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Abstract: The German-born American physicist (one 

who studies matter and energy and the relationships 

between them) Albert Einstein revolutionized the science 

of physics. He is best known for his theory of relativity, which holds that measurements of 

space and time vary according to conditions such as the state of motion of the observer. 

 

Introduction 

Albert Einstein was born on March 14, 1879, in Ulm, Germany, but he grew up and obtained 

his early education in Munich, Germany. He was a poor student, and some of his teachers 

thought he might be retarded (mentally handicapped); he was unable to speak fluently (with 

ease and grace) at age nine. Still, he was fascinated by the laws of nature, experiencing a deep 

feeling of wonder when puzzling over the invisible, yet real, force directing the needle of a 

compass. He began playing the violin at age six and would continue to play throughout his 

life.  

At age twelve he discovered geometry (the study of points, lines, and surfaces) and was taken 

by its clear and certain proofs. Einstein mastered calculus (a form of higher mathematics used 

to solve problems in physics and engineering) by age sixteen. Einstein's formal secondary 

education ended at age sixteen. He disliked school, and just as he was planning to find a way 

to leave without hurting his chances for entering the university, his teacher expelled him 

because his bad attitude was affecting his classmates. Einstein tried to enter the Federal 

Institute of Technology (FIT) in Zurich, Switzerland, but his knowledge of subjects other 

than mathematics was not up to par, and he failed the entrance examination. On the advice of 

the principal, he first obtained his diploma at the Cantonal School in Aarau, Switzerland, and 

in 1896 he was automatically admitted into the FIT. There he came to realize that he was 

more interested in and better suited for physics than mathematics.  

 

Einstein passed his examination to graduate from the FIT in 1900, but due to the opposition 

of one of his professors he was unable to go on to obtain the usual university assistantship. In 

1902 he was hired as an inspector in the patent office in Bern, Switzerland. Six months later 
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he married Mileva Maric, a former classmate in Zurich. They had two sons. It was in Bern, 

too, that Einstein, at twenty-six, completed the requirements for his doctoral degree and wrote 

the first of his revolutionary scientific papers. 

Major Contribution to Physics: 

(i) The Special and General Theories of Relativity 

Einstein's early work on the theory of relativity (1905) dealt only with systems or observers 

in uniform (unaccelerated) motion with respect to one another and is referred to as the special 

theory of relativity; among other results, it demonstrated that two observers moving at great 

speed with respect to each other will disagree about measurements of length and time 

intervals made in each other's systems, that the speed of light is the limiting speed of all 

bodies having mass, and that mass and energy are equivalent. In 1911 he asserted the 

equivalence of gravitation and inertia, and in 1916 he completed his mathematical 

formulation of a general theory of relativity that included gravitation as a determiner of the 

curvature of a space-time continuum. He then began work on his unified field theory, which 

attempts to explain gravitation, electromagnetism, and subatomic phenomena in one set of 

laws; the successful development of such a unified theory, however, eluded Einstein. 

(ii) Photons and the Quantum Theory 

In addition to the theory of relativity, Einstein is also known for his contributions to the 

development of the quantum theory. He postulated (1905) light quanta (photons), upon which 

he based his explanation of the photoelectric effect, and he developed the quantum theory of 

specific heat. Although he was one of the leading figures in the development of quantum 

theory, Einstein regarded it as only a temporarily useful structure. He reserved his main 

efforts for his unified field theory, feeling that when it was completed the quantization of 

energy and charge would be found to be a consequence of it. Einstein wished his theories to 

have that simplicity and beauty which he thought fitting for an interpretation of the universe 

and which he did not find in quantum theory. 

Famous Papers: 

Thermodynamics (the study of heat processes) made the deepest impression on Einstein. 

From 1902 until 1904 he reworked the foundations of thermodynamics and statistical 

mechanics (the study of forces and their effect on matter); this work formed the immediate 

background to his revolutionary papers of 1905, one of which was on Brownian motion.  
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In Brownian motion, first observed in 1827 by the Scottish botanist (scientist who studies 

plants) Robert Brown (1773–1858), small particles suspended in a liquid such as water 

undergo a rapid, irregular motion. Einstein, unaware of Brown's earlier observations, 

concluded from his studies that such a motion must exist. He was guided by the thought that 

if the liquid in which the particles are suspended is made up of atoms, they should collide 

with the particles and set them into motion. He found that the motion of the particles will in 

time experience a forward movement. Einstein proved that this forward movement is directly 

related to the number of atoms per gram of atomic weight. Brownian motion is to this day 

considered one of the most direct proofs of the existence of atoms.  

 

Another of Einstein's ideas in 1905 was that under certain conditions radiant energy (light) 

behaves as if it is made up not of waves but of particles of energy. He presented an equation 

for the photoelectric effect, in which electrons (particles in the outer portion of an atom that 

are said to have a "negative" electrical charge equal to that of protons, particles with a larger 

mass that are said to have a "positive" electrical charge) are ejected from a metal surface that 

has been exposed to light. Einstein proved that the electrons are not ejected in a constant 

stream but like bullets from a gun, in units, or "quanta." Although Einstein's famous equation 

for the photoelectric effect—for which he won the Nobel Prize in physics in 1921—appears 

obvious today, it was an extremely bold prediction in 1905. Not until years later did R. A. 

Millikan finally succeed in confirming it to everyone's everyone's satisfaction.  

 

The theory of relativity came from Einstein's search for a general law of nature that would 

explain a problem that had occurred to him when he was sixteen: if one runs at, say, 4 4 miles 

per hour (6.4 kilometers per hour) alongside a train that is moving at 4 4 miles per hour, the 

train appears to be at rest; if, on the other hand, it were possible to run alongside a ray of 

light, neither experiment nor theory suggests that the ray of light would appear to be at rest. 

Einstein realized that no matter what speed the observer is moving at, he must always observe 

the same velocity of light, which is roughly 186,000 miles per second (299,274 kilometers 

per second). He also saw that this was in agreement with a second assumption: if an observer 

at rest and an observer moving at constant speed carry out the same kind of experiment, they 

must get the same result. These two assumptions make up Einstein's special theory of 

relativity. Also in 1905 Einstein proved that his theory predicted that energy (E) and mass 
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(m) are entirely related according to his famous equation, E=mc 
2
. This means that the energy 

in any particle is equal to the particle's mass multiplied by the speed of light squared. 
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