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  Context


  Einstein was born during the imperial era in Germany in 1879. He died 76 years later in Princeton, New Jersey exactly one decade after the defeat of Nazi Germany and the dropping of the atomic bombs on Japan. He thus witnessed the two world wars, the high point and demise of the old European order, and the rise of industrialization and new technologies such as telephones, automobiles, X-rays, and radioactivity. But Einstein himself inaugurated some of the most fundamental transformations of his age, including the rise of theoretical physics, the extension of Newtonian mechanics to the submicroscopic realm of atoms and nuclei, and the birth of relativity theory. Einstein was thus both a product and a shaper of the scientific and cultural context in which he lived and worked.


  Einstein grew up during the years following the unification of Germany in 1871, a time of widespread growth in European industrial power, strong militaristic nationalism, and imperialist expansion. Technological advances led to a renewed faith in material progress, especially with the replacement of the old steam- and mechanically powered world with the new modern "electropolis." The rise of electric power challenged the reigning nineteenth-century mechanical worldview, which holds that all matter obeys Newton's laws of motion and that all natural phenomena arise from the interactions of moving matter. New advances in electromagnetic theory by nineteenth-century scientists such as Michael Faraday and James Clerk Maxwell could not be explained in terms of the old mechanical picture, and physicists in Einstein's day were confronted with the challenge of finding a complete mechanical account of electrodynamic theory that was consistent with the Newtonian paradigm.


  Einstein grew up as a Jew in time of rising anti-Semitism. The reverberations of the Dreyfus Affair in France spread across Europe in the 1890s and inspired early Zionist thinkers such as Theodore Herzl to work towards the creation of a Jewish state. In 1911, the headquarters of the Zionist movement relocated to Berlin, where Einstein was teaching. Thus in spite of his own disavowal of traditional religious rituals and traditions, Einstein became involved in one of the greatest movements in Jewish history. Einstein lived just long enough to witness the creation of the Jewish state of Israel in 1948; he was even asked to be the president of the new nation in 1952, an offer he graciously declined.


  Einstein's support of the Zionist movement was partially a response to the rampant anti-Semitism that spread across Germany with the rise of the National Socialist (Nazi) Party in January 1933. Under the infamous Law for the Restoration of the Career Civil Service of April 1, 1933, the Nazis excluded Jews from all state posts, including universities and other research institutions. Physics was one of the disciplines most devastatingly affected by this new law, suffering a loss of at least 25% of its 1932-33 personnel. Yet even before the 1930s, many academicians were increasingly suspicious of the high rate of Jewish participation in medicine and the natural sciences. This anti-Semitic sentiment was combined with a more general suspicion of the materialism and commercialism associated with science as a field. Hitler held mathematics and the physical sciences in low regard in comparison to those disciplines that promoted Kultur, man's humanistic achievements in society. Einstein, as a Jew and as a physicist, was one of the first targets of Nazi propaganda.


  In contrast, in America, science enjoyed enormous prestige in the 1920s and 1930s; thus when Einstein arrived on a tour of the country in 1922, he was hailed as a hero. The 1920s witnessed the rapid growth of the physics community in America, including a rise in the numbers of Jews in the sciences, since science was one of the few fields that offered American Jews the opportunity for professional status in the gentile world. The 1920s and 1930s were also years of mass popularization and politicization of science. Thus, the arrival of refugees from Europe (such as Einstein) in the years immediately preceding World War II only served to strengthen what was already one of the strongest and most vigorous branches of the world physics community at the time.


  General Summary


  Albert Einstein was born in 1879 in Germany, the first child of a bourgeois Jewish couple. The young Albert displayed an early interest in science, but he was unhappy with the principles of obedience and conformity that governed his Catholic elementary school. At the age of ten, he began attending the Luitpold Gymnasium, though most of his education consisted of the study and reading he undertook on his own under the guidance of his Uncle Jakob and the young medical student and family friend Max Talmud. Talmud recommended popular science and philosophy books that put an abrupt end to the boy's short-lived but intense religious fervor, perhaps to the relief of his nonobservant parents.


  When his parents moved to Italy in 1893, Einstein dropped out of school and renounced both his German citizenship and his Jewish faith. He applied to study at the Zurich Polytechnic, an advanced Swiss technical institute. However, he failed the entrance examinations and was not accepted until spending a year of preparation at a Swiss secondary school. Between 1896 and 1900, he participated in a teachers' training program at the Zurich Polytechnic, where he met his lifelong friends Marcel Grossman and Michele Angelo Besso, as well as his first wife, Mileva Maric. Following the completion of his program in 1900, Einstein went on to work as a teacher and tutor in a series of posts in Germany and Switzerland. He finally settled in Bern, Switzerland, in 1902, where he received a job as a technical expert in a patent office. In Bern, Einstein married Mileva and the couple raised two sons together.


  The year 1905 has been termed Einstein's annus mirabilis, or miracle year, because it was in this year that the scientist published three of his most important papers and completed most of the work for his doctoral degree, which he received in 1906. Einstein's papers dealt with quantum theory, Brownian motion, and special relativity. In subsequent years, he expanded his theory of special relativity to account for accelerating frames of reference, so that he could then theorize that the laws of physics (including both mechanics and electrodynamics) are the same for all observers in all frames of reference. This theory, known as general relativity, was fully formulated by 1915. In 1919, scientists verified general relativity through measurements taken during a solar eclipse, and Einstein was catapulted into a position of international prominence. However, while his relativity theory won him popular fame, it was his contributions to quantum theory that won Einstein a Nobel Prize in 1922.


  For most of Einstein's life, he worked as a university professor. He began at the University of Bern in 1909, but also taught at Prague and Zurich before ultimately settling at the University of Berlin and the Prussian Academy of Sciences in 1915. Although Mileva and their sons initially lived in Berlin with Albert, the couple separated shortly thereafter and in 1919 obtained an official divorce. Einstein remarried that same year, to his cousin Elsa Lowenthal, and lived with her until her death in 1936.


  During the 1920s and 1930s, Einstein became increasingly active in politics and international affairs. He was a strong supporter of Zionism and traveled on a lecturing tour to the United States in 1922 to raise money on behalf of a new Hebrew University in Jerusalem. Einstein's Zionism was primarily cultural rather than nationalistic; he wanted to preserve the values of social justice and intellectual aspiration that he associated with the Jewish people. In addition to his Zionism, Einstein was also a militant pacifist during and following World War I. He was critical of nationalism and committed to the idea of a single world government without any need for armed forces. Throughout the 1920s, he participated in numerous peace campaigns and wrote articles on international peace and disarmament. However, when Hitler's National Socialist party came to power in Germany in 1933, Einstein began to rethink his rigid pacifist stance. When the Nazis began targeting him in their anti-Semitic propaganda, Einstein resigned from the Prussian Academy of Sciences and accepted a full-time position at the Institute for Advanced Study at Princeton University. Einstein departed further from his pacifism during World War II, when he actively participated in the war effort, working for the US Navy and writing a letter to President Roosevelt in 1939, in which he urged him to accelerate the nation's nuclear weaponry development. However, Einstein never advocated the dropping of the atomic bombs on Japan and worked until his death in 1955 in a campaign for international peace and nuclear disarmament.


  Einstein's greatest contributions to physics were his synthesis of mechanics and electrodynamics through his relativity theory, and his challenge to Newtonian physics through his quantum theory. However, the impact of his ideas was not limited to science: Einstein's achievements influenced philosophy, art, literature, and countless other disciplines. As an individual passionate in his convictions and outspoken in his politics, Einstein transformed the image of the scientist in the twentieth century. It comes as no surprise, therefore, that TIME Magazine selected Albert Einstein as "Person of the Century," hailing him as "genius, political refugee, humanitarian, locksmith of the mysteries of the atom and the universe."


  Important Terms and People


  Terms


  
    Anti-Semitism - Hatred of, or prejudice against, the Jewish people. Anti-Semitism was especially pervasive in Germany and Central Europe in the early decades of the 20th century, and was acutely exacerbated by the rise of National Socialism (Nazism) in Germany in the 1920s and 1930s.

  


  
    Brownian motion - The permanent erratic movement of particles suspended in a liquid, first noticed by the English botanist Robert Brown in 1828. Brownian motion was the subject of one of Einstein's three great 1905 papers.

  


  
    Cubism - Early twentieth-century movement in art that involved breaking the essence of the depicted object into geometrical planes, thereby presenting multiple points of view simultaneously. The paintings of Pablo Picasso and Juan Gris initiated Cubism, but the movement soon included sculpture as well, such as the works of Henri Matisse and Naum Gabo.

  


  
    Ether - A universal medium that fills all space and behaves like an elastic solid through which light waves can travel. The concept of ether was proposed in the nineteenth century in an effort to link mechanics and electrodynamics, because light can only be understood as a mechanical wave if it has a physical medium through which to move.

  


  
    Federal Swiss Polytechnic - A highly respected technical institution where Einstein participated in a teaching course between 1896 and 1900. Einstein finally received his doctoral degree from the University of Zurich in 1906.

  


  
    General Relativity - Einstein's 1915 theory that the laws of physics are the same for observers in any general state of motion, whether they are at rest, moving with a constant speed, or accelerating in a non-inertial fashion. Contrasted with special relativity, general relativity is a broader concept that encompasses accelerating frames as well and, as a result of the equivalence of inertial and gravitational mass, provides a new theory of gravitation.

  


  
    Logical Positivism - A philosophical approach to science based on the notion that the only statements we can know to be true are those that can be verified by direct, positive experimental evidence. The logical positivists also emphasized the role of symbolic logic in the formulation of scientific theories.

  


  
    Mechanical Worldview - The Newtonian view of the universe that dominated physics until the twentieth century, according to which all natural phenomena arise from the interactions among moving matter. This matter obeys Newton's three laws of motion, involving action and reaction, force and acceleration, and inertia.
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