
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content
        
        

        
            
                Advertisement

                

            

        

        
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




        

    

    
        
    
        
            
    
        
    
        
            	
                        Home





	
                        Book


    

    
        
            
                
                [image: Book cover]
            
            
        
    

    

    
        
            The Physics of the Dark Photon
        

        
            A Primer

        
        	Book
	© 2021


        
        
                
                    
                

        

    



        
    


        
            
                

                
                    
                        Overview

                        
    
        
            	Authors:
	
                    	
                                Marco Fabbrichesi
                                0, 
                            
	
                                Emidio Gabrielli
                                1, 
                            
	
                                Gaia Lanfranchi
                                2
                            


                    
                


            
            	
                        
                            Marco Fabbrichesi
                        
                        
                            	
                                    
                                        
                                            Sezione di Trieste, INFN, Trieste, Italy

                                        
                                    

                                


                        
                        
                            
                                View author publications

                                
                                    You can also search for this author in
                                        
                                        PubMed
                                             
                                        Google Scholar
                                    
                                    

                                

                            

                        

                    
	
                        
                            Emidio Gabrielli
                        
                        
                            	
                                    
                                        
                                            Department of Physics, University of Trieste, Trieste, Italy

                                        
                                    

                                


                        
                        
                            
                                View author publications

                                
                                    You can also search for this author in
                                        
                                        PubMed
                                             
                                        Google Scholar
                                    
                                    

                                

                            

                        

                    
	
                        
                            Gaia Lanfranchi
                        
                        
                            	
                                    
                                        
                                            National Laboratory of Frascati, Frascati, Italy

                                        
                                    

                                


                        
                        
                            
                                View author publications

                                
                                    You can also search for this author in
                                        
                                        PubMed
                                             
                                        Google Scholar
                                    
                                    

                                

                            

                        

                    


        
        

        
            
                	Offers a clear exposition to the physics of the dark photon, accessible to advanced students
	Includes a comprehensive discussion on both massive and massless cases
	Connects the theoretical framework with experimental observations



                
            

        
    

                        
    

        
            
            
                
                    
                        
                    

                    
                        
                            Part of the book series:
                            SpringerBriefs in Physics (SpringerBriefs in Physics)
                        

                        
                    

                

            

            
        
        
    


                        
                            
    
        	
                    
                        
                    4608 Accesses

                
	
                        
                            
                        102 
                            Citations
                        

                    
	
                        
                            
                        13
                        
                            
                                Altmetric
                            
                        

                    


    



                        

                    

                

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

                            

                        
                    
                

                
                    Access this book

                    
                        
                            
                                
                                    
                                        
                                            Log in via an institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                    
                    
                        
 
  
   
    
     
      
        
        eBook  USD 49.99 
        Price excludes VAT (USA) 
       

      

     

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

Buy eBook 
       
       
     

    

    
     
      
        
        Softcover Book  USD 64.99 
        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

  

  
    Licence this eBook for your library 
     
     
   

    Learn about institutional subscriptions 
     
     
   

  

 

 
 
 


                    

                    Other ways to access

                    
                        
                            Licence this eBook for your library
                                
                                    
                                
                                

                        
                        Institutional subscriptions
                            
                                
                            
                        

                    

                



                
    
        
                
    
        
            
                Search within this book
                
                    
                    
                        
                            
                        
                        Search
                    
                    
                    
                

            

        

    


                
                    Table of contents (5 chapters)

                    
                        
                            	
        
            
                    Front Matter

                
                Pages i-x
                

            

                
        
            Download chapter PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Introduction
                                

                            
                        
                
                    	Marco Fabbrichesi, Emidio Gabrielli, Gaia Lanfranchi


                Pages 1-19
                

            


        

    
	
        
            
                                
                                    Phenomenology of the Massless Dark Photon
                                

                            
                        
                
                    	Marco Fabbrichesi, Emidio Gabrielli, Gaia Lanfranchi


                Pages 21-45
                

            


        

    
	
        
            
                                
                                    Phenomenology of the Massive Dark Photon
                                

                            
                        
                
                    	Marco Fabbrichesi, Emidio Gabrielli, Gaia Lanfranchi


                Pages 47-67
                

            


        

    
	
        
            
                                
                                    Outlook
                                

                            
                        
                
                    	Marco Fabbrichesi, Emidio Gabrielli, Gaia Lanfranchi


                Pages 69-70
                

            


        

    
	
        
            
                                
                                    Appendix
                                

                            
                        
                
                    	Marco Fabbrichesi, Emidio Gabrielli, Gaia Lanfranchi


                Pages 71-78
                

            


        

    


                            

                            
    
        
            
                Back to top
                
                    
                
            
        

    

                        
                    

                
    

                
                
    
        
            
                Keywords

                
                    	
                                
                                
                                    Dark photon phenomenology
                                
                                
                            
	
                                
                                
                                    Massless dark photon
                                
                                
                            
	
                                
                                
                                    Massive dark photon
                                
                                
                            
	
                                
                                
                                    Dark sector features
                                
                                
                            
	
                                
                                
                                    Dark photon and SM particles
                                
                                
                            
	
                                
                                
                                    Dark photon experimental signatures
                                
                                
                            
	
                                
                                
                                    Dark photon and dark matter
                                
                                
                            
	
                                
                                
                                    Dark sector physics
                                
                                
                            
	
                                
                                
                                    Dark photon kinetic mixing
                                
                                
                            
	
                                
                                
                                    Feebly-interacting particles
                                
                                
                            
	
                                
                                
                                    hidden photon
                                
                                
                            
	
                                
                                
                                    hidden sector particles
                                
                                
                            


                

            
        

        
            
                
                    About this book

                    
                        
This book is about the dark photon which is a new gauge boson whose existence has been conjectured. Due to its interaction with the ordinary, visible photon, such a particle can be experimentally detected via specific signatures. In this book, the authors review the physics of the dark photon from the theoretical and experimental point of view. They discuss the difference between the massive and the massless case, highlighting how the two phenomena arise from the same vector portal between the dark and the visible sector. A review of the cosmological and astrophysical observations is provided, together with the connection to dark matter physics. Then, a perspective on current and future experimental limits on the parameters of the massless and massive dark photon is given, as well as the related bounds on milli-charged fermions. The book is intended for graduate students and young researchers who are embarking on dark photon research, and offers them a clear and up-to-date introduction to the subject.
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