
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    
    
        
            
                Advertisement

                
                    
                        
                            [image: Advertisement]
                        
                    

                

            

        

    



    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Astrophysics and Astronomy

	
                        Article

Short-timescale variability of the blazar Mrk 421 from AstroSat and simultaneous multi-wavelength observations


                    	Science Results
	
                            Published: 17 July 2021
                        


                    	
                            Volume 42, article number 80, (2021)
            
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Journal of Astrophysics and Astronomy
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Ritaban Chatterjee 
            ORCID: orcid.org/0000-0001-9899-76861, 
	Susmita Das1, 
	Archishman Khasnovis1, 
	Ritesh Ghosh2, 
	Neeraj Kumari3,4, 
	Sachindra Naik3, 
	V. M. Larionov5,6, 
	T. S. Grishina5, 
	E. N. Kopatskaya5, 
	E. G. Larionova5, 
	A. A. Nikiforova5,6, 
	D. A. Morozov1, 
	S. S. Savchenko5, 
	Yu. V. Troitskaya5, 
	I. S. Troitsky5 & 
	…
	A. A. Vasilyev5 

Show authors
                        
    

                        
                            	
            
                
            298 Accesses

        
	
            
                
            4 Citations

        
	
                
                    
                8 Altmetric

            
	
            
                
            1 Mention

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
We study the multi-wavelength variability of the blazar Mrk 421 at minutes to days timescales using simultaneous data at \(\gamma \)-rays from Fermi, 0.7–20 keV energies from AstroSat, and optical and near infrared (NIR) wavelengths from ground based observatories. We compute the shortest variability timescales at all of the above wave bands and find its value to be \(\sim \)1.1 ks at the hard X-ray energies and increasingly longer at soft X-rays, optical and NIR wavelengths as well as at the GeV energies. We estimate the value of the magnetic field to be 0.5 Gauss and the maximum Lorentz factor of the emitting electrons \(\sim \)\(1.6 \times 10^5\) assuming that synchrotron radiation cooling drives the shortest variability timescale. Blazars vary at a large range of timescales often from minutes to years. These results, as obtained here from the very short end of the range of variability timescales of blazars, are a confirmation of the leptonic scenario and in particular the synchrotron origin of the X-ray emission from Mrk 421 by relativistic electrons of Lorentz factor as high as \(10^5\). This particular mode of confirmation has been possible using minutes to days timescale variability data obtained from AstroSat and simultaneous multi-wavelength observations.
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