
Albert Einstein  (1879 – 1955) was a German-born theoretical physicist who developed the general theory of 
relativity, one of the two pillars of modern physics (alongside quantum mechanics). While best known for his mass–
energy equivalence formula E = mc^2 (which has been dubbed "the world's most famous equation"), he received 
the 1921 Nobel Prize in Physics "for his services to theoretical physics, and especially for his discovery of the law of 
the photoelectric effect". The latter was pivotal in establishing quantum theory.
Near the beginning of his career, Einstein thought that Newtonian mechanics was no longer enough to reconcile 
the laws of classical mechanics with the laws of the electromagnetic field. This led to the development of his special 
theory of relativity. He realized, however, that the principle of relativity could also be extended to gravitational fields, 
and with his subsequent theory of gravitation in 1916, he published a paper on the general theory of relativity. He 
continued to deal with problems of statistical mechanics and quantum theory, which led to his explanations of 
particle theory and the motion of molecules. He also investigated the thermal properties of light which laid the 
foundation of the photon theory of light. In 1917, Einstein applied the general theory of relativity to model the large-
scale structure of the universe.
He was visiting the United States when Adolf Hitler came to power in 1933 and did not go back to Germany, where 
he had been a professor at the Berlin Academy of Sciences. He settled in the U.S., becoming an American citizen in 
1940. On the eve of World War II, he helped alert President Franklin D. Roosevelt that Germany might be 
developing an atomic weapon and recommended that the U.S. begin similar research; this eventually led to what 
would become the Manhattan Project. Einstein was in support of defending the Allied forces, but largely denounced 
using the new discovery of nuclear fission as a weapon. Later, with the British philosopher Bertrand Russell, 
Einstein signed the Russell–Einstein Manifesto, which highlighted the danger of nuclear weapons. Einstein was 
affiliated with the Institute for Advanced Study in Princeton, New Jersey, until his death in 1955.
Einstein published more than 300 scientific papers along with over 150 non-scientific works. His great intellectual 
achievements and originality have made the word "Einstein" synonymous with genius.

Photoelectric effect

Einstein's Constant:  Will the 
universe expand forever or will it 
end in a big crunch?

Einstein's Miracle Year (1905)
In 1905 he submitted a paper for his doctorate and had four papers published in the Annalen der Physik, one of 
the best known physics journals. The four papers—the photoelectric effect, Brownian motion, special relativity, and 
the equivalence of matter and energy—would alter the course of modern physics and bring him to the attention of 
the academic world. In his paper on matter and energy, Einstein deduced the well-known equation E=mc^2, 
suggesting that tiny particles of matter could be converted into huge amounts of energy, foreshadowing the 

development of nuclear power. There have been claims that Einstein and his wife, Maric, collaborated on his celebrated 1905 papers, but 
historians of physics who have studied the issue find no evidence that she made any substantive contributions. In fact, in the papers, Einstein 
only credits his conversations with Michele Besso in developing relativity.
At first, Einstein's 1905 papers were ignored by the physics community. This began to change when he received the attention of Max Planck, 
perhaps the most influential physicist of his generation and founder of quantum theory. With Planck’s complimentary comments and his 
experiments that confirmed his theories, Einstein was invited to lecture at international meetings and he rose rapidly in the academic world. He 
was offered a series of positions at increasingly prestigious institutions, including the University of Zürich, the University of Prague, the Swiss 
Federal Institute of Technology, and finally the University of Berlin, where he served as director of the Kaiser Wilhelm Institute for Physics from 
1913 to 1933.
As his fame spread, Einstein's marriage fell apart. His constant travel and intense study of his work, the arguments about their children and the 
family’s meager finances led Einstein to the conclusion that his marriage was over. Einstein began an affair with a cousin, Elsa Löwenthal, 
whom he later married. He finally divorced Mileva in 1919 and as a settlement agreed to give her the money he might receive if he ever won a 
Nobel Prize.
In November, 1915, Einstein completed the general theory of relativity, which he considered his masterpiece. He was convinced that general 
relativity was correct because of its mathematical beauty and because it accurately predicted the perihelion of Mercury's orbit around the sun, 
which fell short in Newton’s theory. General relativity theory also predicted a measurable deflection of light around the sun when a planet or 
another sun oribited near the sun. That prediction was confirmed in observations by British astronomer Sir Arthur Eddington during the solar 
eclipse of 1919. In 1921, Albert Einstein received word that he had received the Nobel Prize for Physics. Because relativity was still considered 
controversial, Einstein received the award for his explanation of the photoelectric effect.

In the 1920s, Einstein launched the new science of cosmology. His equations predicted that the universe is dynamic, ever expanding or 
contracting. This contradicted the prevailing view that the universe was static, a view that Einstein held earlier and was a guiding factor in his 
development of the general theory of relativity. But his later calculations in the general theory indicated that the universe could be expanding or 
contracting. In 1929, astronomer Edwin Hubble found that the universe was indeed expanding, thereby confirming Einstein's work. In 1930, 
during a visit to the Mount Wilson Observatory near Los Angeles, Einstein met with Hubble and declared the cosmological constant, his original 
theory of the static size and shape of the universe, to be his "greatest blunder."

While Einstein was touring much of the world speaking on his theories in the 1920s, the Nazis were rising to power under the leadership of 
Adolph Hitler. Einstein’s theories on relativity became a convenient target for Nazi propaganda. In 1931, the Nazi’s enlisted other physicists to 
denounce Einstein and his theories as "Jewish physics." At this time, Einstein learned that the new German government, now in full control by 
the Nazi party, had passed a law barring Jews from holding any official position, including teaching at universities. Einstein also learned that his 
name was on a list of assassination targets, and a Nazi organization published a magazine with Einstein's picture and the caption "Not Yet 
Hanged" on the cover.
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