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                    Abstract

                    


        
            
      We computationally study the thermodynamic assembly of more than 40 000 hard, convex polyhedra belonging to three families of shapes associated with the triangle groups 323, 423, and 523. Each family is defined by vertex and/or edge truncation of symmetric polyhedra with equal edge length, producing shapes for which the majority are intermediates of more symmetric polyhedra found among the Platonic, Archimedean, and Catalan solids. In addition to the complex crystals cI16 lithium, BC8 silicon, γ-brass, β-manganese, and a dodecagonal quasicrystal, we find that most intermediate shapes assemble distorted variants of four basic cubic crystals: face-centered cubic, body-centered cubic, simple cubic, and diamond. To quantify the degree of distortion, we developed an algorithm that extracts lattice vectors from particle positions and then evaluates closeness to the four reference cubic crystals. This analysis allows us to group together in shape space related intermediate structures that would otherwise be placed in different lattice systems had we followed the lattice systems' strict definitions for angles and lengths of lattice vectors. The resulting landscapes show, as a function of shape, regions where ordered structures assemble, what is assembled and at what density, locations of transitions between regions of ordered structures, and regions of disorder. Our results provide a guide to self-assembling a host of related colloidal crystals through systematic design, by careful tweaking of the particle shape.

    
        

            
                
            


                    

                    





                    
                        
                            
                                You have access to this article
                            

                            
                                
                                    
                                        
                                            
                                            Please wait while we load your content...
                                        
                                        
                                            Something went wrong. Try again?
                                        
                                    

                                

                            

                        

                    


                    
                        
                        

                    


                

            

        

        

            

                

                

                    
                        
                            About
                        

                        
                            Cited by
                        

                            
                                Related
                            

                    


                    
                    
                        
                            
                                    
                                        
                                            
                                                Download options Please wait...
                                            
                                        

                                    



                                    Supplementary files


    	
                
                    
                        Supplementary information
                         PDF (28049K)
                    
                
            





                                                         




    Article information


    

                	DOI
	https://doi.org/10.1039/C8SM01573B




        
            	Article type
	Paper




                
                    	Submitted
	01 Aug 2018



                
                    	Accepted
	16 Aug 2018



                
                    	First published
	23 Aug 2018




    

        
            
                
                    Download Citation
                

            

            
                Soft Matter, 2018,14, 8692-8697
                

                    
                        
                            BibTex
EndNote
MEDLINE
ProCite
ReferenceManager
RefWorks
RIS


                        
                        
                                
                        
                    


            

        


        
            Author version available


            
                
                        

                        Download author version (PDF)
                
            

        




    
        Permissions


        
            
            
                Request permissions
            
        

    


    
    

        
            
        

        
            Intermediate crystalline structures of colloids in shape space
        


        
 D. Klotsa, E. R. Chen, M. Engel and S. C. Glotzer,
            Soft Matter, 2018, 14, 8692

                DOI:  10.1039/C8SM01573B        



    To request permission to reproduce material from this article, please go to the 
    Copyright Clearance Center request page.



    If you are an author contributing to an RSC publication, you do not need to request permission
    provided correct acknowledgement is given.



    If you are the author of this article, you do not need to request permission to reproduce figures 
    and diagrams provided correct acknowledgement is given. If you want to reproduce the whole article 
    in a third-party publication (excluding your thesis/dissertation for which permission is not required) 
    please go to the Copyright Clearance Center request page.


        
          Read more about how to correctly acknowledge RSC content.
        


        

    

    



        
        
            Social activity


            


        


    
        
            
            Tweet
        
    

    
        
            
            Share
        
    









    
        Search articles by author

        
                
                    
                    Daphne Klotsa
                

                
                    
                    Elizabeth R. Chen
                

                
                    
                    Michael Engel
                

                
                    
                    Sharon C. Glotzer
                

        

        
        
        
    



                                
                            

                        

                    

                    

                    
                    
                        
                                    
                                        
                                            
                                            Fetching data from CrossRef.

                                            This may take some time to load.
                                        

                                    

                        

                    

                    

                    
                        
                            
                                
                                    
                                        Loading related content
                                        
                                    

                                

                            

                        

                


            

    Spotlight

    
        
    

    Advertisements

    
        
    

    
        
    


        


    






        


    

    
        
            
            
                
                    
                        
                            	rsc.org
	
                                    
                                    Journals, books & databases
                                


                        
                    

                

                
                    
                        
                            
                        

                        
                            	Home
	About us
	Membership & professional community
	Campaigning & outreach
	Journals, books & databases
	Teaching & learning
	News & events
	Locations & contacts
	Careers
	Awards & funding
	Advertise
	Help & legal
	Privacy policy
	Terms & conditions


                        

                        

                    

                

                
                    
                        
                            Facebook
                            Twitter
                            LinkedIn
                            YouTube
                        

                        
                            © Royal Society of Chemistry 2024
Registered charity number: 207890
                        

                    

                

                

            
            
        

    


    
    





    
        
            
            Publishing
        

        
                    
                        Journals

                        	
                                            Current Journals
                                        
                                    
	
                                            Archive Journals
                                        
                                    
	
                                            All Journals
                                        
                                    


                    

                    
                        Books

                        	
                                            Browse Books
                                        
                                    
	
                                            Series
                                        
                                    
	
                                            For Authors and Editors
                                        
                                    
	
                                            About
                                        
                                    


                    

                    
                        Databases

                        	
                                            Literature Updates
                                        
                                    
	
                                            ChemSpider
                                        
                                    
	
                                            The Merck Index*
                                        
                                    
	
                                            MarinLit
                                        
                                    


                    

                    
                        More

                        	
                                            For Members
                                        
                                    
	
                                            For Librarians
                                        
                                    
	
                                            Subscribe
                                        
                                    
	
                                            RSS Feeds
                                        
                                    
	
                                            Blogs
                                        
                                    
	
                                            Chemistry World
                                        
                                    
	
                                            Education in Chemistry
                                        
                                    
	
                                            Open Access
                                        
                                    
	
                                            Historical Collection
                                        
                                    


                    


        

    




    
    
    
    

    



    

