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                     Abstract
This is a 2-part introduction to the dynamics of rational surface automorphisms. Such maps can be written in coordinates as rational functions or polynomials. The first part concerns polynomial automorphisms of complex 2-space and includes the complex Henon family.
The second part concerns compact (complex) rational surfaces. The basic properties of automorphisms of positive entropy are given, as well as the construction of invariant currents and measures. This is illustrated by a number of examples.
Keywords
	Cohomology Class
	Blow Down
	Rational Surface
	Fatou Component
	Exceptional Curve

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.




                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                     References
	Barth, W.P., Hulek, K., Peters, C.A.M., Van de Ven.: Antonius Compact Complex Surfaces. Second edition. Ergebnisse der Mathematik und ihrer Grenzgebiete. Springer-Verlag, Berlin (2004)

                        Google Scholar 
                

	Bedford, E., Kim, K.H.: On the degree growth of birational mappings in higher dimension. J. Geom. Anal. 14, 567–596 (2004). arXiv:math.DS/0406621

                    Google Scholar 
                

	Bedford, E., Kim, K.H.: Periodicities in linear fractional recurrences: degree growth of birational surface maps. Mich. Math. J. bf 54, 647–670 (2006). arxiv:math.DS/0509645

                    Google Scholar 
                

	Bedford, E., Kim, K.H.: Dynamics of rational surface automorphisms: linear fractional recurrences. J. Geomet. Anal. 19, 553–583 (2009). arXiv:math/0611297

                    Google Scholar 
                

	Bedford, E., Kim, K.H.: Continuous families of rational surface automorphisms with positive entropy, Math. Ann., arXiv:0804.2078

                    Google Scholar 
                

	Bedford, E., Lyubich, M., Smillie, J.: Polynomial diffeomorphisms of C
                  2. IV: the measure of maximal entropy and laminar currents. Invent. Math. 112, 77–125 (1993)
MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Bedford, E., Smillie, J.: Polynomial diffeomorphisms of C
                  2: currents, equilibrium measure, and hyperbolicity. Invent. Math. 87, 69–99 (1990)
MathSciNet 
    
                    Google Scholar 
                

	Bedford, E., Smillie, J.: Polynomial diffeomorphisms of C
                  2. II: Stable manifolds and recurrence. J. Am. Math. Soc. 4(4), 657–679 (1991)
MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Bedford, E., Smillie, J.: Polynomial diffeomorphisms of C
                  2. VII: Hyperbolicity and external rays. Ann. Sci. Ecole Norm. Sup. 32, 455–497 (1999)
MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Bedford, E., Smillie, J.: External rays in the dynamics of polynomial automorphisms of C
                  2. Complex geometric analysis in Pohang (1997), 41–79, Contemp. Math., 222, Am. Math. Soc., Providence, RI (1999)

                        Google Scholar 
                

	Cantat, S.: Dynamique des automorphismes des surfaces projectives complexes. C. R. Acad. Sci. Paris Sér. I Math. 328(10), 901–906 (1999)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Cantat, S.: Dynamique des automorphismes des surfaces K3. Acta Math. 187(1), 1–57 (2001)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Cantat, S.: Quelques aspects des systèmes dynamiques polynomiaux: Existence, exemples, rigidité. Panorama et Synthèse, vol. 30, arXiv:0811.2325

                        Google Scholar 
                

	Cerveau, D., Déserti, J.: Transformations Birationelles de Petit Degré.

                        Google Scholar 
                

	Diller, J.: Cremona transformations, surface automorphisms, and the group law, arXiv:0811.3038

                        Google Scholar 
                

	Diller, J., Dujardin, R., Guedj, V.: Dynamics of meromorphic maps with small topological degree I: from cohomology to currents. Indiana U. Math. J., arXiv:0803.0955

                        Google Scholar 
                

	Diller, J., Dujardin, R., Guedj, V.: Dynamics of meromorphic maps with small topological degree II: Energy and invariant measure. Comment. Math. Helvet., arXiv:0805.3842

                        Google Scholar 
                

	Diller, J., Dujardin, R., Guedj, V.: Dynamics of meromorphic maps with small topological degree III: geometric currents and ergodic theory. Annales Scientifiques de l’ENS 43, 235–278 (2010). arXiv:0806.0146

                    Google Scholar 
                

	Diller, J., Favre, C.: Dynamics of bimeromorphic maps of surfaces. Am. J. Math. 123, 1135–1169 (2001)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Dolgachev, I.: Reflection groups in algebraic geometry. Bull. AMS 45, 1–60 (2008)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Dujardin, R.: Laminar currents and birational dynamics. Duke Math. J. 131(2), 219–247 (2006)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Fornæss, J.E., Sibony, N.: Complex Hénon mappings in C
                  2 and Fatou-Bieberbach domains. Duke Math. J. 65, 345–380 (1992)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Fornæss, J.E., Sibony, N.: Classification of recurrent domains for some holomorphic maps. Math. Ann. 301, 813–820 (1995)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Fornæss, J.E., Sibony, N.: Complex dynamics in higher dimensions. Notes partially written by Estela A. Gavosto. NATO Adv. Sci. Inst. Ser. C Math. Phys. Sci. 439, Complex potential theory (Montreal, PQ, 1993), 131–186, Kluwer Acad. Publ., Dordrecht, 1994.

                        Google Scholar 
                

	Friedland, S., Milnor, J.: Dynamical properties of plane polynomial automorphisms. Ergod. Theor. Dyn. Syst. 9(1), 67–99 (1989)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Grauert, H., Fritzsche, K.: From holomorphic functions to complex manifolds. Graduate Texts in Mathematics, 213. Springer-Verlag, New York (2002)

                        Google Scholar 
                

	Griffiths, P., Harris, J.: Principles of Algebraic Geometry. John Wiley, New York (1978)
MATH 
    
                    Google Scholar 
                

	Guedj, V.: Propriétés ergodiques des applications rationnelles, arXiv:math/0611302

                        Google Scholar 
                

	Herman, M.-R.: Recent results and some open questions on Siegel’s linearization theorem of germs of complex analytic diffeomorphisms of C
                  n near a fixed point. VIIIth international congress on mathematical physics (Marseille, 1986), 138–184, World Sci. Publishing, Singapore (1987)

                        Google Scholar 
                

	Hirschowitz, A.: Sumétries des surfaces rationnelles génériques. Math. Ann. 281(2), 255–261 (1988)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Hubbard, J.H., Oberste-Vorth, R.: Hénon mappings in the complex domain. I. The global topology of dynamical space. Inst. Hautes Études Sci. Publ. Math. 79, 5–46 (1994)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Hubbard, J.H., Oberste-Vorth, R.: Hénon mappings in the complex domain. II. Projective and inductive limits of polynomials. Real and Complex Dynamical Systems (Hillerød), 1993 ED B. Branner and P. Hjorth, 1995 pp. 89–132

                        Google Scholar 
                

	Ishii, Y.: Hyperbolic polynomial diffeomorphisms of C
                  2. II. Hubbard trees. Adv. Math. 220(4), 985–1022 (2009)
MATH 
    
                    Google Scholar 
                

	Koitabashi, M.: Automorphism groups of generic rational surfaces. J. Algebra 116(1), 130–142 (1988)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	McMullen, C.: Dynamics on K3 surfaces: Salem numbers and Siegel disks. J. Reine Angew. Math. 545, 201–233 (2002)
MathSciNet 
    MATH 
    
                    Google Scholar 
                

	McMullen, C.: Dynamics on blowups of the projective plane. Pub. Sci. IHES, 105, 49–89 (2007)
MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Morosawa, S., Nishimura, Y., Taniguchi, M., Ueda, T.: Holomorphic Dynamics. Cambridge University Press, Cambridge (2000)
MATH 
    
                    Google Scholar 
                

	Narasimhan, R.: Several complex variables. Reprint of the 1971 original. Chicago Lectures in Mathematics. University of Chicago Press, Chicago, IL (1995)

                        Google Scholar 
                

	Oliva, R.: On the combinatorics of external rays in the dynamics of the complex Hénon map. Ph. D. Thesis, Cornell University (1997)

                    Google Scholar 
                

	Sibony, N.: Dynamique des applications rationnelles de P
                  k, Dynamique et géométrie complexes (Lyon, 1997). Panor. Synthèses, 8, Soc. Math. France, Paris, 9–185 (1999)

                        Google Scholar 
                

	Ueda, T.: Local structure of analytic transformations of two complex variables. I. J. Math. Kyoto Univ. 26(2), 233–261 (1986)
MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Ueda, T.: Local structure of analytic transformations of two complex variables. II. J. Math. Kyoto Univ. 31, 695–711 (1991)
MathSciNet 
    MATH 
    
                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Department of Mathematics, Indiana University, 47405, Bloomington, IN, USA
Eric Bedford


Authors	Eric BedfordView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Eric Bedford .


 Editor information
Editors and Affiliations
	Department of Mathematics "U.Dini", University of Florence, viale Morgagni 67/A, Firenze, 50134, Italy
Graziano Gentili 

	Dipartimento di Strutture, Università della Calabria, Ponte Pietro Bucci 39, Arcavacata di Rende (CS), 87036, Italy
Jacques Guenot 

	Dipartimento di Matematica "U.Dini", Università di Firenze, viale Morgagni 67/A, Firenze, 50134, Italy
Giorgio Patrizio 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2010 Springer-Verlag Berlin Heidelberg


 About this chapter
Cite this chapter
Bedford, E. (2010).  Dynamics of Rational Surface Automorphisms.

                     In: Gentili, G., Guenot, J., Patrizio, G. (eds) Holomorphic Dynamical Systems. Lecture Notes in Mathematics(), vol 1998. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-13171-4_2
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-642-13171-4_2

	Published: 11 June 2010

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-642-13170-7

	
                                Online ISBN: 978-3-642-13171-4

	eBook Packages: Mathematics and StatisticsMathematics and Statistics (R0)


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.92.44.249
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



