
  
  
    
      Skip to main content
      
      
        
          
        

          We gratefully acknowledge support from the Simons Foundation, member institutions, and all contributors. Donate
        

      


      

  
     > math > arXiv:2210.12845
  

          
    
      
        
          
          Help | Advanced Search

        

        
          
            All fields
Title
Author
Abstract
Comments
Journal reference
ACM classification
MSC classification
Report number
arXiv identifier
DOI
ORCID
arXiv author ID
Help pages
Full text


          

        

        
        Search
      

    

  

     


      
        
          

          
            
              
              
              
            
          

          
            




              
                
                  
                  
                  
                  GO
                

              

            


            
              
                quick links

                	Login
	Help Pages
	About


              
            

          
        
      
    

    
      


  
    
      Mathematics > Algebraic Topology

    


    
      arXiv:2210.12845 (math)
    




  
    
  [Submitted on 23 Oct 2022]

    Title:Projective model structures on diffeological spaces and smooth sets and the smooth Oka principle

    Authors:Dmitri Pavlov
            Download a PDF of the paper titled Projective model structures on diffeological spaces and smooth sets and the smooth Oka principle, by Dmitri Pavlov

    Download PDF



    
            Abstract:We prove that the category of diffeological spaces does not admit a model structure transferred via the smooth singular complex functor from simplicial sets, resolving in the negative a conjecture of Christensen and Wu. Embedding diffeological spaces into sheaves of sets (not necessarily concrete) on the site of smooth manifolds, we then prove the existence of a proper combinatorial model structure on such sheaves transferred via the smooth singular complex functor from simplicial sets. We show the resulting model category to be Quillen equivalent to the model category of simplicial sets. We then show that this model structure is cartesian, all smooth manifolds are cofibrant, and establish the existence of model structures on categories of algebras over operads. We use these results to establish analogous model structures on simplicial presheaves on smooth manifolds, as well as presheaves valued in left proper combinatorial model categories, and prove a generalization of the smooth Oka principle established in arXiv:1912.10544. We finish by establishing classification theorems for differential-geometric objects like closed differential forms, principal bundles with connection, and higher bundle gerbes with connection on arbitrary cofibrant diffeological spaces.
    


    
    
      	Comments:	29 pages. Comments and questions are welcome
	Subjects:	
            Algebraic Topology (math.AT); Category Theory (math.CT); Differential Geometry (math.DG)
	MSC classes:	58A40, 18N40, 55U35 (Primary) 58A99, 57R55, 57P99, 58B25, 58A12, 58B05 (Secondary)
	Cite as:	arXiv:2210.12845 [math.AT]
	 	(or 
              arXiv:2210.12845v1 [math.AT] for this version)
          
	 	
            https://doi.org/10.48550/arXiv.2210.12845
            
              
                
                Focus to learn more
              
              
              
                
                arXiv-issued DOI via DataCite
              

            

          


    

  



    
      Submission history
 From: Dmitri Pavlov [view email]      
    [v1]
        Sun, 23 Oct 2022 20:26:59 UTC (69 KB)



  

  
    
      
      Full-text links:
      Access Paper:

      

Download a PDF of the paper titled Projective model structures on diffeological spaces and smooth sets and the smooth Oka principle, by Dmitri Pavlov
	Download PDF
	TeX Source
	Other Formats


      view license

    

        
    Current browse context: math.AT


  

      < prev
    
      |      
      next >
    

  

    new
     | 
    recent
     | 
    2210
  

    Change to browse by:
    
        math

        math.CT

        math.DG

    

  


    


    
      References & Citations

      	NASA ADS
	Google Scholar
	Semantic Scholar


      

    



    a

    export BibTeX citation
    Loading...




    
        
            BibTeX formatted citation

            ×
        

        
            loading...
        

        
            Data provided by: 
            
        

    



  Bookmark


    
  
  
    
  

  

  


  
    Bibliographic Tools
    
      Bibliographic and Citation Tools

      
        
          
            
              
              
              Bibliographic Explorer Toggle
            
          

          
            Bibliographic Explorer (What is the Explorer?)
          

        


          
            
              
              
              Litmaps Toggle
            
          

          
            Litmaps (What is Litmaps?)
          

        

        
          
            
              
              
              scite.ai Toggle
            
          

          
            scite Smart Citations (What are Smart Citations?)
          

        

      

        

        

        

    



    
    Code, Data, Media
    
      Code, Data and Media Associated with this Article

      
        
          
            
              
              
              Links to Code Toggle
            
          

          
            CatalyzeX Code Finder for Papers (What is CatalyzeX?)
          

        


        
          
            
              
              
              DagsHub Toggle
            
          

          
            DagsHub (What is DagsHub?)
          

        

  
        
          
            
              
              
              GotitPub Toggle
            
          

          
            Gotit.pub (What is GotitPub?)
          

        


        
          
            
              
              
              Links to Code Toggle
            
          

          
            Papers with Code (What is Papers with Code?)
          

        



        
          
            
              
              
              ScienceCast Toggle
            
          

          
            ScienceCast (What is ScienceCast?)
          

        

      


      

      

      

      

      

      

    



      
      Demos
      
        Demos

        
          
            
              
                
                
                Replicate Toggle
              
            

            
              Replicate (What is Replicate?)
            

          

          
            
              
                
                
                Spaces Toggle
              
            

            
              Hugging Face Spaces (What is Spaces?)
            

          

          
            
              
                
                
                Spaces Toggle
              
            

            
              TXYZ.AI (What is TXYZ.AI?)
            

          

        

        

        

        

      

      
      Related Papers
      
        Recommenders and Search Tools

        
          
            
              
                
                
                Link to Influence Flower
              
            

            
              Influence Flower (What are Influence Flowers?)
            

          

          
            
              
                
                
                Connected Papers Toggle
              
            

            
              Connected Papers (What is Connected Papers?)
            

          

          
            
              
                
                
                Core recommender toggle
              
            

            
              CORE Recommender (What is CORE?)
            

          


        

        
          	Author
	Venue
	Institution
	Topic


          
            

            

            

            

          

        

        

        

        

      


      
      
        About arXivLabs
      
      
        
          
            arXivLabs: experimental projects with community collaborators

            arXivLabs is a framework that allows collaborators to develop and share new arXiv features directly on our website.

            Both individuals and organizations that work with arXivLabs have embraced and accepted our values of openness, community, excellence, and user data privacy. arXiv is committed to these values and only works with partners that adhere to them.

            Have an idea for a project that will add value for arXiv's community? Learn more about arXivLabs.

          

          
            

          

        

      


    




  
    Which authors of this paper are endorsers? |
    Disable MathJax (What is MathJax?)
    
  

  


      

    

    
      
        
        
          
            
              	About
	Help


            

            
              	
                  





Click here to contact arXiv
                   Contact
                
                	
                  

Click here to subscribe
                   Subscribe
                
              
            
          
        
        
        
        
          
            
              	Copyright
	Privacy Policy


            

            
              	Web Accessibility Assistance
	
                  
                    arXiv Operational Status 

                    Get status notifications via
                    email
                    or slack
                  

                


            

          

        
 
        
      
    
  

  

