

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content












	

	

	
	

	

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		

		
            

		
		
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	On the Effect of Density on Gravitational Attraction, and the Implications for Chemical Bonding

	
    
        
            
            







    
    










    
    
    
    











			
                    Science Direct Working Paper No S1574-0331(04)70499-3
 
        

    
	

	
	
		
		
			7 Pages
		
		

		Posted: 25 May 2017
		
			Last revised: 23 Dec 2017
		
		
	

	
		
			
			




	See all articles by S. JohnsonS. Johnson
Independent


		

	
	
	
	
	



	
	
	
	
		
		
	
	
		
			Date Written: April 2001

		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		We are familiar only with very low density matter (a few grams per cubic centimeter). However, neutron stars and atomic nuclei are millions of times denser. Unfortunately, these extremely high density forms were not known in Sir Isaac Newtonâ€™s time, so that he did not concern himself with the effects of extreme density on gravitational attraction.For the sake of argument, let us imagine a planet with the same mass as the Earth but with a much smaller radius, a planet that is millions of times denser than Earth (a neutron planet). Furthermore, let us imagine that Newton is able to measure gravity as he approaches the planet. As he reaches a distance of one Earth radius away form the center of the tiny planet, he would expect to experience the same gravity that he experienced standing on Cambrian soil, since the mass and the distance are the same. However, much to his amazement the gravitational pull is considerably greater. As he reflects on the phenomenon, he realizes that when he was standing in Cambridge, the innumerable millions of terrestrial atoms were pulling on him in different directions, so that atoms in Istanbul and New York were not pulling him exactly toward the center of the earth. On the other hand, as he hovers one Earth radius away from the center of the tiny planet (with a radius of a few km), most of the particles that make up the planet are pulling in a direction very close to the planetâ€™s center, so that the gravitational pull is increased. Furthermore, as Newton calls Einstein to report his discovery, the latter responds elated that he is not surprised, since gravity is created when matter distorts space and a greater density should distort space more, causing a greater curvature in the direction of the smaller planet.One interesting application of this fact would be to conclude that the gravitational forces between nuclei, which are extremely dense particles) are not as small as would be predicted by Newtonâ€™s formula. Therefore, they are not negligible, as many chemists assume, arguing that gravitational forces (according to Newton) are many orders of magnitude smaller than electromagnetic forces. In other words, the extremely dense nuclei cause so much curvature in the inter atomic space, that gravity can play an important role in chemical bonding. This may help explain why D2O can be toxic to the human body and why diamond made with carbon 13 is harder than natural diamond, in spite of the accepted dogma that isotopes are chemically perfectly interchangeable. 
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