







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 01 November 2006



                    Decoding the ancient Greek astronomical calculator known as the Antikythera Mechanism

                    	T. Freeth1,2, 
	Y. Bitsakis3,5, 
	X. Moussas3, 
	J. H. Seiradakis4, 
	A. Tselikas5, 
	H. Mangou6, 
	M. Zafeiropoulou6, 
	R. Hadland7, 
	D. Bate7, 
	A. Ramsey7, 
	M. Allen7, 
	A. Crawley7, 
	P. Hockley7, 
	T. Malzbender8, 
	D. Gelb8, 
	W. Ambrisco9 & 
	â€¦
	M. G. Edmunds1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 444,Â pages 587â€“591 (2006)Cite this article
                    

                    
        
            	
                        8660 Accesses

                    
	
                        177 Citations

                    
	
                            206 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The Antikythera Mechanism is a unique Greek geared device, constructed around the end of the second century bc. It is known1,2,3,4,5,6,7,8,9 that it calculated and displayed celestial information, particularly cycles such as the phases of the moon and a luni-solar calendar. Calendars were important to ancient societies10 for timing agricultural activity and fixing religious festivals. Eclipses and planetary motions were often interpreted as omens, while the calm regularity of the astronomical cycles must have been philosophically attractive in an uncertain and violent world. Named after its place of discovery in 1901 in a Roman shipwreck, the Antikythera Mechanism is technically more complex than any known device for at least a millennium afterwards. Its specific functions have remained controversial11,12,13,14 because its gears and the inscriptions upon its faces are only fragmentary. Here we report surface imaging and high-resolution X-ray tomography of the surviving fragments, enabling us to reconstruct the gear function and double the number of deciphered inscriptions. The mechanism predicted lunar and solar eclipses on the basis of Babylonian arithmetic-progression cycles. The inscriptions support suggestions of mechanical display of planetary positions9,14,15, now lost. In the second century bc, Hipparchos developed a theory to explain the irregularities of the Moonâ€™s motion across the sky caused by its elliptic orbit. We find a mechanical realization of this theory in the gearing of the mechanism, revealing an unexpected degree of technical sophistication for the period.
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                    Figure 1: The surviving fragments of the Antikythera Mechanism.
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Figure 2: A schematic view of the mechanism to illustrate the position of major inscriptions and dials.
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Figure 3: The â€˜pointer-followerâ€™ lunar month indicator of the upper back dial.
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Figure 4: Reconstruction of the back dials.
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Figure 5: New reconstruction of the gear trains.
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Figure 6: The â€˜Hipparchosâ€™ lunar mechanism mounted on gear e3.
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Planetary gears
The Antikythera Mechanism is an intricate bronze construction discovered damaged and fragmented in the wreck of a cargo ship off the Greek island of Antikythera in 1900. Made towards the end of the second century BC, it contains 30 bronze gear wheels and many astronomical inscriptions. The mechanism is technically more complex than any known device for at least a millennium afterwards. It acted as a lunarâ€“solar calendar, but its specific functions have remained controversial. Now a joint Britishâ€“Greek team has reconstructed the device based on surface imaging and X-ray tomography of the surviving fragments. The reconstruction shows how the gears worked, and doubles the number of deciphered inscriptions. The Mechanism seems to have been a sophisticated predictor for the Sun/Moon/Earth system, and can justifiably be claimed as the world's oldest known analogue computer.
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