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Chapter 1


The Mandate of Heaven


Soviet Communist Party General Secretary Mikhail Gorbachev was not seeking specifically to avoid the apocalypse of global nuclear war, always a possible endpoint of the Cold War conflict between the U.S. and the U.S.S.R., when he released Soviet scientist Andrei Sakharov from internal exile in December 1986. Rather, he was simply acting to end the worldwide scientists’ boycott of the Soviet Union.


As soon as Gorbachev had come to power in the Soviet Union a year and a half earlier, he had set himself the task of restructuring and modernizing the Soviet economy. Corruption and inefficiencies in the Communist Party bureaucracy had hampered development of the Soviet Union’s centrally planned economy. In addition, the scientists’ boycott had effectively isolated the Soviet Union from technological innovations that were driving economic expansion and modernization in the democratic Western countries. Gorbachev recognized that reform and restructuring were essential to economic modernization. He further recognized that the full integration of Soviet science into the worldwide community of science, and the benefits this would bring, were essential to the success of his reform efforts. It was then only a matter of time for him to draw the logical conclusion that in order to reap the full benefits of modern science and technology he would have to end the scientists’ boycott. To end the scientists’ boycott he would have to take the bold step of putting aside all the old Communist Party arguments, which he himself had supported, of why and how Andrei Sakharov was a threat to the state and to socialism, and end the forced exile of the most prominent Soviet scientist. It is likely, though, that Gorbachev had no idea he was setting into motion a sequence of events that, in astonishingly rapid succession, not only ended the scientists’ boycott, but led directly to the end of the Cold War and even to the end of the Soviet Union itself.


As Cold War historian John Lewis Gaddis has pointed out1, “(a)uthoritarian states that attempt reform risk revolution: it is harder than in a constitutional system to find footing in between.” Gaddis himself acknowledges that this insight does not originate with him, but goes back at least to Tocqueville’s analysis of the origins of the French revolution. In any case, there were evidently limits to Gorbachev’s understanding of this basic insight.


There were also limits to understanding in the West. Very few people in the West outside the scientific community understood then the linkages between the scientists’ boycott and the ending of the Cold War, particularly how it was not only possible but likely to get to an ending that avoided apocalypse. Even now, approximately three decades (as of this writing) after the dissolution of the Soviet Union, fundamental questions remain unanswered. What is the linkage between the scientific worldview and the idea of democratic government? How, when, and where did this linkage arise historically? How did this idea spread to the Soviet Union? How was this linkage further expanded to include linkages to fundamental human rights and world peace? How were these ideas incorporated into foreign policy decisions taken by the U.S. and the U.S.S.R. during the Cold War? What role did scientists play in influencing these decisions on both sides? What constituencies in the U.S. opposed linkages, and why? What role did the nuclear arms race, and attempts to control it, play in the thinking on both sides on these issues? What prompted the scientists’ boycott? Was it effective? How did it contribute to bringing a peaceful end to the Cold War? What role did scientists play in the initial military disengagement just after the dissolution of the Soviet Union? Finally, perhaps the most important question of all as we go forward into a world facing even more apocalyptic threats to human existence: why did this disengagement fail to last in the aftermath of the Cold War?


To make sense of how the ideas, the worldview, and the actions of scientists could have had such a disproportionate influence and effect on the conduct and conclusion of the Cold War, it is helpful to go back in time before the birth of modern science to see how fundamentally different the world was then. Since modern science was born with the work and insights of Galileo Galilei in late sixteenth-century Tuscany, I accordingly began a voyage of historical exploration by traveling to the center of power of what was the largest empire on earth in the sixteenth century.


It took four days to walk there. Since there are no roads that go there, and if one foregoes the train through the Urubamba Valley that passes by the base of the mountain plateau on which the city is perched, the only way to get there is by walking. A difficult walk it is, too. Most of the trail is above 11,000 feet elevation, over three Andean mountain passes, the highest at about 13000 feet. Unlike mountain trails in the North American Sierras and Rockies, there are no switch backs; the trail follows the contour of the mountain in a nearly straight path above the Urubamba Valley, the Sacred Valley of the Inca Empire; indeed, in some places, it was a steep climb on all fours.


It was, therefore, not difficult for me to understand, emerging from the mist as we descended the last mile or so of trail above the plateau, why the lost city of the Incas, Macchu Picchu, remained undiscovered by European and American explorers from the time of the Spanish conquest in 1532 until 1911. The place is invisible from the river valley below, and approachable only from the south, along the difficult route we came. On the other three sides is a very steep drop into the Urubamba gorge, and beyond lies the vast expanse of the Amazon rain forest. The American explorer Hiram Bingham stumbled upon the long-abandoned city in 1911 while searching for the capital city of Vilcabamba, the last refuge of the Incas. His discovery simply deepened the many mysteries about the last days of the Inca Empire, because it was, and still is, unclear whether or not Macchu Picchu is Vilcabamba, who lived there, over what period of time, or even what the city’s main function was: a military outpost; capital of Vilcabamba; an imperial retreat; a health retreat; a training center for religious ceremonies; or a city of another people that was taken over by Incas retreating from the Spanish invaders. Important as these questions are to a full understanding of the Incas, the most important question for me was this: why did the Inca Empire fall so readily to the Spanish conquest despite the Inca’s vast numerical superiority, and given their social, spiritual, and engineering development that was in many respects comparable to, or even superior to, that of sixteenth-century Spain? The answer to this question, I will show, bears directly on explaining the outcome of any clash of cultures, and in particular, how the Cold War ended.


When Francisco Pizarro marched into Peru in the Fall of 1532 at the head of a column of 62 cavalrymen, 105 infantry, and one priest, he had no idea that he was entering the world’s largest empire. The domain ruled over by Atahualpa Inca2 stretched along the west side of the South American continent from what is now southern Columbia to central Chile, and was home to some ten million people.3 In contrast, the Kingdom of Spain, ruled over by Charles I, who was also the Holy Roman Emperor Charles V, and who had granted Pizarro the title of Governor and Captain-General of Peru, was only about one-quarter as big, even including modern-day Belgium, Holland, and Luxembourg, which were then part of the Kingdom of Spain. Even though the Incas had no wheeled vehicles, the Empire was linked by a vast network of roads, at least as extensive as those that the Romans built in Europe, over which the commerce and the armies of the Empire moved.


A strong and highly developed political, military, and social structure held the Empire together. Everyone spoke a common language, Quechua (conquered tribes were required to learn the language), and a well-organized system of taxes and tribute, in goods and services, supported the central government, with the Inca (ruler) at its head. In turn, the common people received the protection of the Inca. The Inca provided protection to the people by controlling the ritual structure around which their lives were organized. The objective of these rituals was to guarantee a good food supply, cure illnesses, and foretell events. The timing and duration of rituals were determined by a ceremonial calendar that was set by the Inca himself on the basis of astronomical observations of the positions of the rising and setting sun. The Inca, who was considered to be a direct descendant of the Sun God, and thus a god himself, carried out these observations from the central plaza in the capital city of Cuzco, located on a plateau at 11,000 feet in the Andes of central Peru, with the aid of carefully placed horizon markers on the surrounding cliffs.4 Cuzco was thus the central engine of the ritual life of the Empire, with every person in the Empire driven by this central engine through the vast network of holy sites, or huacas, that were situated along radial lines from the center, and placed in the custody of individuals selected for their duties by the Inca. Thus, military occupation, for the most part, was not required to maintain central control, because the people believed that their very lives and livelihoods depended on their own support of the center through the huacas.


If Pizarro and his followers were unaware of all of this at the time they marched on Cajamarca, they certainly were not unaware of the high degree of technical and artistic skill of the Indians. The evidence was all around them. There were large public buildings and temples, finely crafted from large stone blocks that were carved and fit together without mortar so tightly that a knife blade cannot be inserted in between them. The size and weight of the stones, and the distances over which they had to be moved, suggests that the Indians made use of the same engineering tools the Europeans were using –– rollers, inclined planes, levers, ropes, pulleys. The Spaniards saw exquisite metal work in gold, silver, and copper adorning the public buildings. They surely saw architectural sites that rivaled in magnificence the cathedrals they had seen in Europe.


Pottery and other goods were plentiful and factory produced with standard designs. The economy, as in Europe, was based on agriculture, with an organized food storage and distribution system in place that guaranteed freedom from starvation for everyone. Irrigation canals were built in the coastal plane to support farming there, and terraces buttressed with stone walls were built in the highlands to support farming there. Although the Indians never developed writing, they did have a number system, and kept track of their accounts with quipus, a set of knotted strings that is conceptually similar to the Chinese abacus and that can be used to add numbers into the thousands.


So, rather than encountering small bands of primitive “savages” in the wilderness, the Spaniards stumbled upon a large, well-organized, relatively wealthy, centrally controlled civilization that was at least numerically superior to their own. How, then, could they have succeeded in conquering and then destroying this impressive civilization?


It is true that the Spanish had several key advantages the Indians did not, including horse-mounted calvary, firearms, and metal armor. It is also true that European infectious diseases imported by the Spanish, and to which the Indians had not developed immunities, played a large role; within one generation of the Spanish conquest, the population of the Inca Empire shrank to less than a quarter of its pre-conquest size, largely due to disease. Indeed, smallpox entered the Inca Empire before the Spanish did, probably spread from the Spanish explorers in Panama to the Panamanian Indians, who in turn spread it farther during trading voyages to the south. Many scholars argue that disease and armaments were the principal factors – maybe even the sole factors – in determining the outcome of this clash of civilizations.5 It was also not helpful for the Incas that a royal succession struggle was going on at the time the Spanish arrived, with two sons of the recently deceased Inca Emperor battling for control, and administrative control of the Empire divided between Quito and Cuzco.6 Although all these factors surely played a role, I, however, am not entirely satisfied with this explanation for why the Spanish prevailed. There must be something more. This is the question that presented itself to me when I walked through the ruins of Macchu Picchu. What was the real determining factor that brought down the Inca Empire? And, what can we learn from the answer?


As in all Inca cities, there is in Macchu Picchu a temple of the sun; at the highest point, there is an observation platform from which observations of solar motions would have been made. So, the Incas had a “science,” in so far as observations and measurements were made for the purpose of determining the course of natural phenomena. The information obtained from these measurements was used to establish and control the ritual calendar, which in turn was the instrument of the Inca’s control over the population. In other words, the Inca himself had complete and exclusive control over information gathering and dissemination. Only the Inca could make the measurements, knew what measurements to make, what they meant, and how they should be interpreted. There was an entire mythology of divinity built up around this function of the Inca. It was his control of information that gave him his authority and power. It was his control of information that stabilized the Empire.


All hierarchical organizations of society can maintain themselves in only one of two ways, either by coercion or by consent. Maintenance by consent only works when all the members accept their place and role in the organization. This was, in fact, largely how Inca society functioned and remained stable. Although coercion certainly played a role, the key fact is that people regarded themselves not as autonomous individuals, but as existing only in harmony with a society that is watched over by a paternalistic god whose control of information and information flow was as necessary to their survival and wellbeing as was the everyday motion of the sun across the sky. It was as natural to them to accept the authority of the Inca as it was for the child to accept the authority of his or her father. Thus, the entire society was a single organic unit, a family, rather than a confederation of individual and semi-autonomous units, and the integrity of the unit depended on everyone accepting his or her role in it. Such role acceptance implied accepting the exclusive authority of the Inca to measure and interpret natural phenomena.


Even though there was “science” in the Inca Empire, there was no scientific paradigm or scientific methodology or culture. Such concepts had not been invented yet, not even in Europe, where the Renaissance was just beginning in Italy. It would be another 32 years after the Pizarro expedition before Galileo was born. So, the Spanish had no superior ideology, organizing principle, or world view that guaranteed their dominance over the Indians in South America. After all, they also lived in a centrally controlled, hierarchical society presided over by a ruler who also claimed to receive his authority from a divine source. European feudal society was certainly different in many respects from Inca society, but in its key organizing principle – the “divine right” of the ruler to control information and information flow for the benefit of his subjects – the two societies were identical. Rather, the Spanish became lucky beneficiaries of the consequences of the people’s acceptance of this basic organizing principle. Once Pizarro killed Atahualpa Inca, establishing in the minds of the people that he was a more powerful god, it was natural for the people to confer upon him the same authority previously held by the Inca. It was as if, as Frances Fitzgerald says in relation to the Confucian societies of Asia,7 the “mandate of heaven” had changed, and that was all, so it was incumbent upon the people to re-establish themselves in harmony with the new order. Only in that way could the family, the society, survive. Thus, there was no revolution in thinking, no shift in world view, no new paradigm – simply a change of order under the old organizing principle. The Spanish conquest was merely a change in the mandate of heaven.


This is not to say that there was no opposition to the Spanish conquest. Indeed, it was Indian opposition that led to the original search for Vilcabamba by the Spanish. While the Spanish supported a “puppet” Inca government in Cuzco, first headed by Tupa Huallpa Inca, a brother of the murdered Atahualpa Inca, another brother, Manco Inca, retreated into the jungle with a band of followers and set up a parallel government. This government-in-exile continued to wage an on-again, off-again guerrilla campaign against Spanish forces for the next forty years. After the death of Charles I, the new Spanish king, Phillip II, appointed Francisco de Toledo as Viceroy of Peru, and charged him with finishing off Inca opposition once and for all. After arriving in Peru in 1569 Toledo banished the puppet Inca from Cuzco, confiscated and burned thousands of idols, mummies, and quipus, resettled rural Indians into Spanish villages to instruct them in proper behavior, and then launched a military campaign to destroy the Inca state in Vilcabamba. Indian opposition to Spanish rule effectively ended when Tupa Amaru Inca was captured in the jungle and executed by Toledo in 1571.


Certainly, the contact of Europe with the Americas was a cataclysmic historical event that changed the lives and fortunes of people of both cultures. But it did not change the fundamental worldview, or how people thought about organizing their societies and their governments. That change would come more than two centuries later, and on a different continent.


Thus, the Spanish did not learn from their conquest a fundamental lesson. Had they thought rationally about what had happened in the 1500s in South and Central America they could have concluded that Spanish society, and, indeed, all of European society was not invulnerable to the same fate that had befallen the Incas. Indeed, only 16 years after the execution of Tupa Amaru Inca, the Spanish Armada was destroyed by a small English fleet in the English Channel, the beginning of a steady decline in the power and fortunes of the mighty Spanish Empire. It was not in their military preparations and strategies that the Spanish Empire was vulnerable; it was in their unquestioning belief in the fundamental organizing principle of their society. Their fundamental organizing principle was the same as the fundamental organizing principle of Inca society. Had the Spanish recognized this fundamental fact in the sixteenth century then the whole course of history may have been different. But they did not yet have the analytical tools or the ideas that could have led them to this recognition, let alone even conduct the examination. Nor were they motivated to make this examination. To them, the conquest was proof enough of the superiority of the Catholic god and the Spanish king, so there was no need even to question the basic concept of divine right.


Further, the Spanish were very effectively blocked from critical thinking and exploration of new ideas by the force of the Inquisition. The Catholic Church had established an official mechanism to deal with adherence to Church doctrine in response to the Cathar heresy that first arose in southern France in the eleventh century. Heretical ideas imported from Eastern Europe began to grow even more rapidly in the wake of the First Crusade in 1096, and there was a particularly rapid spread of Catharism after 1140. In 1184 Pope Lucius III and the Holy Roman Emperor Frederick I Barbarossa issued the papal decree Ad abolendam in Verona, which established the mechanism for ecclesiastical trials, with those found guilty of heresy in these trials to be handed over to the secular authorities for punishment. The Albigensian Crusade in the early thirteenth century was specifically directed at wiping out the Cathars in southern France.8 The Holy Office of the Inquisition spread itself throughout Catholic Europe even after the Cathars were destroyed. Both the Dominican and Franciscan Orders were founded to provide the Church with trained inquisitors. The Orders worked with varying degrees of diligence in the struggle against heresy throughout Italy and France, particularly, and also in German-speaking areas of Catholic Europe.


The significant happening in Spain after the defeat of the Moors in 1492 was the co-option of the Inquisition by the Spanish state.9 The Spanish Inquisition became an arm of official state policy, and was directed by the Spanish Court instead of by the Vatican, as it had been previously. The Spanish Inquisition was largely directed at the Jews. In 1492 Spain contained the world’s largest Jewish population.10 The Inquisition’s effect, though, was felt throughout Spanish society. For example, all books and other printed materials not officially approved by the Spanish official who headed the Holy Office in Spain were banned. Agents of the Holy Office were present at all ports and other border crossings to assure that no banned materials came into the country, and that people in possession of such materials would be arrested and duly punished. These agents were, in effect, a police force that controlled the people’s thoughts, behaviors, and actions. Just like in Inca society, the head of state, ruling by divine right, controlled all access to information.


The challenge to the concept of divine right would have to wait until the development of the scientific paradigm, and its application later to the organization of self-government by English-speaking revolutionaries in North America.


1. We Now Know: Rethinking Cold War History by John Lewis Gaddis, Oxford University Press, Oxford, U.K., 1997.


2. The term “Inca’’, although in modern usage coming to refer to the whole of the Indian population of the Inca Empire, was originally used in reference only to the ruler, who was considered to be a direct descent of the Sun god, and to his immediate ethnic clan. Manco Capac Inca, the first mythological Inca, was thought to have emerged from the sacred place of origin of the universe on the Island of the Sun in Lake Titicaca. Divine significance was associated with natural features of the Andean landscape, so Manco Capac Inca’s claimed origin from the most significant of these divine places, the origin place of the Sun itself, was meant to justify the Inca’s claim to divine right. The descendants of the Indians who inhabited the Inca Empire are now called Quechuas, after the spoken language.


3. Of course, it is not known precisely what the population of the Inca Empire was at the time of Pizzaro’s arrival in 1532. Estimates range from 3.5 million to more than 10 million. I have taken the estimate of 10 million from The Incas and Their Ancestors – The Archaeology of Peru by Michael E. Mosely (Thames and Hudson Publishers, London, 1992). Mosely says that the ethnic clan of the Inca numbered somewhat less than 40000 people. Thus, most of the people of the Inca Empire were members of subject tribes.


4. An excellent account of the details of Inca astronomy can be found in Astronomy and Empire in the Ancient Andes by Brian S. Bauer and David S. P. Dearborn, University of Texas Press, Austin (1995).


5. See, for example, Guns, Germs, and Steel by Jared Diamond, W. W. Norton and Co., New York (1997).


6. There are many excellent books on Inca culture, religion, and history, and on the Spanish conquest. One particularly good source is “The Incredible Incas and Their Timeless Land”, by Loren McIntyre, National Geographic Society, Washington, D. C. (1975).


7. Fire in the Lake by Frances Fitzgerald, Little, Brown and Co., 1972.


8. Montaillou: Cathars and Catholics in a French Village 1294-1324 by Emmanuel LeRoy Ladurie, translated from the French by Barbara Bray (Scolar Press, London, 1978).


9. The Inquisition, Hammer of Heresy by Edward Burman, Dorset Press, New York, 1992.


10. In the aftermath of the Roman-Jewish War and the destruction of the Jewish kingdom of Judea and its capital city, Jerusalem (the Roman victors first burned down the city and then turned it into a Roman Army camp), the surviving Jewish population was largely dispersed. Some people migrated north, ending up in areas of Eastern Europe and becoming the ancestors of the modern-day Ashkenazic Jews. The larger number migrated south, into areas that later came under the control of an expanding Moslem empire that spread across northern Africa and then into Spain with the Moors. Moorish Spain became a center of a flourishing and vital Jewish and Moslem culture. Moorish control of the Iberian Peninsula was lost to the then newly created Kingdom of Spain in 1492, and then both Moorish and Jewish culture was effectively destroyed by the Inquisition in the aftermath of the Spanish conquest. An excellent account of Jewish history can be found in A History of the Jews by Abram Leon Sachar (Alfred A. Knopf Publishers, New York, 1974). There were a number of “secret” Spanish Jews who escaped the Inquisition in Spain by joining the Spanish voyages of exploration to the New World. Not only Jews came to the New World from Spain, however. So did the Inquisition. The Headquarters of the Spanish Inquisition in the New World was established in Lima, the Spanish capital of Peru.




Chapter 2


The European Enlightenment Comes to America


“Almost everything that distinguishes the modern world from earlier centuries is attributable to science, which achieved its most spectacular triumphs in the seventeenth century.” These words were written by the mathematician-philosopher Bertrand Russell in his comprehensive work A History of Western Philosophy.1 Although Russell’s statement seems at first glance overdrawn and difficult to justify, it is not, for the simple fact that the seventeenth-century scientists not only made important discoveries about the natural world, but, more importantly, changed people’s whole way of thinking about the natural world and their place in it. These new conceptions in science came to be linked to other radically new conceptions about the organization of society and government.


Just seven years before Tupac Amaru Inca was murdered by the forces of the Viceroy of Spain in Peru, Galileo Galilei was born in Tuscany. It was Galileo who, building on the traditions established earlier by Copernicus, Tycho, and Kepler, of using careful observation and measurement, along with the principles of inductive reasoning, ascertained the basic laws of motion. His science of mechanics formed the foundations of modern physics, and his dependence on experiment to test hypotheses remains to this day the cornerstone of the scientific method.


His experimental discoveries about motion had a profound effect on changing our conceptions about how the world works. Prior to Galileo, most people accepted the theological view that the earth stood still in the center of the universe, and that the heavenly bodies, forever immutable, moved in “natural” circular motions around the earth. Since only living beings possessed the property of motion in the world observed by people, it was thought that the moving heavenly bodies were themselves “living” deities (as the Incas believed), or that (as Europeans believed) they were moved by divine will. The regularity in the motion of heavenly bodies was taken as a clear manifestation of the immutable Will of God. Thus, circular motion was thought to be natural motion for all celestial objects. One of Galileo’s greatest contributions to human thought was his demonstration that motion in a straight line, not circular motion, is natural motion. Thus, without doing something to change the direction of a moving object, it would naturally continue to move in a straight line. He also introduced the concept of acceleration, that is, the change in the direction or speed of a moving object, and with his famous experiment conducted from the top of the leaning Tower of Pisa, showed that the acceleration of gravity is a constant, independent of an object’s size and mass. Prior to this experiment, it was assumed that a lead cannonball, for example, would fall faster than a lead bullet. Galileo proved by experiment that this old assumption is false.


Galileo also established the laws governing motion of projectiles. Perhaps his most important finding was that such motion could be described as a combination of a constant acceleration downward and a constant velocity horizontally. This insight was important in opening the way for a mathematical description of motion, made possible by the development of coordinate or analytic geometry by the French mathematician-philosopher Rene Descartes, who was a contemporary of Galileo, and the development of differential and integral calculus independently by Leibnitz in Germany and Newton in England.


Isaac Newton, born in the same year that Galileo died, provided the final synthesis of the new science of mechanics. To the concept of acceleration, he added the new concept of “force,” which he defined as the agency that causes changes of motion. Thus, acceleration, which is a change in motion – either speed or direction or both – is caused by a force. Force is what we humans experience in our everyday lives as a “push” or a “pull.” If no force acts, a body in motion continues indefinitely in a straight-line path at constant speed, and thus undergoes no acceleration. If the object is at rest to begin with it can only be put into motion by application of a force. Newton showed that it is the force of gravity, arising in matter itself, that causes the acceleration of heavenly bodies in their orbits as well as the acceleration of the apple falling from the tree. More important, Newton showed that all motions caused by the force of gravity could be explained by the same formula, namely, that acceleration varies inversely as the square of the distance between the moving bodies. Thus, the acceleration of Mars in its orbit around the sun is less than that of the earth, since Mars is farther away from the sun than is the earth. Likewise, all objects at or near the surface of the earth have the same acceleration towards the center of the earth, which depends only on the constant mass of the earth.


Newton’s laws of motion were a radical departure from all previous thinking. No longer was divine will required to animate the motion of celestial objects. Once set in motion Newton’s law of gravity was sufficient to explain their motions for all future time. People could still believe that God had set the original motion at the time of creation – Newton himself apparently believed that the planets had been “hurled by the hand of God” – but no longer was God required to keep them in motion. Indeed, even the idea that God was necessary to set the original motion of the planets began to fade in the next century when the French scientist-mathematician Pierre Laplace published his nebular hypothesis for planetary formation. In this hypothesis, the planets are thought to have formed out of the gravitational collapse of a large gas cloud, or nebula, orbiting the young sun. Laplace’s hypothesis is deduced directly from Newton’s laws of motion, and has gained widespread support in the past century as a result of observations made with modern telescopes.


Indeed, the discoveries opened up by the invention of the telescope of previously unknown heavenly bodies (Galileo used this new invention to first sight the four largest moons of Jupiter), and the discovery that the Milky Way nebula is in fact a huge collection of individual stars at great distance, also challenged the prevailing conception that God had created the universe with us at the center of it. Thus, the notion that all of creation had human beings as its purpose became irrelevant to the advancement of our understanding about creation. No longer did people have to accept on ecclesiastical authority the facts about God’s creation and their place in it; they could now follow the scientific method and determine the facts for themselves.


It was a natural extension of the new scientific paradigm that people who no longer needed to believe that God moved the planets also no longer needed to believe that their rulers ruled by divine right. The concept of democratic government, however, did not grow directly out of the scientific paradigm. These two ideas of the European enlightenment were not directly linked until they came to America.


In Europe, there were many attacks on the concept of divine right even before Newton’s publication of Principia Mathematica in 1687. One of the most important of the critiques of hereditary rule was published by the English philosopher John Locke in the first of his two Treatises on Government only two years after Newton’s Principia appeared. Locke’s work was done during the time of great political ferment of the Civil War in England, during which King Charles I was deposed and killed and the country faced its first experiment with parliamentary democracy. Ideas of democratic government, however, were not confined to England. Ideas similar to Locke’s were being openly discussed and published on the Continent as well.


It was with the founders of the new American republic less than a century later, however, that the linkage of science with democracy was first made explicit. The opening sentence of the Declaration of Independence makes this linkage:


When in the Course of human events, it becomes necessary for one people to dissolve the political bands which have connected them with another, and to assume among the powers of the earth, the separate and equal station to which the Laws of Nature and of Nature’s God entitle them, a decent respect to the opinions of mankind requires that they should declare the causes which impel them to the separation.


Note that it is the “Laws of Nature” that entitle the people to self-government, not the Will of God. If there is any doubt that Thomas Jefferson, the author of these lines, was informed by the scientific paradigm in forming his views on democratic government, we have only to look at the rest of what he wrote and said and did. We will have a look at this in a moment. First, however, let us look at the second sentence of the Declaration of Independence:


We hold these truths to be self-evident, that all men are created equal, that they are endowed by their Creator with certain unalienable Rights, that among these are Life, Liberty, and the pursuit of Happiness.


Note that the stated truths are self-evident, not revealed by God or by any other higher authority. Facts that are self-evident can be discovered by individuals through the agency of their own reason, and thus not have to await to be known by instruction from the Inca or the King or the Bishop. The equality of individuals is taken as a given axiom, from which the postulates of their government can then be deduced. It is no accident that the language is that of Euclidean mathematics. The logic of the democratic experiment is thus brought full circle to its origin in classical rationalism. The scientific paradigm was all that was needed to complete the circle. Thus, the linkage is made between rational thought, the scientific paradigm, and liberty and self-government. Neither the idea of democratic government nor the ideas of the “Laws of Nature” were original ideas with America’s Founding Fathers, but their linkage was. This linkage was a truly radical notion that forever changed human life and the course of human history.


As I will argue in this monograph, it is precisely this linkage that two centuries later ultimately led to the end of the Cold War and the collapse of the Soviet Union.


According to Russell,2 it was Benjamin Franklin who changed Jefferson’s original draft of the Declaration of Independence to include the words “self-evident” in the second sentence. This change, as we have seen, was significant, but also not surprising. Franklin himself represented the very fusion of the liberal democrat and the scientist in his own life and being. The key role he played in the establishment of the new American republic is well known and well documented, and will not be repeated here. His role as America’s “first physicist,” however, is less well known, and merits some discussion, because his work as a scientist was integral to how he approached the problems of government, and became the model from which modern scientific culture developed.


Franklin understood early on that the advancement of science was integrally linked to a democratic culture that guaranteed freedom of thought, freedom of discussion, and freedom to experiment with unorthodox ideas. His own scientific work was unorthodox, and probably would have been difficult if not impossible in a culture that suppressed unorthodox views. Where Galileo had performed experiments to unravel the nature of motion, Franklin performed experiments to unravel the nature of electricity. His kite-flying experiment, in which he discovered that atmospheric lightning is an electric current flow, has become part of American lore. It is taken for granted now that everyone knows that lightning strikes are the principal cause of naturally occurring forest fires, but prior to Franklin no one had even thought of making the observations or doing the experiments to discover this connection, let alone to determine the nature of lightning. The peoples of rationalist and democratic ancient Greece surely had seen lightning, but if they thought about its nature at all they never thought to test their hypotheses about it. In fact, the cause of natural forest fires was assumed to be something else entirely. As Thucydides reports in his History of the Peloponnesian War,3
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