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                    Abstract
In this paper, we study the Dust ion acoustic (DIA) solitons in an unmagnetised dusty plasma comprising of cold dust particles, electrons that follow Cairns distribution, warm inertial ions, and ion-beams of equal mass, using arbitrary amplitude technique.
 Our results show that it is possible for both rarefactive (negative) and compressive (positive) DIA solitary waves to coexist. Interestingly, double layers could not limit the existence of solitary waves.
 These results can therefore help to understand the mechanism for decelerating protons in the accretion flow onto neutron stars in a binary system at radial distances where the effect of magnetic field can be neglected.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Dust acoustic solitons in a dusty plasma with Cairns–Gurevich distributed ions
                                        
                                    

                                    
                                        Article
                                        
                                         29 January 2019
                                    

                                

                                Mohamed Ouazene & Rabia Amour

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Dust ion acoustic (DIA) solitary waves in plasmas with weak relativistic effects in electrons and ions
                                        
                                    

                                    
                                        Article
                                        
                                         14 May 2014
                                    

                                

                                B. C. Kalita & Samiran Das

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Solitary waves in dusty plasmas with weak relativistic effects in electrons and ions
                                        
                                    

                                    
                                        Article
                                        
                                         19 October 2016
                                    

                                

                                B. C. Kalita & M. Choudhury

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	P K Shukla and V P Silin Phys. Scr. 45 508 (1992)
Article 
    ADS 
    
                    Google Scholar 
                

	R Bharuthram and P K Shukla Planet. Space Sci. 40 465 (1992)
Article 
    ADS 
    
                    Google Scholar 
                

	D Brindaban, G Debkumar and C Prasanta Pramana. J. Phys. 74 973 (2010)

                    Google Scholar 
                

	T K Baluku, M A Hellberg I Kourakis and N S Saini. Phys. Plasmas 17 053702 (2010)
Article 
    ADS 
    
                    Google Scholar 
                

	G Runmoni, R Rajkumar and K Manoranjan. Indian J. Pure Appl. Phys. 49 173 (2011)

                    Google Scholar 
                

	I Habumugisha, S K Anguma, E Jurua and N Noreen IJAA 6 01 (2016).
Article 
    ADS 
    
                    Google Scholar 
                

	F Verheest Waves in Dusty Space Plasmas (London: Kluwer Academic Publishers) (2000)
Book 
    
                    Google Scholar 
                

	P K Shukla and A A Mamun Introduction to Dusty Plasma Physics (Bristol: Institute of Physics) (2002)
Book 
    
                    Google Scholar 
                

	R A Cairns, A A Mamun, R Bingham, R O Dendy, C M C Nairn and P K Shukla. Geophys. Res. lett. 22 2709 (1995)
Article 
    ADS 
    
                    Google Scholar 
                

	S K Anguma, I Habumugisha, L Nazziwa, E Jurua and N Noreen J. Mod. Phys. 8 01 (2017)
Article 
    
                    Google Scholar 
                

	F Verheest and S R Pillay Phys. Plasmas 15 013703 (2008)
Article 
    ADS 
    
                    Google Scholar 
                

	S K El-Labany, W F El-Taibany, N A El-Bedwehy and M M El-Fayoumy EPJ D 64 375 (2011)
Article 
    ADS 
    
                    Google Scholar 
                

	T K Baluku and M A Hellberg Phys. Plasmas 19 012106 (2012)
Article 
    ADS 
    
                    Google Scholar 
                

	R Z Sagdeev Rev. Plasma Phys. 4 23 (1966)
ADS 
    
                    Google Scholar 
                

	F Verheest, M A Hellberg and G S Lakhina Astrophys. Space Sci. Trans. 3 15 (2007)
Article 
    ADS 
    
                    Google Scholar 
                

	F Verheest, T Cattaert and M A Hellberg Phys. Plasmas 12 082308 (2005)
Article 
    ADS 
    MathSciNet 
    
                    Google Scholar 
                

	A P Misra, and N C Adhikary Phys. Plasmas 122112 18 (2011)

                    Google Scholar 
                

	Y Nakamura and K Komatsuda J. Plasmas Phys.  60 69 (1998)
Article 
    ADS 
    
                    Google Scholar 
                

	D Gresillon and F Doveil Phys. Rev. Lett. 34 77 (1975)
Article 
    ADS 
    
                    Google Scholar 
                

	J F McKenzie, F Verheest, T B Doyle and M A Hellberg Phys. Plasmas 12 102305 (2005)
Article 
    ADS 
    
                    Google Scholar 
                

	T K Baluku, M A Hellberg and F Verheest EPL 91 15001 (2010)
Article 
    ADS 
    
                    Google Scholar 
                

	T K Baluku and M A Hellberg Phys. Plasmas 15 123705 (2008)
Article 
    ADS 
    
                    Google Scholar 
                

	N S Saini, I Kourakis and M A Hellberg Phys. Plasmas 16 062903 (2009)
Article 
    ADS 
    
                    Google Scholar 
                

	A C Williams, M C Weisskopf, R F Elsner, W Darbro and P G Sutherland Astrophys. J. 305 759 (1986)
Article 
    ADS 
    
                    Google Scholar 
                

	F S Mozer, C W Carlson, M K Hudson, R B Torbert, B Parady and J Yatteau Phys. Rev. Lett. 38 292 (1977)
Article 
    ADS 
    
                    Google Scholar 
                

	R E Ergun, L Andersson, J Tao, V Angelopoulos, J Bonnell, J P McFadden et. al., Phys. Rev. Lett. 102 155002 (2009)
Article 
    ADS 
    
                    Google Scholar 
                


Download references




Acknowledgements
We are grateful to International Science Programme (ISP) for funding this study and Mbarara University of Science and Technology for providing the ambient environment for the studies.


Author information
Authors and Affiliations
	Department of Physics, Kabale University, P. O. Box 317, Kabale, Uganda
I Habumugisha

	Department of Physics, Islamic University in Uganda, P. O. Box 2555, Mbale, Uganda
I Habumugisha

	Department of Physics, Muni University, P. O. Box 725, Arua, Uganda
S K Anguma

	Department of Physics, Mbarara University of Science and Technology, P. O. Box 1410, Mbarara, Uganda
E Jurua

	Department of Physics, Bishop Stuat University, P. O. Box 09, Mbarara, Uganda
L Nazziwa


Authors	I HabumugishaView author publications
You can also search for this author in
                        PubMed Google Scholar



	S K AngumaView author publications
You can also search for this author in
                        PubMed Google Scholar



	E JuruaView author publications
You can also search for this author in
                        PubMed Google Scholar



	L NazziwaView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                I Habumugisha.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Habumugisha, I., Anguma, S.K., Jurua, E. et al. Dust ion acoustic double layers in a 4-component dusty plasma.
                    Indian J Phys 92, 1049–1054 (2018). https://doi.org/10.1007/s12648-018-1169-5
Download citation
	Received: 05 July 2017

	Accepted: 04 December 2017

	Published: 22 February 2018

	Issue Date: August 2018

	DOI: https://doi.org/10.1007/s12648-018-1169-5


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
                        


Keywords
	Solitons
	Dusty plasma
	Double layers

PACS Nos.
	52.35.Sb - Solitons BGK modes
	52.27.Lw - Dusty or complex plasmas; plasma crystals








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					34.205.43.164
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    