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			Nicolaus Copernicus and the heliocentric revolution

			
					Born: 19 February 1473 in Toruń, Poland

					Died: 24 May 1543 in Frauenburg, modern-day Frombork, Poland

					Major achievement: formulating a heliocentric model of the solar system

			

			The name Copernicus is synonymous with a major turning point in the history of astronomy. For fourteen centuries, planetary observation and calculations had been based on Aristotelian and Ptolemaic theory, which held that the Earth was stationary in the middle of a finite universe, orbited by the other planets and extra-terrestrial objects in a realm beyond which lived monsters, gods and angels. Copernicus changed all of this forever, introducing a new system which harboured the seeds of a revolution. 

			The early 17th century is marked by monumental change. Equipped with new technologies, explorers took to the seas in search of new passages to new lands. While Copernicus was studying in Krakow, Christopher Columbus (1450/1451-1506) discovered America. At the same time, humanism was transforming the intellectual sphere, cultivating a thirst for knowledge driven by Europe’s rediscovery of its antique roots and enriched by the intellectual explosion from the medieval East. The Roman Catholic Church was equally shaken to its core by the Protestant Reformation, and found its second wind through its own counter-reformation. 

			This period, characterised by a cultural return to antiquity, is nonetheless marked a profound separation from the intellectual traditions for which Claudius Ptolemy (100-170 AD) was responsible. He was a true polymath; a mathematician, geographer and astronomer who established precedents in geography and astronomy which would last for an astonishing length of time. However, the discovery of America showed the cracks in his geographic model and Nicolaus Copernicus too would transform Ptolemy’s theory of the heavens with the shocking proposition that the Earth was not immobile. Further still, Copernicus hypothesised a universe in which the Earth turned on its own axis and orbited the sun, which replaced the Earth as the planetary system’s central entity. These are the only elements which differentiate Copernican theory from Ptolemy’s model, therefore the two hypothetical systems remain largely similar. Nevertheless, Copernicus was at the origin of a revolution which would, across the five centuries which followed his life and work, radically alter our understanding of the universe. This revolution occurred in several stages, from Galileo (Italian astronomer and physicist, 1564-1642) to Kepler (German astronomer, 1571-1630), from Kepler to Newton (English physicist, mathematician and astronomer, 1642-1727) and from Newton to Einstein (American physicist, 1879-1955). 

		


		
			Biography 

			A humanist education

			Nicolaus Copernicus was born on 19 February 1473 in Toruń, a city in Royal Prussia in the heart of the Kingdom of Poland. He was the youngest of four children and his father, a rich merchant from Krakow, was attracted to Toruń by its flourishing commerce as part of the Hanseatic League. Copernicus was orphaned at just ten years old and taken to live with his maternal Uncle Lukas Watzenrode (1447-1512), a highly cultured man who was renowned for his military prowess and above all for his position as Bishop of Warmia (Ermland). 

			Having been tutored by the future chaplain to Pope Leon X (1475-1521), Bernard Sculteti (1455-1518), the 18-year-old Nicolaus Copernicus was sent by his uncle to the University of Krakow to study theology, canon law and liberal arts. It was under the teaching of Albert de Brudzewo (Polish astronomer, 1445-1497) that Copernicus learned the rudiments of astronomy. In 1496, he left for Italy to continue his studies at the University of Bologna where he continued to specialise in law and philosophy. However, in Bologna he made the acquaintance of Domenico Maria Novara (Italian astronomer, 1454-1504), with whom he made numerous astronomical observations and discovered the philosophical and scientific literature which existed on the subject. 

			Meanwhile, his uncle was appointed as Canon at Frombork Cathedral. After returning to Poland to take orders, Copernicus left once again for Italy, this time to study in Padua. There, he focussed his studies on medicine, though still managed to earn the title of doctor in canon law in May 1503. He then returned home to Poland, where he was to stay for almost all of his life until his death.

			A diverse career path

			As canon, Copernicus had great economic and political responsibility. As a doctor, he cared for his uncle the Bishop of Warmia. Furthermore, Copernicus assumed administrative responsibilities within the Prince-Bishopric of Warmia, his duties including land allocation, assisting settlers and representing the Chapter at Royal Prussian state assemblies. 

			When Poland went to war with the knights of the Teutonic Order, Copernicus fought in the conflict and was forced to flee Frombork during an attack in January 1520. He also organised the city of Olsztyn’s defence as a military commander. 

			Meanwhile, Copernicus was also writing an important paper on economic and monetary reform – De monete cutende ratio, ie “On the Minting of Coin”. In this work, Copernicus writes with great scientific rigour on the importance of monetary value in relation to gold and silver. He also expressed an early version of what would come to be known as “Gresham’s law”, whereby bad money drives out good money; that is, if two currencies are produced at the same time, the more valuable of the two will be stockpiled and cease to circulate while the less valuable will remain. 

			All these activities did not distract Copernicus from his true passion - astronomy. Every time Copernicus made a journey, he observed the heavens. Furthermore, he commissioned the construction of a tower near Frombork Cathedral which would house an observatory. His wide reading of Greek, Latin and Arab texts and his own investigations led him to question the Ptolemaic astronomical model which had prevailed for over one thousand years. Ptolemy’s geocentric system held that the Earth was situated at the centre of the universe and orbited by the other planets, something which was assrted through a series of complex adjustments. Copernicus, however, theorised a simpler heliocentric model. He made these momentous discoveries quietly and discreetly. His book De revolutionibus orbium coelestium – “On the Revolutions of the Heavenly Spheres” was almost certainly completed in 1530, yet remained unpublished until 1543 when it was printed in Nuremberg a few weeks before Copernicus died. His friend and disciple Georg Joachim von Lauchen, also known as Rheticus (Polish astronomer, 1514-1576) tried to distribute and diffuse the work of his master; not Copernicus himself. The book, which would in time lead to the major paradigm shift of the Copernican revolution, was initially met with little success. Its true value was only exposed when Tycho Brahe (Danish astronomer, 1546-1601), Galileo and Johannes Kepler used it as the basis for their own scientific deductions and discoveries.

			Copernicus died from a brain haemorrhage in May 1543. 

			
				
					A new tomb for Copernicus

					According to tradition, canons are buried in their own cathedrals. However, for centuries, Copernicus' tomb could not be located in Frombork. On 4 November 2005, after new research helped locate his burial site, archaeologists found his remains at the foot of the Holy Cross altar. The body was identified as that of Copernicus through analysis of the skull and tufts of hair belonging to one of the skeletons found there. Copernicus' body was reburied in his own cathedral on 22 May 2010 after being honoured by Józef Kowalczyk (Polish Bishop born 1938) in a mass dedicated to the occasion. 

				

			

		


		
			Context

			Poland, kingdom of chaos

			Ever since the Christian Kingdom of Poland was created in the 5th century AD, neighbouring states had viewed it as a target for conquest and invasion. Not only the Holy Roman Empire of the German Nation, but the Prussians and Lithuanians all made regular attempts to seize the land acquired by the Polish kings of the Piast Dynasty (roughly 960AD-1370) or support other invasion efforts. Throughout the 12th century, the kingdom was therefore divided into smaller vulnerable duchies. 

			In the 13th century, it was the Mongols’ turn to invade the lands dominated by the Knights of the Teutonic Order, coming to the rescue of the Duke of Mazovia who was battling against the Prussians. Polish unity was largely fostered through the growing influence of the Church’s, an influence exerted through local bishoprics which were the driving force in the community. The reign of Casimir III (1309-1370) marks a turning point in Polish politics: he succeeded in driving out the burdensome presence of the Teutonic Knights and conquer new territories which were to be distributed among farming settlers, in turn improving their standard of living. It was also under his reign that Polish industry, commerce and its cultural renown developed, the latter thanks to the founding of the University of Krakow. When the king died, the throne was initially passed on to his nephew Louis of Hungary (1326-1382) and then Louis’ daughter, Jadwiga of Anjou (1372-1399). In 1386, Jadwiga married the King of Lithuania who became King of Poland under the name of Ladislas II of Jagiellon (1352-1434). 

			
				
					The Teutonic Order

					The Teutonic Order was created between 1191 and 1198 during the third crusade at Acre in the Holy Land (Israel). It was originally founded to help German Christians on pilgrimage to the Holy Land, but the brothers of the House of Saint Mary soon formed a military order with the goal of protecting the Holy Land. During the 13th century, they moved to Northern Europe to lead campaigns against pagan populations. They conquered Prussian, Polish and Lithuanian territories and founded cities (including Toruń) and a Teutonic monastic state. However, being constantly at war with their neighbours meant that by the mid-16th century their zone of control was limited to West Prussia, a vassal of the Polish Crown. The Teutonic Order was divided through the Protestant Reformation, and went into decline until it was eventually dissolved by Napoleon I (French Emperor, 1769-1821) in 1809. It was reformed in the early 20th century and these days dedicates itself to charitable works and education. 

				

			

			The Jagiellon dynasty (1377-1572) presided over Poland, Lithuania and part of Ukraine and the Teutonic Knights were their main enemy. They occupied Poland’s Northern coast and as such Ladislas II and his successor Casimir IV (1427-1492) battled with the Order for more than half of the 15th century before finally imposing the Peace of Thorn in 1466 which allowed them access to the Baltic Sea. 

			Aside from this conflict, the vast Kingdom of Poland was faced with Russian, Ottoman and Germanic invasions. In the early 16th century it became a constitutional monarchy in which laws, tax increases and the military were voted on by a legislative body which consisted of the King, the Senate (a body of highly-placed military and religious dignitaries), representatives of local assemblies and the nobility. While the Kingdom was largely divided along linguistic, ethnic, religious and civil lines, resulting in near-constant warfare between different duchies, the 16th century marked the beginning of Poland’s golden age. Enriched by the renaissance, Poland became a hub of intellectualism and knowledge diffused by Polish-speaking scholars, fostering a new form of national unity. 

			Humanism and the Reformation

			While linguistic, cultural and religious diversity was in many ways an obstruction to establishing national unity, it endowed the Polish people with a certain tolerance which was further developed through the spread of thinking from the Renaissance and humanism. First developed in Italy, these two movements, the former artistic and the latter intellectual, are both characterised by a return to ancient sources and antiquity, whether with regards to architecture, painting, sculpture or indeed Greek and Arab philosophy. This new inspiration gave birth to an effervescent culture which spread throughout all of Europe largely due to its network of universities. As such, a whole new generation of scholars and artists emerged, who established a following through travelling between universities and thanks to the huge increase in print literature with the invention of the Gutenberg Press (invented by German printer Gutenberg, 1397-1468) in Mayence. 

			Between 1500 and 1530, the University of Krakow became a renowned intellectual centre, particularly after its reform under the Jagiellon reign. The university counted many astronomer-mathematicians among its academic workforce, including Lawrence of Raciborz (1381-1448), Piotr Lozmierza, (roughly 1430-1474) who developed a method for calculating longitude, and Albert Brudzewski. The latter designed popular astronomic tables calculated for the Krakow meridian and was the first to shed light on the contradictions of geocentrism. Lastly, Martin Biem of Olkusz (1470-1540) was a reporter to the fifth Lateran Council (1512-1517) regarding plans to reform the calendar based on the most up-to-date astronomical calculations, to which Copernicus himself contributed. All of these figures helped build strong scientific foundations on which Copernicus was to base his future work and discoveries. 

			It was during this same period that a new religious movement emerged, with August Monk Martin Luther’s (1483-1546) criticisms of Catholicism at its source. This new wave of religious thinking, which would trigger the Protestant Reformation, was fuelled by humanism, a school of thought which advocates rereading texts and a personal relationship with one’s faith. The Reformation spread through Poland much in the same way as it did in other Northern European countries; largely disseminated among the nobility by figures such as Jan Łaski (1499-1560), a Polish bishop with close ties to Ulrich Zwingli (Swiss theologian and pastor, 1484-1531) and Desiderius Erasmus (Dutch theologian and humanist, 1467-1536), whose library Łaski later purchased. This new religion preached great tolerance and was officially recognised by the princes of Poland in the 1573 Warsaw Pact
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