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[bookmark: _Hlk7787124]Are perceptions of the cosmos culturally conditioned?
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To answer the question, the first primary is to explore the evolutional history of cosmology in different cultures and review the different definitions of cosmos. Then, the conclusion will be revealed after reviewing the process of cosmology development in both Western and Chinese history. 

In regard to the definition of Cosmology, Nicholas Campion claimed that ‘Cosmology is the scientific study of outer space. Broadly defined, it deals with the ways in which human being locate themselves in relation to the cosmos, seen as the totality of everything.’ [footnoteRef:1] The definition of Cosmology usually split into two: one is an anthropological definition, and the other is a scientific definition. Although the definition of Cosmology is combined scientific and anthropological field, the difference between experience and science is obvious.   [1:  Nicholas Campion, Astrology and cosmology in the world’s religions, (New York: New York University Press, 2012), p.10] 


According to the claim of David Lewis- Williams and David Pearce , ‘A tension is present between one form of cosmology which arises ‘spiritually’ from within human beings…and another that derives from people’s observations of what they see and measure.’ [footnoteRef:2] Even every culture has their own explanation of cosmology about the origin story of the universe, the concept and shape of cosmos, what is the principle the cosmos works or acts, what’s the relationship between human being and universe, etc. Functional or scientific cosmology can help guide humanity, so we should not isolate scientific cosmology with anthropological cosmology specially in 21th century globalization society. [2:  David Lewis-Williams and Davide Pearce, Inside the Neolithic Mind: Consciousness, Cosmos and the Realm of the Gods (London: Thames&Hudson, 2009), p.61] 


‘However, science now appears to be closing in on an origin story that may actually be true-one that can withstand the most rigorous tests and will still be accepted hundreds of years from now, as Newton's theory remains valid for the solar system (within known limitations). This is the highest grade of truth possible in modem science.’ [footnoteRef:3]Although scientific cosmology is an aspect of cosmology, the development of science and instrument help people know more cosmos and develop the modern cosmology. The development of cosmology will help enlighten anthropologist and philosopher about the role how human being play in the universe.  [3:  Nancy Ellen Abrams and Joel R. Primack, Cosmology and 21st-Century Culture, (Washington DC: American Association for Advancement of Science, 2001), p. 1769] 


Nancy Ellen Abrams and Joel R. Primack also argued that ‘A living cosmology for 21st-century culture will emerge when the scientific nature of the universe becomes enlightening for human beings. Human life can continue to be enhanced as long as our creativity in restoring the Earth stays ahead of our material growth.’ [footnoteRef:4] Because of globalization of civilization, from Western Big Bang theory to cosmos Inflation theory, the revolution in Western scientific cosmology opened and extended the door of Western cosmos to a wider world.  [4:  Nancy Ellen Abrams and Joel R. Primack, Cosmology and 21st-Century Culture, (Washington DC: American Association for Advancement of Science, 2001), p. 1770] 


The classic concept of Cosmos and Cosmology in the West 

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In the story of Genesis in Bible, God created the world and everything. So in biblical times, people believe that the blue sky held up by a hard and transparent dome cover the flat Earth. In Plato’s Timaeus, the God arrange a perfect and ordered word: Earth is the center of Cosmos and other planets encompass the Earth. The perfect shape of celestial pathway is round. Nicholas Campion claimed that ‘The “Cosmos” is a word of Greek origin that translates roughly as “beautiful order”. ’[footnoteRef:5] In the cosmos theory of Greek philosophers, the universe is not flat as told by Bible, but a round celestial object, which is a firm and unquestionable theory rooted in people’s mind, especial influenced the Jews, Moslems and Christians. Bernadette Brady also claimed that ‘In contrast to chaosmos, the classical cosmos(Kosmos)was a world born from a stable state of intellect and logical order. Plato, in Gorgias, defined Kosmos as the“partnership and friendship, orderliness, self-control, and justice” which “hold together heaven and earth, and gods and men, and that is why they call this universe a world order(kosmos), my friend, and not an undisciplined world-disorder”.’ [footnoteRef:6] [5:  Nicholas Campion, Astrology and cosmology in the world’s religions, (NewYork: New York University Press, 2012), p.4]  [6:  Bernadette Brady, Cosmos, Chaosmos and Astrology, (Ceredigion: Sophia Centre Press, 2014), p. 10 ] 


In the era of Aristotle, nine concentric spheres constitute the cosmos. The constitution of a life or an object can be described by the four elements, which were thought to have birth and death, growing and aging, even though our world or nature was thought running in cycle and endless. This theory resulted in the viewpoint that the earth would have been the center of the space, the point was later called geocentric cosmology. As the development of Plato’s four elements theory, in Aristotle’s theory, the cosmos is constituted by five elements. Besides Fire, Water, Air, Earth four elements, Etheric is the fifth one which is pure and origin, and represent eternal, no increase or decrease, no qualitative change, no infringement. In Aristotle's theory, the cosmos is eternal in time, though in space it is finite, being spherical of shape.

In the thirteenth century,‘St. Thomas Aquinas reaffirms the Aristotelian-Ptolemaic cosmology substantially, except that Aristotle's Unmoved Mover, in suitable modified form, becomes the Christian God, the Creator who made the universe at a definite time in the past. Thus one important change is introduced into Aristotle's cosmology: the geocentric universe now becomes finite in time as well as in space, whereas for Aristotle it was eternal in time.’ [footnoteRef:7]In those Greek philosopher’s cosmology theory, the Open system of universe was instinctively rejected by philosophers. People want to find the origin of cosmos since the time is finite. So the Creator of cosmos led people believe the existence of God. On the opposite, an open-up and non-limitation space and time would lead people feel insecurity because of unknowable universe. In ancient Greek philosophers’ theory, the cosmos cannot be an open-up one, because without the outside world, the cosmos is all. The closure of the cosmos was due to the closure of the circular motion. A closed universe matches the concept of existence. Philosophers and theologians would feel safe, because of the perfect sphere shape, finite, closed, and the Earth sitting in the center of cosmos. The uniformed circular motion reflects the greatest harmony and order of Cosmos. [7:  Oliver L. Reiser ,The Evolution of Cosmologies, (Chicago: Philosophy of Science, Vol. 19, 1952), p.95] 


In the following hundreds of years, with highly praising of Aristotle and Ptolemy’s cosmology theory in Christian theology, the spherical cosmos entered the collective consciousness of the European mainstream society and appeared as a prototype in many literary works. And the hierarchy of church, aristocracy and family reflected this hierarchy of cosmos order. By this way, we can find how the culture effect on the perceptions of cosmology in the west, from the Bible time by imagination of dome over and flat Earth to the nine concentric spheres reflecting the hierarchy of society.  

For a long time, theologians, philosophers and poets lived in peace because of their common belief in Aristotle’s cosmology. Especially, Ptolemy, the successor of Aristotle, inherited Aristotle's model of the universe and kept adding sub-spheres, making the Earth surrounded by more and more layers and making everyone feel safe. But with the development of the heliocentric theory of Copernicus, Galileo's telescope invention, the progress of science brought people more information of the cosmos. The limited time and space theory, reflecting the decadent feudal hierarchy church system, was faced a big challenge. Based on Copernicus's heliocentric theory, in Bruno’s cosmology, he believed that the Earth was naked in a universe of alternating light and dark, turbulent and boundless. 

In ‘Concerning Cause, Principle, and Unity’, Bruno claimed that ‘The universe is not substance, because it has no shape and cannot have a shape. It is infinite and unbounded.’[footnoteRef:8] The classic perfectly spherical cosmos theory was critiqued by Bruno. Because of no boundary, no sphere would locate in the center of Cosmos. And the center of Cosmos could be everywhere or nowhere. The Earth, the perfect center of the cosmos in Aristotle’s cosmology, was thrown into the darkness of cosmos, which plunged people into the fear of a chaotic universe. Bruno's cosmology became a big challenge of classic Greek philosophical cosmology and brought a storm in the religion community. As a consequence, Bruno was sentenced to death by the inquisition in 1600. At the same era, the first astronomical telescope was born. This scientific milestone, which established the important foundation for modern astronomy, however, destabilized the unshakable geocentric cosmology, which had prevailed for over 1,500 years, and directly caused panic among ruling class as well as religious leaders, who thereafter forced Galileo grounded for the rest of his life.  [8:  Giordano Bruno, Concerning Cause, Principle, and Unity, (Beijing: The commercial Press, 1998), p.56 ] 


According to ‘The idea of Culture’, Eagleton argued that history and politics are concealed in the world culture as well as theology. Thus, culture become a ‘kind of ethic pedagogy which will fit us for political citizenship.’ ‘Culture, then, is the unconscious verso of the recto of civilized life, the taken-for-granted beliefs and predilections which must be dimly present for us to be able to act at all.’[footnoteRef:9] The cases of Bruno and Galileo are the most obvious proof that the culture as a kind of ethic civilization and the taken-for-granted beliefs constrained and impeded the development of modern cosmology. Such impedance had a profound influence on the development of western modern cosmology, and caused the revolution of cosmology stagnated until Newton's theory of universal gravitation. Therefore, we can find that the realization of cosmology is partial conditioned by culture. Meanwhile, the cosmology is effect by the scientific development. Culture is also a mirror of cosmology, reflecting people's understanding of universe and their good wishes to the universe.  [9:  Terry Eagleton, The Idea of Culture, (Oxford: Blackwell, 2000), p. 28] 



The classic concept of Cosmos and Cosmology in China 

The Chinese translation of ‘Cosmos’ is Space (Yu) and Time (Zhou). It can be found in ‘Shi Zi’: ‘up and down of square is Yu, and the past to the present is Zhou’[footnoteRef:10]. According to ‘Zhuangzi Geng Sang Chu’, Zhuangzi's description of Cosmos is ‘Space (Yu) is solid and everywhere. Time (Zhou) is long, without origin.’[footnoteRef:11] It means that space is real and touchable with no boundary and non-limitation, meanwhile, time is last ever long with no beginning and end. Zhuangzi also claimed that 'it is generic if its four-square is infinity and no boundaries. Who is the bearer of all things? It is called 'none'.’[footnoteRef:12] It means that the space is infinite, out of the heaven and the earth, and cosmos is no boundary and no fixed shape. Also, in Lao Tzu’s Tao Te Ching, we can find the certain principles which explain the origin, production and transformation of things. The Dao is a principle of origin and representing the mysterious source from which all things arise, which also effects the ancient Chinese cosmology.  [10:  Shi Zi, Shi Zi, (Shanghai: East China Normal University Press,2009), p.27]  [11:  Zhuangzi, Zhuangzi Geng Sang Chu, (Beijing: Chung Hwa Book Company, 1983), p.531]  [12:  Zhuangzi, Zhuangzi Qiu shui, (Beijing: Chung Hwa Book Company, 1983), p.410] 


‘All that exists takes its beginning in nothingness, thus at the time when there were neither forms nor names, it [Dao] was the beginning of the myriad things.’ [footnoteRef:13]Comparing with the closed, limited and static cosmos in Greek theory, the cosmos in Chinese ancient cosmology was constituted by infinite space, infinite time and endless change, which is related to the Taoism and Confucianism. Confucian and Taoist philosophers got noticed on the correspondence among heaven, Earth and human beings, and revealed the ubiquitous life process in the special time axis. The cycles and changes of the life process make the universe act not as a mechanical circular in a closed system. Also, Mary Evelyn Tucker claimed that ‘the Confucian tradition is concerned with encouraging moral and spiritual cultivation of the individual within a cosmological context.’ 	Ancient Chinese philosophers have regarded the world and human beings as "uncreated, as constituting the central features of a spontaneously self-generating cosmos having no creator, god, ultimate cause, or will external to itself.”’[footnoteRef:14] Moreover, all the things blend, generate and disappear in the cosmos, the all-in-one nature leads to a chaotic, open and endless universe, compared with the perfect order in classic Greek cosmology.  [13:  David Chai, MEONTOLOGICAL GENERATIVITY: A DAOIST READING OF THE THING, Philosophy East and West Vol. 64, (Honolulu: University of Hawai'i Press, 2014), p. 308]  [14:  Mary Evelyn Tucker, Religious Dimensions of Confucianism: Cosmology and Cultivation, Philosophy East and West, vol 48, (Honolulu: University of Hawai'i Press, 1998), p.9] 


In ancient China, there were major three physical models of cosmos: the kai thien theory, the hun thien theory and the hsuan yeh theory. In Zhou dynasty, the kai thien theory was formed: ‘the heaven is as round as canopy, and the Earth is square as chessboard.’ [footnoteRef:15] But it was challenged about the shape of Earth. Then the shape of Earth was developed from square to a semi-sphere: ‘the shape of Heaven is like a canopy, and the shape of Earth is like a dish.’[footnoteRef:16] But in kai thien theory , the model of Heaven and Earth cannot explain the movement of the sun, moon and other stars. Later on, the model of Earth changed from a semi-sphere to a whole sphere, which formed the hun thien theory in Han dynasty. The description of Zhang Heng's ‘hun thien’ theory is as following: ‘the muddy Heaven is like an egg, the celestial body is as round as a projectile, the earth is as egg’s yolk, which is solitary in the interior of egg. The heaven is big but the Earth is small. There is water in the space of heaven. The heaven is the cover of the Earth, like the shell of egg. Heaven and Earth stand in the space and float on the water.’ [footnoteRef:17] According to the description of hun thien theory, it is a closed heaven and Earth model. Because in ‘ Zhou Bi Suan Jing’, the first Chinese calculation book, Zhang Heng had already calculated the size of the Earth.  [15:  Fang Xuanling, the Book of Jin Astronomical Records, (Beijing: Chung Hwa Book Company, 1974), p.279]  [16:  Fang Xuanling, the Book of Jin Astronomical Records, (Beijing: Chung Hwa Book Company, 1974), p.280]  [17:  Chen Zunwei, History of Chinese Astronomy, (Shanghai: Shanghai People Publisher, 2016), p.1311] 


[bookmark: _GoBack]However, the model of Heaven and Earth cannot represent the whole concept of Chinese cosmology. The model of kai thien theory and hun thien theory only represent the relationship between heaven and earth, rather than the planets’ relationship in the universe. Even Zhang Heng, the author of hun tien theory, also claimed that ‘The things go through our mind, they are knowledge. What is Cosmos? Cosmos’s space is no shape and endless.’ [footnoteRef:18] It means that the vast cosmos is out of scope which ancient Chinese can observe and calculate. The heaven and earth model is limited size which can be calculated, but the cosmos is unlimited, which still followed the cosmology theory in Pre-Qin period. As discussed in the beginning, the cosmology, as a matter of fact, can be understood in a more spiritual way rather than originating from Big Bang or in so called scientific way, which is commonly acknowledged at right moment or present period of time, just like geocentric cosmology used to be scientific and believed without a shadow. Thus, the finite model of heaven and earth does not contradict the infinite cosmology theroy. The observation of ancient Chinese astronomy was restricted by development of technology, but the thought of the cosmos beyond the heaven and the earth was indeed deeply influenced by the Confucian and Taoist’ belief. Also, the belief of Confucian and Taoist exactly reflects the definition of Culture, which claimed by Eagleton, ‘Culture, then, is the unconscious verso of the recto of civilized life, the taken-for-granted beliefs and predilections which must be dimly present for us to be able to act at all.’[footnoteRef:19] No one can against that the theory of Confucian and Taoist are the root beliefs in every Chinese’s mind. Thus, the culture had influenced ancient Chinese Cosmology deeply.  [18:  Chen Zunwei, History of Chinese Astronomy, (Shanghai: Shanghai People Publisher, 2016), p.1301]  [19:  Terry Eagleton, The Idea of Culture, (Oxford: Blackwell, 2000), p. 28] 


While, in hsuan yeh theory, the model of cosmos was clarified to be an unlimited one. In ‘Jin Shu Tianwenzhi’, it was described that the vast cosmos is dark and nihility. The sun, moon and stars float naturally in the void. The seven illuminants go direct or retrograde, live or pass away. All the stars have a lifecycle and would experience different life stage, such as creation, stability, destruction, extinction. Birth and death would be always cycling in the universe. The cosmos is constantly changing. We could find that hsuan yeh theory was affected deeply by the Book of Change. Yin and Yang, five elements, the thought of time were origin from the book of Change. Yin Yang and changeable timing constituted the fundamental principles of ancient Chinese cosmology. Also, ancient Chinese philosophers, such as Confucius and Laozi, were deeply influenced by the Book of Change. It was said a famous story about Confucius: when Confucius standing by a river, he expressed his insights into the everchanging nature of things and events: ‘What passes away is, perhaps, like this. Day and night it never lets up.’[footnoteRef:20] During the fill and empty, the wax and wane process, the Dao of changes is forever without rest. ‘Rising and sinking without fixed law, firm and yielding transform each other. They cannot be confined within a rule; it is only change that is at work here.’[footnoteRef:21] [20:  Confucius, Lun Yu, (Beijing: Chung Hwa Book Company, 1980), p.92]  [21:  Wonsuk Chang, Reflections on Time and Related Ideas in the Yijing, Philosophy East and West, Vol. 59, No. 2 (Honolulu: University of Hawai'i Press, 2009), p. 226] 


As we mentioned, the concept of time is apart of cosmos, named ‘Zhou’, which is not separate from space, named ‘Yu’. In ancient Chinese philosophers’ mind, things are always provisional and conclude that transformation is time itself. Time was understood by the primary aspect of changing. As advanced in a spiral motion, time in the Book of Change is asymmetric, creative, and irreversible, as much as cyclic, cumulative, and preserving. Wonsuk Chang argued that ‘Time in the Book of Change may serve a conservative purpose - namely, restoring the past. But it also serves the creative purpose of producing novelty. This evolutionary process is that of an advancing spiral, which ever produces novelty while simultaneously returning again and again to the nascent sources.’[footnoteRef:22] [22:  Wonsuk Chang, Reflections on Time and Related Ideas in the Yijing, Philosophy East and West, Vol. 59, No. 2, (Honolulu: University of Hawai'i Press, 2009), p. 229] 


In all, in ancient Chinese cosmology, the idea was insisted that both space and time are unlimited, and the cosmos did not begin with an origin and will neither have an end. Also, people stood on an attitude that the cosmos is constituted by constant changes. In such cosmology, heaven and Earth are limited and can be measured, while the cosmos, which is full of numerous heavens and earths, does not have any boundaries, neither in time nor in space. It believes that only can constant variations keep the universe’s frequency, vitality and eternity. Seemingly, the unlimited cosmos can be demonstrated respectively from the levels of time, space and change. However, when connecting them together, the infinity of the universe can be attributed to the truth that only boundless space formed by infinite changes may accept countless affairs created by unlimited time. The ancient Greek cosmology is about static and motion, finite and infinite, while ancient Chinese cosmology is about the unity of time, space and change, the ontology view of the universe, which combined the observation and thinking of nature represented by Confucianism and Taoism in ancient China. It can be found that the Chinese classical philosophy, especially the philosophers led by Confucius and Laozi, had a great influence on the Chinese classical cosmology. The root culture and beliefs are so different between two civilizations. That’s why the concept of Cosmos and Cosmology are totally different between ancient Greek and Chinese theory. 

Conclusion 

In the West, the development of Cosmology has been influenced by the science. Along with the process of science, the cosmology has gone through the evolution from ancient Greek Cosmology to Modern Cosmology. But during the process, the culture and political issues from Christian religious had influenced the development of Cosmology. People’s belief constrained and impeded the development of medieval cosmology.
While, in China, from pre-Qin to Ming and Qing dynasties, the infinity cosmology is still the major cosmology and had big influence. Even astronomer Zhang Heng had tried to calculate the size of the Earth. Still he believed the infinity cosmology and knew the calculation’s limitation. We can find that the culture of Daoism and Confucianism influenced classic Chinese Cosmology deeply. It is no doubt that the perceptions of the cosmos are culturally conditioned either in the West, Or in China.
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