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            Abstract
The methods of fractal geometry allow the classification of non-equilibrium growth processes according to their scaling properties. This classification and computer simulations give insight into a great variety of complex structures.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Network efficiency of spatial systems with fractal morphology: a geometric graphs approach
                                        
                                    

                                    
                                        Article
                                         Open access
                                         31 October 2023
                                    

                                

                                A. C. Flores-Ortega, J. R. NicolÃ¡s-Carlock & J. L. Carrillo-Estrada

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Deciphering the generating rules and functionalities of complex networks
                                        
                                    

                                    
                                        Article
                                         Open access
                                         25 November 2021
                                    

                                

                                Xiongye Xiao, Hanlong Chen & Paul Bogdan

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Universal exploration dynamics of random walks
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 February 2023
                                    

                                

                                LÃ©o RÃ©gnier, Maxim Dolgushev, â€¦ Olivier BÃ©nichou

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Mandelbrot, B. The Fractal Geometry of Nature (Freeman, San Francisco, 1982).
MATHÂ 
    
                    Google ScholarÂ 
                

	Family, F. & Landau, D. (eds) Kinetics of Aggregation and Gelation (North-Holland, New York, 1984).
BookÂ 
    
                    Google ScholarÂ 
                

	Pynn, R. & Skjeltorp, A. (eds) Scaling Phenomena in Disordered Systems (Plenum, NewYork, 1985).

	Stanley, H. & Ostrowsky, N. (eds) On Growth and Form (Nijhoff, The Hague, 1985).

                    Google ScholarÂ 
                

	Witten, T. & Sander, L. Phys. Rev. Lett. 47, 1400â€“1403 (1981).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Witten, T. & Sander, L. Phys. Rev. B. 27 5686â€“5697 (1983).
ArticleÂ 
    ADSÂ 
    MathSciNetÂ 
    
                    Google ScholarÂ 
                

	Brady, R. & Ball, R. Nature 309, 225â€“229 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Matsushita, M., Sano, M., Hayakawa, Y., Honjo, H. & Sawada, Y. Phys. Rev. Lett. 53, 286â€“289 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Meakin, P. Phys. Rev. A 27, 2616â€“2623 (1983).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Niemeyer, L., Pietronero, L. & Wiesmann, H. Phys. Rev. Lett. 52, 1033â€“1036 (1984).
ArticleÂ 
    ADSÂ 
    MathSciNetÂ 
    
                    Google ScholarÂ 
                

	Paterson, L. Phys. Rev. Lett. 52, 1621â€“1624 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Saffman, P. & Taylor, G. Proc. R. Soc. A245, 312â€“329 (1958).
ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chen, J. & Wilkinson, D. Phys. Rev. Lett. 55, 1892â€“1895 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nittman, J., Daccord, G. & Stanley, H. Nature 314, 141â€“144 (1985).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Ben-Jacob, E. et al. Phys. Rev. Lett. 55, 1315â€“1318 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Leamy, H., Gilmer, G. & Dirks, A. in Current Topics in Materials Science Vol. 6 (ed. Kaldis, E.) (North-Holland, New York, 1980).

                    Google ScholarÂ 
                

	Bensimon, D., Shraiman, B. & Liang, S. Phys. Lett. 102A, 238â€“240 (1984).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Meakin, P. Phys. Rev. B 28, 5221â€“5224 (1983).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Family, F. & Viscek, T. J. Phys. A 18, L75â€“L81 (1985).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Voss, R., in Scaling Phenomena in Disordered Systems (eds Pynn, R. & Skjeltorp, A.) 1â€“11 (Plenum, New York, 1985).

                    Google ScholarÂ 
                

	Ramanlal, P. & Sander, L. Phys. Rev. Lett. 54, 1828â€“1831 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Peters, H. P., Stauffer, D., Holters, H. P. & Loewenich, K. Z. Phys. B34, 399â€“408 (1979).

                    Google ScholarÂ 
                

	Racz, Z. & Plischke, M. Phys. Rev. A31, 985â€“993 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Richter, R., Sander, L. & Cheng, Z. J. Coll. Interf. Sci. 100, 203â€“209 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Weitz, D. & Oliveria, M. Phys. Rev. Lett. 52, 1433â€“1436 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Meakin, P. Phys. Rev. Lett. 51, 1119â€“1122 (1983).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Kolb, M., Botet, R. & Jullien, R. Phys. Rev. Lett. 51, 1123â€“1126 (1983).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Jullien, R. & Kolb, M. J. Phys. A 17, L639â€“L643 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schaefer, D., Martin, J. Wiltzius, P. & Cannell, D. Phys. Rev. Lett. 52, 2371â€“2374 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Weitz, D., Huang, J., Lin, M. & Sung, J. Phys. Rev. Lett. 54, 1416â€“1419 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Botet, R. Jullien, R. & Kolb, M. J. Phys. A 17, L75â€“L79 (1984).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Botet, R. & Jullien, R. J. Phys. A 17, 2517â€“2530 (1984).
ArticleÂ 
    ADSÂ 
    MathSciNetÂ 
    
                    Google ScholarÂ 
                

	Ball, R. & Witten, T. J. statist. Phys. 36, 863â€“866 (1984).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Langer, J. Rev. mod. Phys. 52, 1â€“28 (1980).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mullins, W. & Sekerka, R. J. appl. Phys. 34, 323â€“329 (1963).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Turkevich, L. & Scher, H. Phys. Rev. Lett. 55, 1026â€“1031 (1985).
ArticleÂ 
    ADSÂ 
    MathSciNetÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Halsey, T., Meakin, P. & Procaccia, I. Phys. Rev. Lett. 56, 854â€“857 (1986).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kadanoff, L. J. statist. Phys. 39, 267â€“283 (1985).
ArticleÂ 
    ADSÂ 
    MathSciNetÂ 
    
                    Google ScholarÂ 
                

	Viscek, T. Phys. Rev. Lett. 53, 2281â€“2284 (1984).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Brower, R., Kessler, D., Koplik, J. & Levine, H. Phys. Rev. A29, 1335â€“1342 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ben-Jacob, E., Goldenfeld, N., Langer, J. & Schon, G. Phys. Rev. A29, 330â€“340 (1984).
ArticleÂ 
    ADSÂ 
    MathSciNetÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ball, R. & Brady, R. J. Phys. A 18, L809â€“L813 (1985).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Ball, R., Brady, R., Rossi, G. & Thompson, B. Phys. Rev. Lett. 55, 1406â€“1409 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sander, L., Ramanlal, P. & Ben-Jacob, E. Phys. Rev. A32, 3160â€“3163 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Grier, D., Ben-Jacob, E., Clarke, R. & Sander, L. Phys. Rev. Lett. 56, 1264â€“1267 (1986).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sawada, Y., Doughtery, A. & Gollub, J. Phys. Rev. Lett. 56, 1260â€“1263 (1986).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kertesz, J. & Vicsek, T. J. Phys. A 19, L257â€“L262 (1986).
ADSÂ 
    
                    Google ScholarÂ 
                

	Nittmann, J. & Stanley, H. E. Nature 321, 663â€“668 (1986).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Physics Department, University of Michigan, Ann Arbor, Michigan, 48109, USA
Leonard M. Sander


Authors	Leonard M. SanderView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Sander, L. Fractal growth processes.
                    Nature 322, 789â€“793 (1986). https://doi.org/10.1038/322789a0
Download citation
	Issue Date: 28 August 1986

	DOI: https://doi.org/10.1038/322789a0


Share this article
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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Fractal Growth of Giant Amphiphiles in Langmuir-Blodgett Films
                                    
                                

                            
                                
                                    	Wei-Jie Wang
	Xian Xu
	Shu-Guang Yang


                                
                                Chinese Journal of Polymer Science (2022)

                            
	
                            
                                
                                    
                                        Fractal morphology facilitates Bacillus subtilis biofilm growth
                                    
                                

                            
                                
                                    	Jiankun Wang
	Xianyong Li
	Xiaoling Wang


                                
                                Environmental Science and Pollution Research (2022)

                            
	
                            
                                
                                    
                                        Fractal dimensions in fluid dynamics and their effects on the Rayleigh problem, the Burger's Vortex and the Kelvinâ€“Helmholtz instability
                                    
                                

                            
                                
                                    	Rami Ahmad El-Nabulsi
	Waranont Anukool


                                
                                Acta Mechanica (2022)

                            
	
                            
                                
                                    
                                        The macroscopic shape of assemblies formed from microparticles based on hostâ€“guest interaction dependent on the guest content
                                    
                                

                            
                                
                                    	Takahiro Itami
	Akihito Hashidzume
	Akira Harada


                                
                                Scientific Reports (2021)

                            
	
                            
                                
                                    
                                        A universal dimensionality function for the fractal dimensions of Laplacian growth
                                    
                                

                            
                                
                                    	J. R. NicolÃ¡s-Carlock
	J. L. Carrillo-Estrada


                                
                                Scientific Reports (2019)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    








