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   Dear Reader,
 
    
 
   Thank you for taking the time to read our book. 
 
    
 
   All of our books are written with you, the reader, in mind. Our primary goal is to provide a book that you will enjoy yourself and want to share with all of your friends and family.
 
    
 
   We focus only on information that is essential to telling an informative and entertaining story. The end result is a very focused and easy-to-read book that anyone can enjoy.
 
    
 
   We hope that you have as great a time reading this book as we did making it. We appreciate your business and your support means a lot to us.
 
    
 
   Once you’ve read more of the book, please take a moment to leave a review:
 
    
 
   https://www.amazon.com/review/create-review?ie=UTF8&asin=B01BE3L9BU 
 
    
 
   Sincerely,
 
   Alexander Kennedy
 
   



  
 

[bookmark: _Toc442545530]Overview
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   “We cannot solve our problems with the same thinking we used when we created them.” - Albert Einstein
 
    
 
   His image is iconic. His face appears on posters and tee shirts, coffee mugs and calendars, album covers, web pages, and bobble heads. His appearance — the frazzled hair, rumpled trousers and old sweater, coupled with a heavy German accent — is the quintessential image of mad scientists and absent-minded professors. He was, wrote a journalist for Time magazine, a “cartoonists dream.” So famous was his appearance that, during his lifetime, total strangers would approach him on the street and ask him to explain his famous theory of relativity. “Oh no,” he would declaim in his heavily accented English, “Always I am mistaken for Professor Einstein,” no doubt leaving his questioner more mystified than before.
 
    
 
   His work as a physicist brought him international acclaim and awards. He was consulted by prime ministers and presidents. He traveled all over the world, presenting scientific papers and delivering lectures. His success in the field of theoretical physics brought him much more than the respect of his colleagues and the admiration of the leading scientists of his day; it brought him celebrity and status that has yet to be replicated by any other scientist.
 
    
 
   Einstein was much more than a physics prodigy. He was a widely quoted philosopher, and an often debated theologian. He was called a Christian, a Jew, an atheist, and an agnostic. He was a lifelong pacifist who came to advocate armed resistance against the Germany of his birth. He was an avid amateur musician, and even claimed to think in music. He had simple tastes in food, yet lived lavishly, as his fame brought him wealth.
 
    
 
   And he spent the last three decades of his life in the fruitless pursuit of a dream, one that continues to elude scientists and physicists sixty years after his death.
 
    
 
   Einstein was an intensely private man who paradoxically welcomed and exploited his celebrity to promote his causes. It is through Einstein’s work that the man emerges.
 
   



  
 

[bookmark: _Toc442545532]Chapter 1: A Rebel’s Education
 
    
 
   The world into which Albert Einstein was born on March 14, 1879 was vastly different from the one in which he would earn his fame. Houses were lighted with gas or oil lamps, and heated by coal or wood. The primary mode of transportation was horseback. Long distance communication was by telegraph or post. Einstein was born on the cusp of an age in which sweeping changes would take place. By the end of the year in which he was born, Thomas Edison would demonstrate his improved incandescent light bulb.
 
    
 
   Cities began to clamor for electrification, and grew to support industries, mass transit, and soon lighting. In the year following his birth, Einstein’s family relocated to Munich, where his father, Hermann, partnered with his brother to open a company to manufacture and sell electrical equipment using direct current. At first this company prospered, and by 1885 the Einstein’s owned a large house and garden in Munich. When Albert was 2 ½ years old, his sister Marie was born. Marie would be Albert’s closest friend in his childhood.
 
    
 
   Albert did not begin to speak until relatively late, around the age of three. Concerned about the possibility of developmental issues, his parents had him examined by a doctor, an event which Albert would remember and comment on many years later. Einstein later explained that he would form whole sentences in his mind, and would sometimes silently mouth the words before uttering them aloud. The cause of this developmental issue was never determined.
 
    
 
    
 
    
 
   
  
 

The Jewish Boy Attends Catholic School
 
    
 
   Einstein’s parents were non-practicing Ashkenazi Jews. When Albert was five, despite the fact that a Jewish school was available, his parents enrolled him in the Petersschule, a Catholic elementary school. According to Marie, that school was chosen because of its superior academic standards. Albert remained at the school for three years.
 
    
 
   It was during this attendance that Albert first exhibited the aversion to discipline he maintained for the rest of his life.
 
    
 
   The curriculum required Albert, the only Jewish student in the school, to attend classes in Catholic religion, which he enjoyed. This led him to develop, possibly in rebellion to his parent’s indifference to religion, a passion for Judaism. “He was so fervent in his feelings that, on his own, he observed Jewish religious strictures in every detail,” his sister Marie later wrote.
 
    
 
   This passion was short-lived. As he was exposed to science and mathematics, Albert began to question religion. At twelve, he turned his back on Judaism. Many years later, Einstein wrote, “Through the reading of popular scientific books, I soon reached the conviction that much in the stories of the Bible could not be true. The consequence was a positively fanatic orgy of freethinking coupled with the impression that youth is intentionally being deceived by the state through lies; it was a crushing impression.”
 
    
 
    
 
    
 
   
  
 

Einstein’s Dislike for School Begins
 
    
 
   Years later, Einstein said, “Education is what remains after one has forgotten what one has learned in school.” He also retained his disdain for established teaching methods for the rest of his life, explaining that, “It is the supreme art of the teacher to awaken joy in creative expression and knowledge.”
 
    
 
   In his later life, Einstein addressed the myth of his depiction as a poor student by laughing it off, claiming to have always been at the top of his class in all subjects. His rebuttal to the myth was as untrue as the claim that he failed math. When a subject interested him, he excelled, and when it did not, he was indifferent. He always achieved passing grades, but not always top marks.
 
    
 
   Regardless, Einstein was near the top of his class, thanks to his grades in math and science, in a school with demanding academic standards. It is true that he did not enjoy school, but it is untrue that he did poorly there. He felt stifled by the education system of the time, and bored with the curriculum, but his grades, at least in the subjects that interested him, were good.
 
    
 
    
 
    
 
   
  
 

Fairy Tales and Music
 
    
 
   “If you want your children to be intelligent, read them fairytales,” Einstein later said. “If you want them to be more intelligent, read them more fairytales.” Many of Einstein’s difficulties in school he attributed not to lack of intelligence, but to the rigid curriculum that limited his imagination. Einstein later discovered the value of a disciplined regimen, but in his youth he despised it in all its forms, and was thus labeled by many teachers as “slow.” He would remain stubbornly silent in the face of discipline, another factor contributing to the perception that he was slow.
 
    
 
   At about the same time Albert entered elementary school, his mother enrolled him in violin lessons, and Marie in piano lessons. Einstein studied the violin until he was fourteen, despite an evident distaste for the lessons. The discipline required and the requisite memorization caused him to resent his instructors. It was not until his early teens that Albert began to develop what became a lifelong love of the music of Mozart and Beethoven. This love eventually motivated Einstein to demand more of himself when reproducing their music on the violin, and later inspired him to teach himself to play the piano.
 
    
 
   The music allowed his imagination to wander, even as he concentrated on the technique. Much later, he claimed to sometimes think in music.
 
    
 
    
 
    
 
   
  
 

The Rebellious Student Enters High School
 
    
 
   Albert was nine years old in the autumn of 1888 when he enrolled in what would be the equivalent high school today. He entered the Luitpold Gymnasium, an institution at which the standards of discipline were more strictly enforced than in elementary school. Among the required subjects were Greek and Latin. Although Einstein did well in Latin, he hated Greek and was often at odds with its teacher. Years later Albert told his son, Hans, that this teacher described him as “…mentally slow, unsociable, and adrift forever in his foolish dreams.”
 
    
 
   Years later, Albert took responsibility for his difficulties with his teachers, attributing it to his own “…disdain for compulsion, a tendency to do things his own way, and an unwillingness to do the work required by his teachers.” 
 
    
 
    
 
    
 
   
  
 

Einstein’s Home Schooling
 
    
 
   By the time he was ten years old, Albert had assumed much of the responsibility for his education on his own, with help from his uncle Jakob. Jakob presented the young Albert with the text books for future math and science classes before the term began, and Albert completed them before entering the class. This allowed him to ignore the lessons presented during class hours and concentrate on his own thoughts and imagination, yet still achieve top grades in tests, which greatly exasperated his teachers.
 
    
 
   By the age of twelve, he had taught himself Euclidean geometry, and by fifteen he had mastered differential and integral calculus. When he wasn’t studying complex mathematics, he played with model construction sets and took long walks in the woods, allowing his imagination free rein.
 
    
 
    
 
    
 
   
  
 

His Family Departs and Albert Drops out of School
 
    
 
   In 1894, when Albert was fifteen, his father and uncle closed their company in Munich. Although it had previously been successful, the company’s focus on the sale of direct current electrical dynamos made it unable to compete in a market dominated by alternating current. Competition from conglomerates had intensified, and there appeared to be better markets in Italy. The family moved to Italy, and after spending some time in Milan, settled in Pavia. Albert remained behind to complete his studies at the Gymnasium, where he had three more years to complete.
 
    
 
   Six months later, in December 1894, he simply quit going to the Luitpold Gymnasium — in essence dropping out of high school— and never completed the course of studies there. He wisely acquired a letter of recommendation from one of his math teachers before taking this step. Joining his family in Italy, Einstein informed them that he intended to enter the Federal Polytechnic Institute in Zürich, Switzerland. The prestigious Federal Polytechnic Institute did not require a secondary school diploma for admission, but did require students pass an entrance examination. Einstein told his upset father that he intended to study electrical engineering there, in compliance with his father’s wishes, thus gaining his father’s support.
 
    
 
    
 
    
 
   
  
 

Einstein Renounces His German Citizenship
 
    
 
   Around this time, Einstein also decided to renounce his German citizenship and apply for Swiss citizenship. He never clearly stated his reasons for this decision, but the German requirement that he register for the military draft at the age of sixteen may have been a factor. Einstein’s obligations and privileges as a German citizen were removed in late January 1896. Despite his intent to apply for Swiss citizenship, he did not become officially Swiss for another five years, remaining a stateless individual until 1901.
 
    
 
   For the next ten months, Einstein remained in Italy, preparing for the entrance exam, and developing an affinity for hiking in the Italian Alps. This was the first time in his youth that Albert displayed an affection for any strenuous physical activity, and his love of long walks remained with him for the rest of his life.
 
    
 
    
 
    
 
   
  
 

Einstein Fails his College Entrance Examination
 
    
 
   The Polytechnic had a minimum age requirement of eighteen, although there was room for exceptions. To obtain such an exception, he produced letters from his mathematics teacher from the Gymnasium and from his mother, both of which outlined his exceptional gifts. Einstein, after he toyed with the idea of studying philosophy, applied to study electrical engineering. The admissions test included German and French, history, mathematics, geometry, chemistry, biology, botany and physics, among other subjects, as well as the composition of an original essay.
 
    
 
   Einstein failed the admissions test, but he did exceptionally well in mathematics and physics — well enough to have physics professor Heinrich Weber offer to allow Albert to audit his classes, should the young man remain in Zürich. The school’s rectors recommended to Albert that he obtain a diploma from a secondary school in Switzerland before reapplying to the Polytechnic.
 
    
 
    
 
    
 
   
  
 

Back to Secondary School
 
    
 
   Einstein enrolled in the Swiss Cantonal in Aarau, about 20 miles to the west of Zürich. Run by Jost Winteler, the Swiss school approached academics by encouraging students to think for themselves. Einstein boarded with Jost Winteler and his wife Pauline, and came to enjoy his time at the school.
 
    
 
   The Wintelers had a daughter, Marie, who, though two years older than Albert, shared a mutual attraction with him. Both the Wintelers and Albert’s parents approved of their growing relationship.
 
    
 
   Freed from the rigidity of Teutonic discipline, Albert found the environment at the Swiss Cantonal more to his taste, and his grades reflected his less rebellious attitude. The fact that he resided with the school’s headmaster probably helped him remain focused on his studies as well.
 
    
 
   In 1896, Albert took his final exams at the Swiss Cantonal School, and obtained top scores in four subjects, including physics, descriptive geometry, and geometry, and finished near the top of his class in all other subjects.
 
    
 
    
 
    
 
   
  
 

Einstein’s College Career
 
    
 
   Although Albert was still six months shy of his eighteenth birthday, he was nonetheless admitted to the Polytechnic in Zürich, with the intent to attain a teaching diploma in mathematics and physics. He entered the College of Sciences, and Einstein’s class consisted of five students, including one woman, Mileva Maric. The entire student body of the Polytechnic was well over 1,000 pupils, divided into the institution’s various colleges. The size of the class studying for teaching diplomas in mathematics and physics was about average for the time.
 
    
 
   “The value of a college education is not the learning of many facts but the training of the mind to think,” Einstein later said. Einstein’s own performance in college indicated that he came to this conclusion early in his life. He enjoyed the typical life of a college student around the turn of the 20th century, frequenting coffee shops and beer halls with friends and fellow students. His rebellious streak remained apparent, as he frequently cut class if a course or a teacher displeased him. He studied what and when he pleased. He also cribbed class notes from his good friend, Marcel Grossmann. Using Grossmann’s notes to study for the October 1898 exams, Albert received the highest grade in the class. The accommodating Grossmann finished second.
 
    
 
   Albert’s romance with Marie Winteler failed rapidly after he entered college, and he became more interested in Mileva Maric, although he still sent his dirty laundry to Marie to be washed. Mileva, more than three years older than Albert, was considered by him to be his intellectual equal. Mileva remained at the Polytechnic for only one year before transferring to Heidelberg for one semester, after which she returned, and with Einstein’s help made up for the lost time in her studies. At some point during the year 1899, Albert and Mileva decided to be married.
 
    
 
    
 
    
 
   
  
 

The Rebellious Student Re-emerges
 
    
 
   Albert also began to exhibit a cockiness towards his professors bordering on disrespect, frequently addressing them as “Mister” rather than “Professor.” One professor, Heinrich Weber, told Einstein “You are brilliant, but you have a serious problem; nobody can tell you anything.” Regardless, Einstein took top grades in all of Weber’s courses.
 
    
 
   Another professor with whom Einstein experienced conflict was physics professor Jean Pernet, who told Einstein, “Physics is too difficult for you,” and gave Einstein a failing grade in his lab course, the only class Einstein ever failed.
 
    
 
   In the summer preceding his final exams, Einstein sent a letter to Mileva, in which he announced that he was convinced that current theories regarding the electrodynamics of moving bodies did not conform to reality, and that he would one day present it correctly. In his final exams at Polytechnic, Einstein did well and he was awarded his degree, which included a teaching diploma. Einstein intended to become an assistant to one of his professors and work towards his PhD, however his previous rudeness to many of his professors came back to haunt him, as none of them accepted his assistance.
 
    
 
    
 
    
 
   
  
 

Looking for Work and Getting Married
 
    
 
   Although Einstein had a teaching diploma from a prestigious university, he was unable to find a teaching position, and spent nearly two years in fruitless search. His reputation for a rebellious attitude did not help him. His friend Marcel Grossmann again came to his rescue, and asked his father to help Einstein gain employment in the Swiss city of Bern. Through Grossmann, Einstein secured a job with the Swiss patent office, which Einstein later described as “not demanding,” allowing Einstein to dedicate his time to his own scientific interests. It was time that he put to good use. The years in which Einstein was employed by the patent office – unattached to any university – became the most productive of his career.
 
    
 
   In January of 1903, Albert and Mileva were married, and in May 1904, their son, Hans Albert, was born. By that time, it appeared that Albert was destined to a career as a bureaucrat, working in a well-paying government job evaluating patent applications. His desire to return to academia was stymied by the need to support a family and the absence of academic support in the form of attachment to a university. Seldom were academic papers presented for peer review from those outside of academic circles. This was just one of the obstacles presented to Einstein, as he prepared for the publication of several papers presenting his newly-formed theories.
 
   



  
 

[bookmark: _Toc442545533]Chapter 2: 1905 – The Year of Miracles
 
    
 
   The first decade of the 20th century was a time of astounding invention and innovation. The electrification of urban areas moved forward rapidly. Horseless vehicles appeared more frequently on city streets. The telephone became standard equipment in offices. A pair of American brothers demonstrated a practical flying machine. The great empires— Russia, France, Germany, Austria-Hungary, and Great Britain— competed for power, driving innovation forward.
 
    
 
   During this decade of radical change, Albert Einstein worked at the Patent Office in Bern, Switzerland. His job consisted of evaluating patent applications to determine whether they infringed on existing patents, and whether the idea being patented was workable. For the first time in his life he welcomed the regimentation required of him. He divided his days into eight hours of work, eight hours of “play,” and eight hours of rest and, as he said, “there is always Sunday.” In his spare time he worked on his PhD dissertation.
 
    
 
   Prior to accepting the job at the Patent Office in 1902, Einstein had offered tutoring in both mathematics and physics. This led to a formation of a group of friends who continued to meet — usually in Einstein’s apartment, but occasionally in cafés or coffee shops — to discuss philosophy and physics. This group, which Einstein dubbed the Olympia Academy, had a significant impact on Einstein’s work. Einstein served as the informal chairman. Maurice Solovine, a student of philosophy, and Conrad Habicht, a mathematician, were core members of this group, which also included Einstein’s close friends Marcel Grossmann, Michele Besso, and Einstein’s wife Mileva Maric.
 
    
 
    
 
    
 
   
  
 

The Problems within the World of Physics
 
    
 
   By the turn of the 20th century, physics was divided into two main branches: electromagnetism, in which the theory presented by James Clerk Maxwell in 1873 explained the nature of light and magnetism, and mechanics, which rested on the laws presented by Sir Isaac Newton in the mid-17th century. In some ways, Maxwell’s theories and Newton’s laws contradicted each other.
 
    
 
   The existing laws of physics were unable to explain many observations of heat radiation from objects. As an object is heated, its color changes, glowing from red to orange to yellow and on into the ultraviolet spectrum, which the human eye cannot see. In fact, physicists had by then observed that hot objects release less ultraviolet light, creating an anomaly, which they called the ultraviolet catastrophe. Maxwell theorized that the light emitted from a hot object moved in the form of a wave. A wave needs a body through which it can move, such as sound waves’ movement through the air. The vacuum in space would prohibit waves from moving through it; how, then, does light from the sun move through space to Earth? Physicists in the 19th century solved this problem by describing the existence of a substance which they called ether, which filled the universe and provided the body through which waves can move.
 
    
 
   According to Isaac Newton, the laws of physics are the same whether a body is at rest or in motion at a constant speed. Newton’s mechanics state that motion can only be described relatively to an object. This conflicted with Maxwell’s theory of electromagnetism, because in his theory, motion would be measured against the fixed standard of the ether.
 
    
 
   Thus, in 1900, there were two major problems in the world of physics unexplained by either Newtonian mechanics or Maxwell’s electromagnetism. The first was that light had to consist of something more than a wave to explain the ultraviolet catastrophe. The second was that Newtonian mechanics and Maxwell’s electromagnetic theory were incompatible with each other. Einstein and other physicists had been aware of these theories’ incompatibility with one another for many years. Einstein frequently referred to physics as being a poorly built house, ready to collapse.
 
    
 
    
 
    
 
   
  
 

Einstein Rebuilds the House of Physics
 
    
 
   On March 17th, 1905, Einstein wrote a paper titled “On a heuristic point of view concerning the production and transformation of light.” This paper established the foundation for quantum theory when it posited the concept that light contained particles of energy called photons. On April 30th, he completed a second paper titled “A new determination of molecular dimensions,” his PhD dissertation, which helped to establish the existence of molecules, and which was accepted by the University of Zürich that July. A third paper, completed on May 11th, was titled, “On the motion of small particles suspended in a stationary liquid.” This paper explained the motion of molecules in water— called Brownian motion— and further established the reality of molecules.
 
    
 
   One night in May of 1905, Einstein held a conversation with Michele Besso, who also worked at the patent office, during which they discussed Galileo’s 1632 treatise on relativity. Galileo had described an observer on a dock watching a ship moving away at a constant rate of speed. Galileo wondered what the observer on the dock would see if someone were to drop a rock from the top of the ship’s mast. Where would the rock land? Would it strike the deck at the base of the mast, or would it strike further back to correspond with the distance the ship had moved while the rock was falling? According to Galileo, the correct answer was that the rock would land at the base of the mast from the perspective of the person who had dropped it. For the person on the dock, it would appear to have landed some distance from the mast. Thus, either answer is correct, as the viewed landing point would be relative to the position of the observer.
 
    
 
   Einstein’s question to Besso that evening was thus: if the falling object was a beam of light rather than a rock, would the answer be different? Just as Galileo had proven with experimentation that gravity is a constant force of acceleration, Maxwell had proven more than four decades earlier that the speed of light is a universal constant.
 
    
 
   Einstein believed that, from the perspective of the top of the mast, the light would strike the deck at the base of the mast. But the speed of the light is not the only factor to be considered; the distance the light has to travel, measured in time, has also changed from the perspective of the observer on the dock, who is farther away from the base of the mast.
 
    
 
   The following morning, Einstein greeted Besso at the patent office by saying, “Thank you. I have completely solved the problem.”
 
    
 
    
 
    
 
   
  
 

The Theory of Special Relativity
 
    
 
   Einstein had calculated that time is not a constant, but was rather a variable based on the observed and the observer’s movement in relation to one another. This theory of relativity discarded the previously accepted assumption that time was measured by a universal clock. Space and time were no longer separate entities, but one — the Space-Time Continuum.
 
    
 
   On June 30th, Einstein wrote a paper entitled “On the electrodynamics of moving bodies.” He followed this with his final paper of 1905 on September 27th, entitled, “Does an object’s inertia depend on its energy content?” These two papers, subsequent to his conversation with Besso, revealed to the world Einstein’s theory of relativity, with the second paper containing the most famous of Einstein’s equations: E=mc2.
 
    
 
   Einstein was aware that these papers would be considered a significant achievement. In May 1905, in a letter to a friend, he wrote, “I promise you four papers… The first of which I might send you soon, since I will be receiving the free reprints. The paper deals with the radiation and the energy properties of light and is very revolutionary…”
 
    
 
    
 
    
 
   
  
 

The Impact of Einstein’s Papers of 1905
 
    
 
   The first paper laid the foundation for quantum theory, and was the work for which Einstein won the Nobel Prize in physics years later. Physicist Max Planck had earlier explained the ultraviolet catastrophe by bundling light into quanta of energy, which he called lumps. Einstein’s first paper went further, and established Planck’s quanta as a property of all electromagnetic radiation, including x-rays, ultraviolet rays, radio, and infrared light. Planck had thought that light was sometimes lumpy, as in the ultraviolet catastrophe. Einstein established that light is always lumpy, and consisted of bundles known as photons that cannot be split or divided. This work was the basis for quantum theory, which would later explain light as both a wave and a particle. Einstein’s first paper generated tremendous interest within the physics community, but was not persuasive until it took hold amongst physicists in the 1920s.
 
    
 
   In his fourth paper of 1905, and the first in which he discusses relativity, Einstein eliminated the theory of ether permeating the universe. He modified the theory of electromagnetism so that it depended only on relative motion, which eliminated the need for the ether. Since it is not solely a wave, but a combination of waves and particles, light does not need a substance to move through. Einstein established the idea of relative motion to light. Anywhere in the universe, at rest or in motion, the speed of light remains constant. Thus, Einstein resolved the problems inherent in electromagnetic theory and reconciled it to Newton’s mechanics.
 
    
 
   In his final paper of 1905, in only three pages, Einstein established that energy has mass. To Einstein, mass is a form of energy, and energy is a form of mass. This paper, with the equation that is still famous, was proven with the development of the atomic bomb, and the conversion of uranium into energy within a nuclear reactor. It also provided a means to understand the way the sun generates energy.
 
    
 
   The first, fourth, and fifth of Einstein’s 1905 papers were revolutionary, and changed physics and the understanding of mechanics and electromagnetism for all time. They also formed the basis for quantum theory, which would expand beginning around 1920. The other two papers Einstein produced in 1905 were not revolutionary, in that they did not change physics or produce major changes in how the world is viewed, yet they provided important contributions to scientific thought.
 
    
 
    
 
    
 
   
  
 

The Lesser Papers
 
    
 
   Einstein became intrigued as he considered that sugar dissolving in water caused the water to be thicker. Einstein looked at the sugar molecules as swimming in the liquid. He began measuring the difference in the thickness of the liquid (viscosity) by increasing or decreasing the amount of sugar. This allowed him to put these numbers into his theory and determine the size of the sugar molecules. This led to the development of equations which would allow him to determine the mass of any atom. He documented his findings in his dissertation, and when this paper was sent to the University of Zürich, it was accepted quickly, and Einstein was awarded his PhD, becoming Doctor Albert Einstein.
 
    
 
   The second of these papers was on Brownian Motion. Einstein believed that smoke particles would behave in a manner similar to the way the sugar molecules dissolved in liquid. Einstein’s aim in this paper, he later said, “was to find facts that would guarantee as far as possible the existence of atoms of definite finite size.”
 
    
 
   These two “lesser papers,” while not revolutionary, retained practical applications to the dissolution of solids in liquids. When mixing flour, baking powder, sugar, and salt into milk for pancake batter, the principles of these papers are being applied. The same is true when combining the ingredients for tar, concrete, or any other time when solids must be mixed with liquids, changing the basic properties of all to create a new material. They also apply to the motions of products in the atmosphere, such as exhaust from an automobile, the smoke rising from a barbecue grill, or the release of volatile organic compounds into the air as paint dries.
 
    
 
   Although 1905 is now viewed as Einstein’s year of miracles, it did not bring him immediate fame outside of the world of physics, nor complete acceptance within it. It was not until fifteen years later that the ideas published in his first paper, establishing bundles of light called photons, was fully appreciated and expanded upon by others working within quantum theory. Einstein was no longer obscure in the world of physics, and the award of his doctorate further established his credibility, but he still needed to keep his day job.
 
    
 
    
 
    
 
   
  
 

Einstein Builds Upon His Growing Reputation
 
    
 
   Even as prominent European physicists and scientists debated Einstein’s findings, he continued to dutifully fulfill his obligations at the patent office, though his work was less than taxing mentally. Einstein realized that his published theory of relativity, the subject of so much discussion and debate among scientific circles, applied only to the relationship between an object moving at a constant speed and an object at rest. He pondered the relationship between objects moving at variable velocities. In 1907, while working at the patent office, he had a vision. He later said that this vision was “The happiest thought of my life.”
 
    
 
    
 
    
 
   
  
 

A New Definition of Gravity
 
    
 
   Einstein described this vision as seeing someone fall from the roof of his house and realizing that, during the fall, that person would not feel their own weight. Einstein realized that the person falling does not observe the pull of gravity, because for that person there is no gravity. The falling person is not accelerating, the earth is accelerating to meet him. Einstein thus theorized that gravity is equivalent to accelerated motion. Einstein called this the principle of equivalence: “Gravity is equivalent to accelerated motion. It is not possible to distinguish a constant acceleration from the effects of gravity.”
 
    
 
   When dropped from the same height, all objects fall to the ground with the same acceleration, as Galileo proved. To Einstein, this meant the force by which the earth pulls must be different for bodies of different masses. If the mass of the body is tripled, the force by which it is pulled down is likewise tripled. Einstein’s principle of equivalence states that accelerated motion and gravity are equal to each other. Einstein points out that, having previously proven that light has mass in the form of photons, through the principle of equivalence, light will bend towards any gravitational force equivalent to the light’s mass.
 
    
 
    
 
    
 
   
  
 

A Teaching Position at Last
 
    
 
   Despite continuing debate and dissent in the world of science and physics over his findings, by 1908 Einstein was recognized as a force within the scientific community, and was invited to lecture at the University of Bern. The following year, he received an appointment as an associate professor at the University of Zürich. He was finally able to resign his post at the patent office.
 
    
 
   Einstein’s period at the patent office had been productive in terms of developing his scientific reputation and standing, though not for his bureaucratic career. Although he had received raises in his pay, he had been passed over for promotion more than once. It appears that much of his work at the patent office supported his own work, particularly in the area of time synchronization between electrical and mechanical devices. During his time at the patent office, Einstein learned to work productively within a regimented environment, an ability that had escaped him during his academic career. He was not yet the famous Professor Einstein, but his reputation was on the rise.
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   Throughout his life, Albert Einstein retained a roving eye and a flirtatious spirit. These traits would occasionally get him into trouble. Unfortunately for Einstein, his first wife, Mileva Maric, was not possessed of a temperament that would allow her to understand or endure her husband’s flirtatious nature. Einstein’s flirting — which was often of a playful nature — sparked jealousy in his wife, which, coupled with the long hours dedicated to his work, had, by 1909, resulted in a strained marriage.
 
    
 
   In October 1909, the Einsteins’ relocated to Zürich so that Albert could assume the post of junior professor at the University of Zürich, which helped ease the strains on their relationship. Mileva was happy to return to the town where they had met, and before they had been in Zürich for a month she again became pregnant. Despite this promising start to their time in Zürich, problems within the marriage soon arose again.
 
    
 
    
 
    
 
   
  
 

The Search for a Teaching Position
 
    
 
   Einstein’s appointment to a professorship did not come easily. Despite being consulted by the leading physicists of the day, his many applications for a teaching position continued to be rejected. By 1908, he was applying for positions as a teacher of mathematics at the high school level. His desperation was based not on the desire to teach, but by the desire to have access to libraries, laboratories, and students to assist him in his research.
 
    
 
   Part of his difficulty obtaining a position was his own reputation of being difficult to work with and undisciplined. Einstein had left a bad taste in the mouths of many of his former teachers. Another problem, which he recognized, was the rampant anti-Semitism of the day. Einstein was aware of this obstacle. In a letter to Marcel Grossmann, in which he asked about the possibility of interviewing for a teaching position, he asked his old friend, “Wouldn’t I make a bad impression on him (no Swiss-German dialect, my Semitic appearance, etc.)?
 
    
 
   In 1908, he was finally accepted as a guest lecturer at the University of Bern. His lectures were not offered to students for credit, but merely for information. With this foot in the door, he began to present lectures based on his papers; by the summer of 1909, he had only a single attendee, and he canceled the lectures.
 
    
 
   One of his lectures was attended by Alfred Kleiner, Professor of Physics at the University of Zurich, who had recently created a post in theoretical physics as an associate professorship. Kleiner wanted Einstein for the job, but after evaluating the lecture, his opinion of Einstein’s abilities was that he was “…a long way from being a teacher.” Einstein believed that Kleiner’s assessment had been too harsh, and asked for a second opportunity. He and Kleiner agreed that Einstein would deliver a guest lecture at Zurich in February 1909. Einstein’s abilities as a lecturer can be summed up by his own comments of the presentation he delivered on that occasion. “Contrary to my habit,” he said, “I lectured well…”
 
    
 
   Kleiner’s recommendation to the university that Einstein be hired for the new position was tempered by his observation that, “Dr. Einstein will prove his worth also as a teacher, because he is too intelligent and too conscientious not to be open to advice when necessary.” Still, Einstein’s Jewish background presented difficulties from some of the faculty. In their conclusion of Einstein’s worthiness for the position, they stated, “…Herr Dr. Einstein is an Israelite and since precisely to the Israelites among scholars are inscribed (in numerous cases not entirely without cause) all kinds of unpleasant peculiarities of character, such as intrusiveness, impudence, and a shopkeeper’s mentality…” Regardless, the faculty decided not to adopt anti-Semitism as official policy, as it was not “compatible with its dignity.”
 
    
 
   When Einstein accepted the professorship, after extended salary negotiations, his comment to a friend indicated that his opinion of teachers in general remained unchanged since his school days. “…I too am an official member of the guild of whores,” he said.
 
    
 
    
 
    
 
   
  
 

Einstein Adopts His Image
 
    
 
   During his years at the patent office, Einstein showed up to work dressed neatly, if not impeccably, as befitted a public servant. As a professor, the iconic image of Einstein began to take shape, including the too short, baggy trousers, battered sweater, and indifferently coiffed hair. In his lectures, Einstein carried an informal approach as well, worked from minimal notes, and allowed his students to interrupt him with questions or comments. Frequently, he would end his last lecture of the day by inviting his students to join him at a nearby café, where informal discussions of the material presented would continue. Einstein would even invite students to join him at his home to dissect papers he received from other physicists.
 
    
 
   In July, 1910, Einstein’s second son, Eduard, was born. Einstein was an attentive father when his children were young. One of his students later recalled visiting the professor at his home to find Einstein writing with one hand and holding the baby with his left while the elder son, Hans Albert, played at his feet. “It gave me a glimpse into his immense powers of concentration,” he later wrote.
 
    
 
    
 
    
 
   
  
 

The Upwardly Mobile Professor
 
    
 
   When the possibility of a move to a more prestigious position in Prague arose, Einstein’s students petitioned the University to do all that it could to retain him, an indication of his popularity. The University responded by giving Einstein a raise of more than 20%. Still, the University of Prague persisted. Einstein was their first choice, and he was inclined to accept.
 
    
 
   The position required the approval of the Education Ministry in Vienna, capital of the Austro-Hungarian Empire, as well as the final approval of the Emperor. The ministry decided not to appoint Einstein, and instead selected an Austrian physicist named Gustav Jaumann. Einstein believed that he was not selected “because of [his] Semitic origin…”
 
    
 
   When Jaumann learned that Einstein had been the faculty’s first choice for the position, he turned it down, sneering, “I will have nothing to do with a university that chases after modernity and does not appreciate merit.” The Austro-Hungarian Empire required its public servants to be Austrian citizens and members of a religious denomination. Einstein obligingly listed his religion as “Mosaic” and accepted Austrian citizenship, but did not renounce his Swiss. In March, the Einsteins moved to Prague. For the first time in their lives, their home had electric lighting.
 
    
 
    
 
    
 
   
  
 

Einstein Travels Throughout Europe
 
    
 
   Einstein continued to be in demand at conferences and seminars, where his theories regarding electromagnetic radiation were debated, and the reality of quanta was questioned. The old guard in the House of Physics yielded slowly, in particular Planck. After one such conference, Einstein wrote, “Planck stuck stubbornly to some undoubtedly wrong preconceptions.” Still, his reputation within the scientific community continued to grow.
 
    
 
   During his travels around Europe, delivering lectures and attending conferences, Maleva stayed behind in Prague, a city which she detested. She became morose over his long absences, and Einstein later insisted that she was schizophrenic, traceable to “genetic disposition coming from her mother’s family.”
 
    
 
   In the spring of 1912, Einstein travelled to Berlin, where he renewed his relationship with his cousin Elsa, whom he had known well as a child. Three years older than Albert, they were cousins on both sides of Albert’s family. Albert’s flirtatious nature soon presented itself, and upon his return to Prague they began a correspondence, with Elsa’s letters addressed to Albert’s office to maintain secrecy. Albert began to look for ways to move to Berlin, likely to pursue a relationship with Elsa.
 
    
 
    
 
    
 
   
  
 

The Return to Zurich
 
    
 
   By 1912, both Albert and Maleva were tired of life in Prague and the middle class German community. “These are not people with natural sentiments,” Albert wrote to Michele Besso. In the same letter, Einstein described the people as snobbish and servile, and stated that he despised the class structures of the city.
 
    
 
   The Zurich Polytechnic, where Einstein had earned his teaching diploma, had by then become a fully accredited university, and been renamed the Swiss Federal Institute of Technology. The school did not yet have a professorial chair in theoretical physics. A medical researcher in Zurich, Heinrich Zangger, long a friend of Einstein’s, began to lobby for both the position and Einstein’s suitability to fill it. Still, the Institute dallied. Einstein told Zangger to drop it, and pursued the issue through other means. He acquired letters of recommendation from friends and colleagues, including Marie Curie, who was impressed with “the profundity of his knowledge,” and Henri Poincare.
 
    
 
   In July 1912, the Einsteins returned to Zurich. Both he and Maleva were happy to be back in Switzerland, and in response to newspaper speculation that anti-Semitism was the root of Einstein’s desire to leave Prague, he wrote, “I did not feel and did not notice any religious prejudice.” 
 
    
 
   Maleva soon fell into depression again, however, and her general health declined. Letters from Elsa began to arrive in Zurich, the first requesting that he send her a book which would describe his theory of relativity. “There is no book on relativity that is comprehensible to the layman,” he wrote, before again exposing his flirtatiousness and inviting her coyly to visit Zurich for a long walk, “…without my wife, who is unfortunately very jealous.” Also in this letter, he revealed that he had been working on “generalizing” his theory of relativity.
 
    
 
    
 
    
 
   
  
 

The Germans Recruit Einstein
 
    
 
   After just a few months in Zurich, Einstein was visited by Max Planck and Walther Nernst with an offer for a lucrative position in Berlin, then regarded as the scientific capital of Europe. The position was for professor at the University of Berlin, the director of a newly established institute of physics. If he accepted, he could become a member of the prestigious Prussian Academy of Sciences. He would have no teaching responsibilities and little administrative requirements. The offer also included a great deal of money. He would have to reapply for the German citizenship he had once renounced, but would be allowed to retain his Swiss.
 
    
 
   Einstein realized that the numerous papers he had produced over the preceding years, as well as his lectures on the subject, meant that the Germans hoped he would be able to complete his theory of general relativity, and that the prestige from success would be shared with German institutions. “The Germans are gambling on me as they would on a prize-winning hen, but I don’t know if I can still lay eggs,” he told one friend. To another he said, “I could not resist the temptation to accept a position in which I am relieved of all responsibilities so that I can give myself over completely to rumination.”
 
    
 
   Regardless of the high expectations and his doubt that he could meet them, he accepted the position, and moved to Berlin, though his motives may not have been solely professional. Years later, he told Zangger, “She was the main reason for my going to Berlin, you know,” referring to Elsa.
 
    
 
    
 
    
 
   
  
 

Einstein’s Marriage Collapses
 
    
 
   Maleva didn’t like the idea of moving to Berlin, even without the knowledge of Einstein’s growing relationship with Elsa. By the spring of 1914, the Einsteins were settled in the German capital, and domestic tensions had increased. In July, Maleva moved out of the house, taking the two boys with her.
 
    
 
   In the middle of that month, Einstein proposed a solution to their troubles in the form of a formal contract, in which her domestic duties were spelled out in detail, and that Maleva would renounce all personal relations with Einstein, “insofar as they are not completely necessary for social reasons. The contract also included the requirement, “You will stop talking to me if I request it.” Maleva agreed to his terms.
 
    
 
   When Einstein received word through an intermediary of her acceptance, he doubled down with another letter. In it, he explained that their new relationship would have the “personal aspects… reduced to a tiny remnant.” He was adamant that there would be no reconciliation, and had no interest in making an attempt. Maleva would be his housekeeper and the mother of his children, nothing more. This time, Maleva refused his offer, and they drew up a formal separation agreement. Einstein withdrew to the home of his cousin Elsa. By the end of July, Maleva was on her way to Zurich, with the two boys, escorted by Michele Besso.
 
    
 
   As the summer of 1914 drew to a close, Einstein became entangled in the meshes of a nasty, long distance divorce. He accused Maleva of alienating the children from him, and deliberately keeping him from seeing them. They also had constant arguments over money. During this spiteful protracted legal conflict, he was under pressure from Elsa, who wanted a nice home, nice furniture, comfortable surroundings, and a husband.
 
    
 
    
 
    
 
   
  
 

Assessing Einstein’s Teaching Career
 
    
 
   By the beginning of World War One, Einstein’s career as a teaching professor had drawn to a close. He had never attained a reputation as a strong lecturer. Like his appearance, his lectures were, more often than not, slipshod and presented with little preparation. They became “thought experiments” in which ideas were exchanged and developed with his students. Nonetheless, his students were both responsive and loyal. His friend Heinrich Zangger said that Einstein was “not a good teacher for mentally lazy gentlemen who merely want to fill a notebook and then learn it by heart for an exam…”
 
    
 
   During one lecture, Einstein found himself temporarily bewildered at how to complete a calculation. He asked his students if any of them could see the answer, and received no reply. Einstein directed the students to leave a blank space in their notes and soldiered on. Several minutes later, while presenting a different point entirely, he exclaimed, “I’ve got it,” and resolved the calculation. The student who related this story later wrote, “During the complicated development of his theme he had still found time to reflect upon the nature of that particular mathematical transformation.”
 
    
 
   Einstein’s approach to teaching was the opposite to the type he had been exposed as a student. Rather than reciting facts for memorization, he challenged his students to join him in creative thought, stimulating their minds, as well as his.
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   Beginning in 1911, Einstein returned to his work on general relativity, and published several papers and presented lectures that addressed his progress on his theory. It remained controversial among physicists. The persistent Einstein, his stubborn streak on clear display, was ready to prove his theory by 1913, and a total solar eclipse in late August the following year appeared to offer the opportunity for him to do so. Arrangements were made for an astronomer— Erwin Freundlich, who had read Einstein’s theory that light is bent by gravity and was equally eager to prove it— to travel to Crimea to photograph the eclipse. Einstein presented the young Freundlich to his audience during a lecture on general relativity as “the man who will be testing the theory next year.”
 
    
 
   Raising the money for the trip was problematic at first. Einstein was so confident that his theory was correct that he promised to fund the trip entirely out of his own pocket, though this proved unnecessary when sufficient private donations appeared, including support from German industrial giant Krupp. Freundlich and his team were soon in place, prepared to take the photographs which would demonstrate starlight deflected by the sun’s gravity.
 
    
 
   Three weeks before the eclipse, however, Germany and Russia declared war on each other, and the team was arrested by Russian troops. The day of the eclipse was overcast, and photographs would have been impossible in any case.
 
    
 
   Ironically, in subsequent months, Einstein uncovered an error in his calculations which, had the photographs materialized, would have disproven his theory. The theory of general relativity still needed attention, but in the summer of 1914, the world changed forever.
 
    
 
    
 
    
 
   
  
 

The First World War Erupts
 
    
 
   The war which descended upon Europe in 1914 was unlike any other in history. Greater than 60 million European soldiers were mobilized during a conflict, and more than 9 million would be dead by its resolution. It was a war in which the wonders of the previous decades became weapons of unbelievable destruction. The automobile became a means of moving troops. The airplane, less than a decade after its invention and popularization, gave generals the new military option of bombing enemy cities far behind the front lines. Civilians, usually considered noncombatants during wars in the previous century, were in the line of fire. Both Germany and Great Britain attempted to starve each other’s civilian populations, the British through a naval blockade, the Germans by the use of the submarine.
 
    
 
   Early German successes in the war soon slowed down, turning the conflict into a war of attrition, and trenches cut across the landscape of Europe. Toxic gas made its first appearance on the battlefield, as did a fearsome new weapon known as a tank.
 
    
 
   Although the causes of the war were many, two at the forefront were militarism and nationalism, traits Einstein despised. As German national pride and militaristic hubris drew in many of his colleagues and friends, Einstein was appalled. “Europe in its madness has now embarked on something incredibly preposterous,” he wrote. His pacifist views and arguments against the war isolated him from friends, many of whom became active supporters of the German military machine.
 
    
 
    
 
    
 
   
  
 

Einstein Resolves the Theory of General Relativity
 
    
 
   By mid-1915, Einstein’s progress in general relativity was sufficient for him to present it in full to fellow physicists. By the end of November, he had finalized the theory. In a series of four papers presented that month to the Prussian Academy, he established an entirely new way of looking at existence. Physicist Max Born called it, “the greatest feat of human thinking about nature, the most amazing combination of philosophical penetration, physical intuition and mathematical skill.” Yet it continued to garner skepticism from other physicists, and remained a theory under debate.
 
    
 
    
 
    
 
   
  
 

Einstein’s Marriage ends in Divorce
 
    
 
   Einstein dealt with the debate and skepticism stubbornly, protected his findings and explained them with infinite patience. His two sons saw only this stubborn side of him. Convinced that their mother had poisoned their minds against him, he became aloof, and widened the emotional distance between himself and his sons. The difficulty to cross borders during the war and Einstein’s fatigue from the work on relativity prevented him from seeing his children often, and several promised visits were canceled. Meanwhile, Elsa pushed Einstein to finalize a divorce from Maleva. In early 1916, Einstein wrote to Maleva and formally asked for a divorce. “For you it involves a mere formality,” he wrote. “For me, however, it is an imperative duty.” He believed that he could convince her with more money, and he cunningly offered to increase his support, cloaking it in his expressed desire “to do more than I had obligated myself to before.” Maleva soon suffered an emotional collapse, which Einstein dismissed to intermediaries. “She is not afraid to use all means when she wants to achieve something. You have no idea of the natural craftiness of such a woman.”
 
    
 
   In 1917, it was Einstein’s turn to fall ill with a stomach condition that was worsened by the shortages of food as a result of the war. The now 38 year old Einstein lost more than forty pounds as a result of the illness. As he recovered, he increased his financial offer to Maleva. Although he had not yet been awarded the Nobel Prize, his confidence that he would one day convinced him to offer her the financial portion of the award, a highly lucrative sum, as an incentive. By late 1918, as the German Empire fell apart in riots and naval mutinies, she agreed, and his marriage to Maleva came to an end. The war ended in November 1918, the marriage the following month. The divorce documents forbade Einstein from marrying again for a period of two years. But he ignored that authority as he typically did, and married Elsa a few months later.
 
    
 
    
 
    
 
   
  
 

Relativity is Proven with Photographic Evidence
 
    
 
   In the spring of 1919, an English expedition led by Arthur Eddington journeyed to Principe, an equatorial island off the west coast of Africa. A second expedition journeyed to Brazil. Both were funded by the British Admiralty, and both were tasked with obtaining photographs of the solar eclipse in late May.
 
    
 
   Their intent was to determine whether or not the gravity of the sun would bend the light from stars passing by it. Neither expedition was directly connected with Einstein. Their findings, released in November of 1919, created a sensation. Einstein’s theory of relativity was proven correct, as was his earlier findings that light contained mass. To a world weary of war, it was a revelation. Overnight, Albert Einstein became much more than a noted physicist; he achieved world-wide fame.
 
    
 
   Einstein regarded the reaction in the world’s press with bemusement. He wrote to Heinrich Zangger, “The newspaper drivel about me is pathetic.” Others were quick to jump on the bandwagon, with more than six hundred publications regarding relativity written within six years of the eclipse which established it as fact.
 
    
 
    
 
    
 
   
  
 

Einstein Encounters World Wide Acclaim
 
    
 
   As his findings transformed the way reality was viewed by the public, the manner by which the public viewed Einstein transformed him. No longer required to defend unproven theories, he became more relaxed. He learned to give a quick response to questions, often with humor. He appeared confident in himself, and comfortable with the sudden acclaim. At forty years old, he carried himself with a charming humility, and completely disarmed those who approached him. The combative stubbornness was gone.
 
    
 
   Although Einstein occasionally complained to friends and colleagues about the attention and adulation showered upon him, he did little to avoid it, and much to seek it out. A writer who came to know him well said, “He had the element of the exhibitionist and the ham.” In keeping with this description, he happily granted interviews and ensured that many of his aphorisms and anecdotes were included in them. He agreed to cooperate with a biographer, to the dismay of his many Jewish friends, who worried that the book would stir up latent anti-Semitism in Germany. When the book came out, it allowed many of his detractors to claim that he was using his science to turn a profit, and that he had become a shameless self-promoter.
 
    
 
   Einstein considered himself to be a loner, and avoided strong emotional attachments and burdens. “I am truly a ‘lone traveler’ and have never belonged to my country, my home, my friends, or even my immediate family…I have never lost a sense of distance and a need for solitude.” Einstein himself remarked, “Man is, at one and the same time, a solitary being and a social being.”
 
    
 
    
 
    
 
   
  
 

Einstein Becomes a Zionist Supporter
 
    
 
   As Einstein’s fame grew, so did the anti-Semitism in Germany in the aftermath of the war. Einstein, exhibiting again the stubborn rebelliousness of his nature, began to embrace his Jewish heritage. He did not join any active Zionist groups, but he vocalized his support of Jewish settlements in Palestine. “I am, as a human being, an opponent of nationalism,” he announced. “But as a Jew, I am from today a supporter of the Zionist effort.” He supported the establishment of a Jewish university in Palestine. This placed him in direct opposition with German Jews, many of whom favored assimilation, including many of his friends and colleagues.
 
    
 
   Einstein’s widespread fame and support of Zionism brought him to the United States in 1921. Einstein looked at the trip to the United States as a grand lecture tour that would allow him to earn money in a stable currency, rather than the German currency, which had begun the early stages of hyperinflation. When American universities balked at the fees he demanded for lectures, the trip became one supported by Zionist activities, and the World Zionist Organization, urged by its President, Chaim Weizmann, funded it.
 
    
 
    
 
    
 
   
  
 

Einstein’s First Visit to the United States
 
    
 
   Upon arrival in New York, a press officer with the Zionist organization asked Einstein to attend the press conference. Einstein recoiled at the idea of a press conference, saying, “It’s like undressing in public.” Yet, at the conference, which all who attended agreed he thoroughly enjoyed, Einstein performed for the questioners and photographers, chuckled over questions and delivered the quips and asides with which he had already charmed the Europeans. He described those in Germany who opposed his theories as “animated by political motives…due to anti-Semitism.” When asked if he could describe relativity in one sentence, he replied that he had been working his whole life to describe it in a book. When the session ended he quipped, “I hope I have passed my examination.”
 
    
 
   In Washington, Einstein met with President Warren G. Harding, who freely admitted that he had no comprehension of the famous theory. Einstein was honored at the National Academy of Sciences with a reception, and endured hours of speeches from fellow honorees, before commenting to a fellow attendee that he had developed a new theory of eternity. Einstein continued his trip to Chicago, Princeton, and Harvard, and delivered lectures (Harvard did not invite him to lecture) and attended receptions for the purpose of raising money for Jewish settlements in Palestine.
 
    
 
    
 
    
 
   
  
 

More Travel and the Nobel Prize
 
    
 
   Although the trip contributed to Einstein’s fame and his finances, it did not raise much money for the Zionist cause. It also allowed Einstein to affirm in a foreign land his own self-view of himself as a world citizen, rather than a German or a Swiss. Later trips to Asia and Palestine helped him to reinforce this image. On all of these trips, his global fame drew large crowds to his speeches and lectures, and helped him to restore his finances from the ravages of German hyperinflation.
 
    
 
   In November of 1922, Einstein was awarded the Nobel Prize for his work on the photoelectric effect, which he had worked on beginning in 1905, during his tenure at the Patent Office. His work had given birth to new theories in physics, which addressed quanta, which he had identified as a component of electromagnetic radiation.
 
    
 
   Einstein found much to be uncomfortable with shortly thereafter, as younger thinkers began to build upon his own findings. He had become one of the old guard, and spent more time defending established thinking and classical ideas, rather than innovating and challenging conventional wisdom.
 
    
 
    
 
    
 
   
  
 

Backlash and Criticism of Einstein’s Views
 
    
 
   The range of his fame and his humble, almost self-deprecating use of it to promote his ideas and beliefs carried an inevitable backlash by those repelled at the idea of his self-promotion. It also sparked severe criticism for his use of his fame in support of Zionism. In Germany, anti-Semitism had risen to fearful levels. Many Jews in Germany had for decades practiced assimilation, in which they tried to meld within German society, becoming more German than Jewish. Einstein’s support for Zionism — the quest for an independent Jewish state — placed the assimilationists in an uncomfortable position, one in which they fell under suspicion that all Jews were of divided loyalties. As Einstein used his celebrity to both support Zionism and declaim assimilation as impossible, their discomfort rose.
 
    
 
   In his defense of his Zionist views, Einstein explained why assimilation is impossible: “…the Jews are a group of people unto themselves. Their Jewishness is visible in their physical appearance, and one notices their Jewish heritage in their intellectual work.” He added, noting the unease and hyperinflation rampant in Germany, “People need a scapegoat and make the Jews responsible. They are the target of instinctive resentment because they are of a different tribe.”
 
    
 
    
 
    
 
   
  
 

How a Theoretical Physicist Rose to Celebrity
 
    
 
   Einstein owed much of his celebrity to his timing. At the end of World War I and in the aftermath of the Spanish Flu pandemic which followed, the world was desperate for something to relieve it from the horror and senseless destruction. The appearance, almost as if on cue, of a man of intellect and peace, someone humble, self-effacing and avuncular in appearance and demeanor, was a breath of fresh air. That he had reinvented existence in terms of physical laws gave him a near Messianic status.
 
    
 
   Einstein enjoyed his celebrity. He relished the adulation of crowds and the press. He retained his simple tastes and lifestyle, and enjoyed the freedom of movement that accompanied his growing wealth.
 
    
 
   His occasional complaints about the trappings of fame were half-hearted, and he did little to avoid it, or to limit the public’s access to him. Einstein regarded fame as a reward for his work. His celebrity was a tool through which he could reach a larger audience. To sharpen that tool, he promoted himself, despite the disapproval of his friends and colleagues in the scientific community. His reputation continued to grow as he argued against the growing research into quantum mechanics and as the application of his famous equation from his early research into relativity — E=mc2 — took on a more onerous meaning.
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   Einstein had turned physics on its head when he bridged the fields of electromagnetism and Newtonian mechanics. After World War One, he turned his attentions and efforts to merge the fields of electromagnetism and gravitation into a single, unified theory.
 
    
 
   Einstein was not the only physicist working towards this goal. Einstein took the work of others and revised it, and often presented his own findings, only to retract them later as unworkable. The search for a unified theory eventually consumed his entire scientific career, and he worked on it literally until the day he died.
 
    
 
    
 
    
 
   
  
 

Einstein’s Discomfort with Quantum Theory
 
    
 
   At the core of Einstein’s belief was the principal of causal determinism— action and reaction— which had been defined by Newton. Einstein had disproven much of Newton’s theories when he reinterpreted what Newton had observed, and when he redefined time. In doing this, he had helped to give birth to a new field of study: quantum mechanics. Quantum mechanics is the study of the behavior of particles, and relies largely on probabilities rather than absolutes.
 
    
 
   Einstein was uncomfortable with quantum mechanics, both scientifically and philosophically. In quantum mechanics, causal determinism disappears. Scientifically, Einstein was unable to accept this theory. His problem with the theory was that quantum revolution defined reality with uncertainty, which ran against his ingrained sense that nature must operate with absolute certainty. Einstein believed, and many times said, that the goal of physics was to understand the laws that establish cause and effect. This scientific position was in full accord with his philosophical beliefs— that a divine hand had created the universe in accordance with unbending physical laws. Einstein could not reconcile that portions of creation operated by laws, and other portions by whim. “God does not play dice,” he once said in response to the theory.
 
    
 
    
 
    
 
   
  
 

Einstein’s Work in Quantum Mechanics
 
    
 
   Yet Einstein the scientist could not deny the scientific evidence for quantum mechanics, and decided that the theory may have some merit, but remained incomplete. It explained some, but not all, of how the universe operates. Einstein’s work in quantum mechanics consisted mainly of pointing out the gaps in the theory, gaps that were largely pursued by younger physicists.
 
    
 
   In his youth, Einstein had argued his theories with the old guard of physicists until they were proven. At this stage of his life, he had become one of the old guard, and believed that a theory which was not wholly compatible with his own discoveries could not be correct. Einstein believed that a single theory that brought together all of the conflicting theories of relativity and quanta, a theory that leaves nothing to chance and operates methodically, contained the answer.
 
    
 
   Einstein first attempted to unite the areas of gravitation, as described in the theory of relativity, with electromagnetism. “We seek a mathematically unified field theory in which the gravitational field and the electromagnetic field are interpreted only as different components or manifestations of the same uniform field,” he said as he received his Nobel Prize. Behind this goal was the possibility to make quantum mechanics and relativity mutual.
 
    
 
    
 
    
 
   
  
 

First Work on a Unified Theory
 
    
 
   Einstein’s quest, as had so many of his others, began on the back of work already completed. A paper by physicist Hermann Weyl, written in 1918 on the extension of general relativity’s geometry into the field of electromagnetics, at first impressed him. But after a few days of study, Einstein wrote to Weyl with a wonderfully phrased rejection of his work. “Except for agreeing with reality,” wrote Einstein, “it is certainly a grand intellectual achievement.”
 
    
 
   Another proposal, from a mathematician who proposed a fifth dimension to the four demonstrated by Einstein in spacetime, was likewise received critically. Einstein agreed that the proposed five dimensional world was possible, but that it had no basis in reality.
 
    
 
   Another paper on the subject of a unified theory was presented by Arthur Eddington, the physicist and astronomer who had been critical to proving Einstein’s argument that gravity bends light. After he studied Eddington’s work, Einstein decided to expand upon his findings. “I believe I have finally understood the connection between electricity and gravitation,” he wrote to a colleague. By 1923, Einstein had published a paper on the topic, written as he traveled through Asia. In a follow-up paper later that year, he described his approach as not yet complete, and intended in part to correct the uncertainty of quantum theory.
 
    
 
    
 
    
 
   
  
 

Einstein’s New Approach to a Unified Theory
 
    
 
   By 1925 Einstein had abandoned the papers he presented in 1923, admitted that they were flawed, and announced a new approach to the problem. “After searching ceaselessly in the past two years, I think I have now found the true solution,” he announced. His solution, which relied on generalization, was built upon the theory of electromagnetism. He relied on the use of a mathematical model, rather than solely upon physics. This was a technique which he had used successfully when he encountered difficulties in general relativity in 1915. This time, the approach was unsuccessful, and a perplexed but stubbornly persistent Einstein refused to give up on his idea of a unified theory.
 
    
 
   Einstein’s next approach allowed him to form equations that ignored factors representing quanta. Einstein’s enthusiasm for this approach, as well as his knowledge of the resistance of fellow physicists, was evident in the letter he wrote describing his methods. “This looks old-fashioned, and my dear colleagues, and also you, will stick their tongues out because Planck’s constant is not in the equations,” he wrote. Planck’s constant described the behavior of quanta. Planck’s constant and quantum mechanics had been largely accepted by this time in the world of physics, and Einstein’s prediction of the reaction from fellow physicists was correct.
 
    
 
    
 
    
 
   
  
 

Einstein’s Celebrity and the Reaction of Physicists
 
    
 
   In the world outside physics, in which Einstein’s celebrity was reaching its peak, the announcement of his work on a unified theory created a sensation. Einstein again used the press for self-promotion, and granted an interview prior to the publication of his paper in which he claimed to have found a unified theory. “Now, but only now,” he said “we know that the force that moves electrons in their ellipses about the nuclei of atoms is the same force that moves our Earth in its annual course around the sun.”
 
    
 
   When the paper was released it was widely reprinted and reported on in newspapers and magazines. It was discussed in sermons in New York, an event reported by the New York Times. In the mind of the general public in the United States, England, and Germany, Einstein’s genius was untarnished. But in the minds of physicists around the world there remained many questions. Einstein defended his paper for more than a year. One physicist, Wolfgang Pauli, told Einstein that he had abandoned his own theory of relativity and that his new unified theory bore no relation to reality.
 
    
 
   Within a year, Einstein gave up on the mathematical basis of his unified theory and abandoned it. In 1931, he presented two more unified theories, but was eventually forced to abandon them as well when it was demonstrated that they were unproven. “Most of my intellectual offspring end up very young in the graveyard of disappointed hopes,” Einstein wrote in 1938. Still, he refused to abandon his quest.
 
    
 
    
 
    
 
   
  
 

Einstein Continues to Reject New Discoveries in Physics
 
    
 
   During this time, he attended formal conferences with fellow physicists, most of whom by then had accepted quantum mechanics. He used these conferences to continue to point out his objections to quantum theory. This point of view was clearly at odds with physicists such as Niels Bohr. Einstein reserved the majority of his objections to informal discussions over dinner, when he could express his views more freely without being disrespectful. “One can’t make it theory out of a lot of maybes,” Einstein said at one of these discussions. “Deep down it is wrong, even if it is empirically and logically right.”
 
    
 
   Einstein had by then become firmly ensconced in the old guard of physics, and the attempts of younger thinkers to convince him collided with his stubborn nature. “I admire to the highest degree the achievements of the younger generation of physicists that goes by the name of quantum mechanics,” he said, “and I believe in the deep level of truth of that theory.” Einstein believed that quantum mechanics was a part of the truth, but only a part of what would ultimately be a unified theory supported by causal determinism rather than random action.
 
    
 
   As Einstein continued his fruitless quest for a unified theory, he struggled to find a basis upon which to build it. He needed an observable quality to serve as a starting point. “I believe that, in order to make any real progress, one would again have to find a general principle wrested from nature,” he wrote early in his quest to Hermann Weyl.
 
    
 
    
 
    
 
   
  
 

Einstein’s Stubbornness Contributes to Failure
 
    
 
   Ironically, Einstein’s rejection of quantum mechanics may have been a factor which contributed to his failure to develop a unified theory. Einstein’s refusal to accept quantum mechanics and the probabilities they present caused him to turn his back on more recent developments in physics. It also served to alienate him from the rest of the physics community. Yet the harder Einstein worked on his unified theory, and with each successive failure, he found himself more isolated than before. Einstein was aware of this increasing ostracism, but was unwilling to change. Late in his life he would comment, “I must seem like an ostrich who forever buries its head in the relativistic sand in order not to face the evil quanta.”
 
    
 
   Einstein’s greatest discoveries had been based on physics, and the intuition that he had honed to a razors edge. As he continued to search for a workable unified theory, Einstein relied more on mathematics than physics, a field where intuition is next to useless.
 
    
 
    
 
    
 
   
  
 

Einstein’s Lonely Quest 
 
    
 
   Quantum mechanics had been accepted by the time Einstein started his work on the unified theory, and the field of quantum mechanics offered an opportunity to examine and explore its absorbing consequences. Many physicists did not see the need for a unified theory. Much of what drove Einstein was what he perceived to be the elegance of the combination of electromagnetism and gravity. To many of his fellow physicists, by the mid-1930s, Einstein no longer contributed anything of significant value to the world of physics and was merely wasting his time.
 
    
 
   Einstein was surely aware of the opinions of his colleagues and fellow physicists toward his work. In a letter he wrote in 1953, Einstein related, “Every individual has to retain his way of thinking if he does not want to get lost in the maze of possibilities. However, nobody is sure of having taken the right road, me the least.”
 
    
 
   By early 1955, Einstein began to accept the idea that the end was drawing near. The stomach ailments which had first appeared during the stressful divorce with Maleva had recurred sporadically throughout his life. An aneurysm had formed in his abdominal aorta. Yet he continued to appear at his office at Princeton, usually arriving by foot, to work on the unified theory.
 
    
 
   When the aneurysm began to break, causing him acute pain, his doctors recommended a surgeon who may be able to repair the damage. “It is tasteless to prolong life artificially,” he said, declining. When he died, early in the morning of April 18th, 1955, his notebook with his most recent calculations was at his bedside. The afternoon before his death, he had lamented to his secretary over his “poor” mathematical skills, which he believed was at the heart of his failure to achieve a breakthrough in the unified theory.
 
    
 
    
 
    
 
   
  
 

Looking at Einstein’s Failure
 
    
 
   One way of looking at Einstein’s search for the unified theory is to compare it to his search for the general theory of relativity. Einstein was completely focused on the search for general relativity for eleven years, which consumed much of his youth, and then he endured the rejection of the old guard of physicists until the theory was proven irrevocably in 1919. It was Einstein’s stubborn spirit and independent activity that allowed him to produce the general theory of relativity. His search for the unified theory could well be looked at as a reflection of his earlier triumphs.
 
    
 
   This second way of looking at Einstein’s search for the unified theory is reflected in the fact that thousands of physicists have continued it since his death, over sixty years ago. Several promising approaches have developed. Ideas and techniques which may or may not have been discovered by Einstein have been utilized to solve this problem. The unified theory has been referred to as the “Holy Grail” of physics, and some physicists have dedicated their entire careers in its pursuit.
 
    
 
   Einstein may have failed to achieve the unified theory in his more than thirty year quest, but he believed in it literally until the day he died. Whether it will ever be proven is unknown, but Einstein did more than fail. He opened the door to a new field of physics, one that has brought steadily increased attention from physicists and mathematicians since his death. If it is discovered, it will be because Einstein first proposed the idea a century ago, and dedicated the remainder of his life to proving it. It may have brought him criticism during his lifetime, but the idea of the unified theory survives.
 
   



  
 

[bookmark: _Toc442545537]Chapter 6: The Scientific Search for God
 
    
 
   Albert Einstein shared many attributes with Benjamin Franklin; both men became international celebrities for their work in science— Einstein in physics, and Franklin in electricity; both cultivated a love of music— Einstein on the violin, and Franklin on the armonica, an instrument of his own design consisting of containers of water; they shared a taste for the company of attractive women; and both men became as well-known for their philosophical work as for their work in the sciences.
 
    
 
   By the time Einstein was in his late forties, he was often approached to relate his religious and philosophical views as often for his scientific achievements. Einstein was a man who kept even his closest friends somewhat distant, yet he willingly discussed his personal beliefs and how he came by them. He published articles in newspapers, granted interviews, wrote in his books, and presented in his speeches his thoughts regarding his beliefs in God, the Bible, established religions, atheism, and philosophy. During his lifetime, the intensely private Einstein exposed these personal thoughts to public debate.
 
    
 
   He has since been quoted and misquoted to both support religion and to condemn it, and was called both an atheist and a creationist. His thoughts on religion have been hijacked by religious groups to support their individual dogmas, often inaccurately. Although his stated views on God and religion are clear— and far easier to comprehend than general relativity — they have, over time, become blurred by misappropriation.
 
    
 
    
 
    
 
   
  
 

Einstein Rejects Organized Religion
 
    
 
   As a child raised in a Jewish home, though a non-practicing one, Einstein was exposed to Jewish beliefs and traditions. His earliest days of formal schooling were in a Catholic institution, and there he was exposed to the New Testament and the Catholic catechism. In his autobiographical notes, Einstein wrote, “I came — though the child of entirely irreligious parents — to a deep religiousness, which however, reached an abrupt end at the age of 12.” As Einstein became more exposed to science, he could not reconcile scientific laws to biblical stories. “Mistrust of every kind of authority grew out of this experience, a skeptical attitude toward the convictions that were alive in any specific social environment — an attitude that has never again left me…”
 
    
 
   During his teenage years, Einstein developed a propensity for hiking in the Alps around Munich and Northern Italy. His enjoyment of these hikes came from both the contemplation of nature and solitude, which allowed his mind free rein. It has been speculated that these walks were when he began attempts to reconcile science with God. Having rejected religion, both Jewish and Catholic, by his early teens Einstein made little comment on the subject for more than thirty years.
 
    
 
    
 
    
 
   
  
 

Einstein’ Jewish Identity Resurfaces
 
    
 
   Sometime in his forties, Einstein began to consider the subject of religion more deeply. His support of Zionist agendas was tightly bound to his Judaism.
 
    
 
   His work in theoretical physics revealed a universe that worked in accordance with established laws. It also established the basis for his religious beliefs. “… God himself could not have arranged these connections any other way than that which does exist, any more than it would’ve been in his power to make four a prime number,” he wrote.
 
    
 
   Einstein denied consistently throughout his life that he was an atheist. He repeatedly claimed to be a Jew— although not in the aspects of religion. In an interview for a book entitled Glimpses of the Great, written by George Viereck, Einstein compared belief in God to a child in a library filled with books. “The child knows someone must have written those books. It does not know how. It does not understand the languages in which they are written. The child dimly suspects a mysterious order in the arrangement of the books but doesn’t know what it is. That, it seems to me, is the attitude of even the most intelligent human being toward God.” When asked by Viereck if he believed in immortality, Einstein replied, “No. And one life is enough for me.”
 
    
 
   Einstein himself later wrote, in an essay entitled What I Believe, “The most beautiful emotion we can experience is the mysterious. It is the fundamental emotion that stands at the cradle of all true art and science.” Einstein’s essay describing his beliefs led to as much interest in his thoughts about religion as had his earlier theory of relativity.
 
    
 
    
 
    
 
   
  
 

Einstein Defines God Through His Work
 
    
 
   As Einstein made clear in numerous essays and letters, he did not believe in a personal God. “I cannot conceive of a personal God who would directly influence the actions of individuals or would sit in judgment on creatures of his own creation. My religiosity consists of a humble admiration of the infinitely superior spirit that reveals itself in the little that we can comprehend about the knowable world.”
 
    
 
   Despite this, Einstein denied repeatedly that he was an atheist, which did not stop leading church officials from labeling him as such. Einstein’s denial of a personal God made him a popular target for attacks from religious leaders on both his religious beliefs and his theory of relativity. A Catholic Church leader, Cardinal William O’Connell wrote, “…the outcome of this doubt and befogged speculation about time and space is a cloak beneath which hides the ghastly apparition of atheism.” Einstein responded, “I believe in Spinoza’s God, who reveals himself in the lawful harmony of all that exists, but not in a God who concerns himself with the fate and the doings of mankind.”
 
    
 
   Einstein believed in a universe of orderly laws, created by a Supreme Being, and that these laws allow the universe to operate as designed. As he studied these laws, and was both awestruck by their order and intrigued by the mysteries his research revealed, Einstein sensed true religion.
 
    
 
   This was his belief in God, and he resented being labeled as an atheist simply because he did not believe in a personal God, one who altered His own laws based on whim. “What separates me from most so-called atheists is a feeling of utter humility toward the unattainable secrets of the harmony of the cosmos… The cosmic religious feeling is the strongest and noblest motive for scientific research.”
 
    
 
    
 
    
 
   
  
 

The Absence of Free Will
 
    
 
   To Einstein, it was the belief in a personal God as described by organized religions that drove the wedge between religion and science. Einstein believed in causal determinism, both scientifically and otherwise. He felt that causal determinism was incompatible with the concept of a personal God, as is the concept of free will. Einstein believed that, “Human beings in their thinking, feeling and acting are not free but are as causally bound as the stars in their motions.”
 
    
 
   In response to a question about whether humans can act freely, unimpeded by unseen forces, Einstein said, “…everything is determined, the beginning as well as the end, by forces over which we have no control. It is determined for the insect as well as for the star. Human beings, vegetables, or cosmic dust, we all danced to a mysterious tune, intoned in the distance by an invisible player.”
 
    
 
   To many critics, Einstein’s deterministic beliefs absolved individuals from the moral responsibility of their actions. Einstein reconciled this by acceding that free will was a useful tool to society, which gave the appearance of responsibility. Intellectually, however, he maintained that all actions are causally predetermined. “I know that philosophically a murderer is not responsible for his crime but I prefer not to take tea with him,” he wrote.
 
    
 
    
 
    
 
   
  
 

Einstein Separates Religion of Fear from Morality
 
    
 
   Despite his steadfast belief in causal determinism, Einstein believed in the development of a strong personal morality. He understood that the basis of that morality should be the desire to live in a manner that would benefit mankind. It was Einstein’s belief that this morality was derived purely on a social level, without any religious or biblical authority. “A man’s ethical behavior should be based effectually on sympathy, education, and social ties and needs; no religious basis is necessary,” he said. “Man would indeed be in a poor way if he had to be restrained by fear of punishment and hope of reward after death.”
 
    
 
   A famous American atheist, Madeline Murray O’Hare, quoted Einstein in her work All the Questions You Ever Wanted to Ask American Atheists, “If people are good only because they fear punishment, and hope for reward, then we are a sorry lot indeed. The further the spiritual evolution of mankind advances, the more certain it seems to me that the path to genuine religiosity does not lie through the fear of life… but through striving after rational knowledge.”
 
    
 
   Einstein went further, and separated morality from religion and religious teachings when he said, “The foundation of morality should not be made dependent on myth nor tied to any authority lest doubt about the myth or the legitimacy of the authority imperil the foundation of sound judgment and action.”
 
    
 
   Einstein rejected religious authority at the age of twelve, in part because he could not reconcile biblical tales with scientific knowledge. In his mind, this cast doubt upon both the stories and the authority which presented it. Yet he clearly developed his own moral code and values, and strove to demonstrate his beliefs throughout his life.
 
    
 
    
 
    
 
   
  
 

Science Will Displace Religion
 
    
 
   Einstein was convinced that science would eventually displace religion. “The religion of the future will be a cosmic religion,” he wrote. “It should transcend personal God and avoid dogma and theology. If there is any religion that could cope with modern scientific needs it would be Buddhism.” Buddhism is a nontheistic religion closer to philosophy, focusing on an individual’s path to wisdom.
 
    
 
   Einstein was aware of and sensitive to criticisms directed toward him from his thoughts on God and religion. Because of this, he took great pains to explain his beliefs and how he came to adopt them. He responded to letters from clerics, politicians, philosophers, students, and even children. In one such letter from a young child, he was asked if scientists pray. Einstein responded earnestly and gently to the child, “…scientific research is based on the idea that everything that takes place is determined by laws of nature, and therefore this holds for the action of people. For this reason, a research scientist will hardly be inclined to believe that events could be influenced by a prayer, that is, by a wish addressed to a Supernatural Being.”
 
    
 
    
 
    
 
   
  
 

The Rejection of Petitional Prayer and Atheism
 
    
 
   Einstein’s rejection of the efficacy of prayer to alter events was based on the revelation that the laws which governed the universe were immutable, which was revealed to him through his work. Adjusting these laws for the benefit of an individual would render them mere guidelines rather than laws, and the universe would then be governed by probability at best. This was the theory behind quantum mechanics, which Einstein rejected.
 
    
 
   Einstein not only resented being called an atheist, he considered atheists to be as dogmatic and uninformed as even the most fundamentalist preachers. Einstein recognized his own inability to discover the true meaning of a Supreme Being, which he called the “unattainable secrets of the harmony of the cosmos.” This instilled in him a humility that he felt was absent in most declared atheists. “The fanatical atheists are like slaves who are still feeling the weight of their chains which they have thrown off after hard struggle,” he said. Einstein believed atheists held grudges against traditional religion, which closed their minds to the true mysteries of nature and existence.
 
    
 
   “Try and penetrate with our limited means the secrets of nature and you will find… There remains something subtle, intangible and inexplicable,” he said. “Veneration for this force beyond anything that we can comprehend is my religion. To that extent I am, in point of fact, religious.”
 
    
 
    
 
    
 
   
  
 

Einstein Defines God Through The Existence of Laws
 
    
 
   Einstein’s definition of God changed throughout his life. He once defined his vision with a parable: “I see a clock, but I cannot envision the clockmaker. The human mind is unable to conceive of the four dimensions, so how can it conceive of a God, before whom 1000 years and 1000 dimensions are as one?” Throughout his life, Einstein believed that only what can be observed can be accepted as true. Einstein was unable to observe God, but he saw the laws which govern the universe in his work, and he accepted that those laws were created.
 
    
 
   In the 1940s, a rumor circulated that a Jesuit priest had converted Einstein to Christianity. Einstein received a letter asking if it was true. Einstein replied, “I have never talked to a Jesuit priest in my life and I am astonished by the audacity to tell such lies about me. From the viewpoint of a Jesuit priest I am, of course, and have always been an atheist.”
 
    
 
   The interest in Einstein’s religious beliefs and the debate over them did not abate during his lifetime, nor has it in the decades after his death. In the same letter, Einstein bemoaned that he was called an agnostic, and condemned the spirit of the “professional atheist.” Einstein wrote that he preferred to be identified as having “an attitude of humility corresponding to the weakness of our intellectual understanding of nature and of our own being.”
 
    
 
    
 
    
 
   
  
 

The Evolution of Fear Into Morality
 
    
 
   Einstein believed in a religion of morality rather than what he referred to as a “religion of fear.” He said that it was easy, if one followed the Old Testament through the Gospels of the New Testament, to trace the evolution of the Jewish religion from one of fear to one of morality. To Einstein, blind acceptance of religious teachings was the opposite of science. In considering organized religion, he believed that what men do or think is concerned with either their physical needs, or their desire to avoid or escape pain. “The desire for guidance, love, and support prompts meant to form the social or moral conception of God. This is the God of Providence, who protects, decides, rewards and punishes.”
 
    
 
   Einstein’s rejection of such a personal God, and his explanations for it, caused him to be considered, at various times in his life, and atheist, an agnostic, a practicing Zionist Jew, and a Creationist. In his mind, although he recognized that these judgments were delivered from perspectives tinted by their own religious beliefs, he was none of these. He was deeply reverential of the works of a Supreme Being, though he humbly accepted that he was unable to resolve the mysteries of creation.
 
   



  
 

[bookmark: _Toc442545538]Chapter 7: The Pacifist’s Fight
 
    
 
   As a child, Einstein often ran away from parades, which were frequent in the Munich of the German Empire under the Kaiser. While the other children followed the marching soldiers, imitating their goose-stepping salutes, Einstein was, on occasion, brought to tears. He told his parents that he didn’t want to become one of those “poor people”, and that, “When a person can take pleasure in marching in step to a piece of music it is enough to make me despise him.” Throughout his life, he shunned martial displays, and was never comfortable amongst members of the military.
 
    
 
   When other boys played at being soldiers, Einstein refused to take part, preferring to occupy himself with his construction sets, or some other activity on his own. This perceived oddity by his peers, possibly exacerbated by Einstein’s Judaism, led to occasional difficulties. Taunting and physical altercations occasionally occurred on his way to and from school, but Einstein would later recall them as “not too vicious.”
 
    
 
   By the time Einstein was sixteen, he was ready to renounce his citizenship as a German, and German military conscription may have drove him to this decision. Later, when outside of the age limits for the draft, he accepted German citizenship once again. Einstein’s avoidance of military service reinforced his belief in pacifism, which he retained all his life.
 
    
 
    
 
    
 
   
  
 

Einstein’s Pacifist Beliefs Isolate Him
 
    
 
   When World War I began in the late summer of 1914, one of the early German military moves was an attack on France through neighboring Belgium, violating the latter’s neutrality. The French and British press loudly proclaimed their outrage at what they declared the brutal “rape” of Belgium at the hands of the Huns. A group of 93 renowned German scientists, artists, and scholars— among them several of Einstein’s closest friends and colleagues— signed a proclamation which became known as the Manifesto of the Ninety-Three. The proclamation was a call for the German intellectual community and institutions to give unequivocal to the German war effort, and it was largely successful.
 
    
 
   Einstein refused to sign the proclamation, and wrote an opposing document, which remained unpublished until Einstein revealed it after the war had ended. Nonetheless, he made his pacifist views well known among his peers. Not yet famous, but well respected within the scientific community, Einstein’s influence did not extend beyond the world of academia during the Great War. He was unable to enlist support within the academic community for his views opposing the war, which he blamed on the spirit of nationalism. Of his colleagues who had supported the Manifesto, Einstein wrote, “They have spoken in a hostile spirit. Nationalist passions cannot excuse this attitude, which is unworthy of what the world has heretofore called culture.”
 
    
 
    
 
    
 
   
  
 

Einstein Opposes the War and Suffers and Loses Popularity
 
    
 
   Rather than joining his colleagues in support of the German war effort, Einstein joined the New Fatherland League. This group presented its views in a pamphlet, The Creation of the United States of Europe. The group’s views decried nationalism, which led to its ban in 1916. Einstein’s pacifist views and the causes of the war were published in an article he wrote for the Goethe League, entitled “My Opinion of the War.” In this article, he expressed his belief that wars were caused, at least in part, by a biological feature in the human male. “I think it is the sexual character of the male that leads to such wild explosions,” he wrote. Einstein was a proponent of a world organization with police powers to prevent war between nations.
 
    
 
   In the aftermath of the war, as Einstein’s fame grew, his popularity in Germany suffered. He became a founding member of the German Democratic Party, a socially liberal organization, and was a vocal supporter of the Weimar Republic. In his many appearances in Germany and overseas, he voiced his desire to see a federal government of all Europe, an organizational structure that would work to avoid the possibility of another war. His outspoken criticism of nationalism, coupled with his support of Zionism, steadily eroded his popularity in Germany. As the Nazi party gained strength in Germany, Einstein’s influence in the nation of his birth waned.
 
    
 
   At first an active supporter of the League of Nations, Einstein rejected that organization when it refused to prevent France’s occupation of the Ruhr region — Germany’s industrial heartland — in 1923. “I have become convinced that the league has neither the strength nor the sincere desire it needs to achieve it aims. As a convinced pacifist, I request that you strike my name from the list of members,” he wrote, adding, “By its silence and its actions, the League functions as a tool of those nations which, at this point of history, happen to be the dominant powers.”
 
    
 
    
 
    
 
   
  
 

Einstein’s Opposition to Enforced Military Service
 
    
 
   In 1929, while Einstein was still living in Berlin, he was asked what he would do in the event of another war. He replied, “I would unconditionally refuse all war service, direct or indirect, and would seek to persuade my friends to take up the same stance, regardless of how I felt about the causes of any particular war.”
 
    
 
   The following year, Einstein journeyed again to the United States. On this visit, he spoke out against military service in a speech which became famous as the 2% Theory: “In countries where conscription exists, the true pacifist must refuse military duty…The timid may say; What’s the use? We’ll be sent to prison. To them I say, even if only two per cent announced their refusal to fight, governments would be powerless – they would not dare send such a huge number to prison.”
 
    
 
   After returning to Germany Einstein published an article about this trip, which was published in the United States. Among his comments was an admonition to the American people that they “must realize that they have responsibility for the political development in the world. The role of idle spectator is unworthy of America.”
 
    
 
    
 
    
 
   
  
 

The Push for Disarmament
 
    
 
   In the early 1930s, there were several disarmament groups in Europe, and a disarmament conference in Geneva in 1932 gave Einstein some hope in his quest for peace. (This conference was the source of the Geneva Convention, which became famous for defining war crimes). Einstein attended and gave a press conference at which he expressed his doubts over the direction of the discussions. “One doesn’t make war less likely to happen by formulating rules of warfare,” he said. “The solution to the peace problem can’t be left in the hands of governments.”
 
    
 
   Einstein was again visiting the United States when the Nazi party took control the German government in January 1933. By then, his activism for peace and his advocacy of resistance to war had caused the FBI to open a file on him, suspecting him of being a communist sympathizer. It eventually grew to over 1400 pages.
 
    
 
    
 
    
 
   
  
 

Defying the Nazis and Warning of Their Intent
 
    
 
   Einstein called the Nazi party, “a group of armed bandits…which will soon destroy or paralyze everything that is civilized.” The German government confiscated his properties and most of the funds he had left behind in Germany, although he managed to retrieve some of his money through Dutch bankers.
 
    
 
   His views on conscription began to change. On a trip to Belgium, he told a fellow pacifist and supporter of disarmament, “If I were Belgian I would not, in the present situation, refuse military service.” He advocated an international force formed through the League of Nations, supporting the idea of an international standing army. “I loathe all armies and any kind of violence,” he said, “yet I am firmly convinced that at present these hateful weapons offer the only effective protection.”
 
    
 
   At a speech in England’s Royal Albert Hall, Einstein revealed that, “My present attitude towards military service was reached with the greatest reluctance and after a difficult inner struggle.” As he did in his work in theoretical physics, Einstein saw a causal determinism in the situation in Europe, and shifted his views after observing its effect.
 
    
 
   Relocating to the United States, he settled at the Institute for Advanced Study at Princeton University. It became his final home, and he never returned to Europe. As Hitler and the Nazis strengthened their hold on the German Reichstag and revealed to the world the growing strength of the German military, Europe marched towards war. Einstein continued to support efforts for a true and lasting peace, and believed that the abolition of war was possible, despite the growing tensions in Europe.
 
    
 
   As the Nazi’s expanded their power, they also expanded their persecution of the Jews. Einstein did his best to alert the West to the Nazi’s capabilities concerning the Jewish population of Germany, warning of the “systematic campaign of physical destruction.”
 
    
 
    
 
    
 
   
  
 

Einstein and the Atomic Bomb
 
    
 
   By the mid-1930s, work on splitting the atom was proceeding in Europe, particularly in Berlin, and the possibility to produce an explosion of tremendous force was debated in scientific circles. Ironically, some of the research in Berlin was supported by Austrian Jews exiled in Sweden, contributing to the work via correspondence. When their discovery of nuclear fission was published in January 1939, it drew the attention of Einstein’s colleague Leo Szilard, who realized its potential for weaponization.
 
    
 
   In July 1939, Szilard met with Einstein, with whom he had worked for more than a decade before in Germany, and presented to him the possibility of atomic bombs. The initial research into the splitting of the atom, the result of which was immense energy, was based on Einstein’s famous equation, E=mc2 (Energy is equal to mass times the squared speed of light). Einstein’s reaction to the presentation was, “I did not even think about that,” an indication of his total commitment, at the time the equation was formulated, to peaceful pursuits. They agreed that they should warn the Belgian government of their findings, since at the time the most of the world’s known reserves of uranium were in the Belgian Congo. A second meeting in August led to the decision to inform President Franklin Roosevelt of the danger of an atomic Germany. The letter was written by Szilard, with input from Einstein, and signed by both.
 
    
 
   Later, concerned at the evident lack of urgency, Einstein sent two more letters to President Roosevelt in the spring of 1940, calling for immediate action. With Europe now again at war, the President ordered the formation of advisory committees, which studied the matter through 1941. In January of 1942, in the weeks following the US entry into the war, Roosevelt ordered a full scale effort to build an atomic bomb, and the matter was assigned to the US Army Corps of Engineers’ Manhattan District.
 
    
 
   Einstein’s pacifist beliefs, and the FBI’s file which suggested he had communist leanings and associates, prevented him from being granted the security clearance necessary to allow him to work on the Manhattan Project, which built the atomic bomb by 1945. Einstein had no regrets over his inability to participate in the project. By 1945, as he told his friend and fellow Nobel Laureate Linus Paulding, he regretted ever signing the letter, and in an interview published in 1947 in Newsweek magazine, he stated that if he had known that the Germans would not succeed in developing the bomb, “I would have done nothing.”
 
    
 
    
 
    
 
   
  
 

After the War
 
    
 
   Einstein wrote a fourth letter to Roosevelt in 1945, counseling against the use of the bomb unless it was absolutely necessary, since it appeared that Germany was near collapse and Japan was near defeat in the Pacific. Roosevelt died before the letter was delivered, and his successor, Harry Truman, forwarded the letter to his Secretary of State, evidently unread.
 
    
 
   In 1952, Einstein wrote a short essay, which appeared in the Japanese publication Kaizo. In it, he wrote, “I was well aware of the dreadful danger for all mankind, if these experiments would succeed…I did not see any other way out, although I always was a convinced pacifist. To kill in war time, it seems to me, is in no ways better than common murder.”
 
    
 
   Einstein’s regrets over his marginal role in the development of the atomic bomb were heartfelt, and he carried them for the rest of his life. Shortly before he died, he told Paulding, “Perhaps I can be forgiven because we all felt that there was a high probability that the Germans were working on this problem and they might succeed and use the atomic bomb and become the master race.”
 
    
 
    
 
    
 
   
  
 

Einstein and the Creation of the State of Israel
 
    
 
   In 1946, in the aftermath of the war and as the enormity of the holocaust was being exposed to the world, he testified that he was not in favor of the creation of a Jewish state in Palestine, although he favored unlimited Jewish migration to the region. In 1948, after the United States recognized the State of Israel, Einstein said it was the “fulfillment of our dreams.”
 
    
 
   When Chaim Weizmann, with whom Einstein had first visited the United States in the 1920s and the first president of Israel, died, Einstein was offered the position as that nation’s second president, which he declined. 
 
    
 
    
 
    
 
   
  
 

Human Rights
 
    
 
   Einstein became prominently active in the cause of civil rights, and he joined and worked with the Princeton branch of the NAACP, and publicly denounced racism and racial segregation. He wrote a personal letter to President Truman encouraging the president to introduce legislation that would make lynching a federal crime, which would remove lynching cases from frequently indifferent southern courtrooms into impartial federal courts. This activism was not new to Einstein; he had joined in the protests against legislation in Germany which made homosexuality a crime, an indication of his dedication to human rights in all areas.
 
    
 
   Einstein’s pacifism, his support of liberal causes, and his outright condemnation of capitalism all contributed to him being considered subversive by the FBI and its director, J. Edgar Hoover. His staunch support of socialism supported this assessment. Einstein also publicly praised the communist Lenin, describing him as one who had “completely sacrificed himself and devoted all his energy to the realization of social justice.”
 
    
 
   Late in his life, Einstein redefined his pacifism, comparing absolute pacifism to his personally held convinced pacifism. “While I am a convinced pacifist, there are circumstances in which I believe the use of force is appropriate — namely, in the face of an enemy unconditionally bent on destroying me and my people.”
 
    
 
   Thus, the little boy who ran away from parades, the young idealist who recommended refusing to submit to conscription, and the esteemed scientist who pushed for disarmament allowed his views and attitudes to change throughout his life. Einstein reached conclusions based on what he could observe, rather than on what he was told, and he allowed his observations to alter his beliefs, as the events of his life unfolded before him.
 
   



  
 

[bookmark: _Toc442545539]Epilogue
 
    
 
   “The difference between genius and stupidity,” wrote the man whose name has become synonymous with genius, “is that genius has its limits.” Einstein knew his limits and welcomed them, living comfortably with them. “It’s not that I’m so smart,” he would say, “it’s just that I stay with problems longer.”
 
    
 
   The myths that surrounds Albert Einstein includes the widely accepted belief that he had failed math in his youth; that he split the atom; that he helped build the atomic bomb; that he was an atheist; that he was a communist sympathizer; that he was an anarchist; the list is nearly endless. None of these are true.
 
    
 
   What is true is that he was both a complex and simple man, and was gifted with a singularly fascinating mind. He used that mind to author theories that changed physics, and shaped the way we see world and the universe in which it resides.
 
    
 
   He remained intensely private, yet was always accessible, to students, colleagues, and total strangers. He both sought out the limelight and hid from it. He hated war, yet when its inevitability was evident, proposed military solutions. He urged the United States to build an atomic bomb, then argued against its use. He wrote with equal aplomb to the King of Belgium and to grade school students who sought his advice. Einstein once described himself as “a horse for a single harness, not cut out for tandem or team work.”
 
    
 
   When Albert Einstein died from the complications of a stomach aneurysm in April of 1955, he was eulogized in newspapers and other media outlets throughout the world. President Eisenhower said of Einstein, “No other man contributed so much to the vast expansion of the 20th century knowledge. Yet no other man was more modest in the possession of the power that is knowledge, more sure that power without wisdom is deadly.”
 
    
 
   In 1999, Time Magazine named Einstein as the Person of the Century as the world moved towards a new millennium, honoring this fascinating person.
 
    
 
   Albert Einstein’s brain was removed after his death and preserved. It was later found that the region responsible for mathematical thought and the ability to think in terms of time and space, was 15% wider than average, and wired differently than an average brain. What this demonstrates about this remarkable man is unclear, but it illustrates what we already knew: Albert Einstein was unlike any other man of his generation.
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