destroyed by the discovery that atoms were composed of much smaller units, and that what had been thought of as solid lumps of matter were mostly empty space. This transformation was in large part due to the work of two people: Joseph John Thomson and Ernest Rutherford.

‘J. J.’ Thomson was born near Manchester in 1856. He was originally marked out for an engineer. But his father's death meant that he could not afford an apprenticeship. He had attended the local Owens College in his early teens, and became interested in physics. He formed an ambition to go Cambridge, and won a maths scholarship to Trinity, the college where Newton had once lived, and Maxwell still did. He did well in his examinations, and was made a university lecturer.

In 1884, when he was 27, he was made director of the university's Cavendish Laboratory, where he remained for 35 years.

Under his leadership, it became the leading institution of its kind in the world. Part of the explanation for its success was the availability of funds from the Great Exhibition of 1851 to finance the recruitment of outstanding researchers.

Thomson's own outstanding achievement was the discovery of the electron: a negatively charged particle with only 1/2000th of the mass of a hydrogen atom. It won him the 1906 Nobel Prize for physics. He insisted that electrons were a fundamental part of the structure of atoms, which he visualized as hard spheres, in the outside of which the negatively charged electrons were embedded, like fruit in a cake, in just sufficient numbers to neutralize the atom's positive charge.

