
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Optical spectra taken from Steward Observatory during the same observation period as considered in the NuSTAR analysis. The four different colours correspond to the four epochs considered for X-ray analysis and the black curve shows the combined spectrum. Zoomed-in regions around Hα and Hβ lines are also shown in the top right and bottom left.

      

    

  
    
      Table 4. 

      Best-fit parameters and fluxes for the models TBABS*PL to NuSTAR.

      
        


	Epoch
	MJDstart
	MJDend
	ΓPL
	F3 − 60 keV
	[image: equation]





	A
	57756.99385
	57757.52163
	2.436 ± 0.006
	5.166 ± 0.017
	1.2/456



	B
	57784.99038
	57785.55288
	2.421 ± 0.006
	5.547 ± 0.006
	1.4/452



	C
	57812.92441
	57813.49733
	2.488 ± 0.006
	5.335 ± 0.022
	1.5/451



	D
	57839.91052
	57840.63969
	2.661 ± 0.011
	1.430 ± 0.001
	1.0/316





      

      
Notes. Flux is in units of 10−10 erg cm2 s−1.



    

  
    
      Table 5. 

      Parameters of TBABS*ZXIPCF*THCOMP*DISKBB model fits to the spectra.

      
        


	Epoch
	MJDstart
	MJDend
	Cf
	kTe
	Γ
	Tin
	Ndbb
	[image: equation]



	
	
	
	
	(keV)
	
	(keV)
	×1013
	





	A
	57756.99385
	57757.52163
	0.26 ± 0.02
	144 ± 46
	2.49 ± 0.06
	0.07 ± 0.02
	3.13 ± 1.02
	1.0/451



	B
	57784.99038
	57785.55288
	0.33 ± 0.07
	55 ± 8
	2.53 ± 0.09
	0.08 ± 0.02
	0.61 ± 0.17
	0.9/448



	C
	57812.92441
	57813.49733
	0.3 ± 0.03
	51 ± 9
	2.6 ± 0.1
	0.08 ± 0.02
	0.26 ± 0.05
	1.1/446



	D
	57839.91052
	57840.63969
	0.07 ± 0.01
	27 ± 5
	2.58 ± 0.07
	0.09 ± 0.02
	2.9e−3 ± 3e−4
	1.0/312





      

      
Notes. Cf is the partial covering fraction, kTe, and Γ are the temperature of the corona and photon index of the spectrum respectively. Tin and Ndbb are the temperature and normalisation of the DISKBB model component.



    

  
    
      Table 6. 

      Results of TBABS*ZXIPCF*TCAF model fits to the spectra.

      
        


	MJDstart
	MJDend
	Cf
	ṁd
	ṁh
	Xs
	R
	Nt × 104
	Ftot
	Fdisk
	Fjet
	[image: equation]





	57756.99385
	57757.52163
	0.31 ± 0.03
	0.021 ± 0.002
	0.221 ± 0.011
	19.77 ± 3.79
	1.91 ± 0.31
	1.36 ± 0.18
	5.09 ± 0.02
	1.61 ± 0.01
	3.48 ± 0.02
	1.0/450



	57784.99038
	57785.55288
	0.36 ± 0.04
	0.028 ± 0.002
	0.232 ± 0.012
	9.80 ± 1.61
	2.42 ± 0.53
	2.02 ± 0.31
	5.30 ± 0.01
	1.25 ± 0.01
	4.05 ± 0.01
	0.9/447



	57812.92441
	57813.49733
	0.24 ± 0.03
	0.035 ± 0.003
	0.278 ± 0.045
	10.81 ± 2.02
	2.23 ± 0.32
	1.35 ± 0.22
	5.16 ± 0.02
	1.71 ± 0.01
	3.44 ± 0.03
	1.1/446



	57839.91052
	57840.63969
	0.06 ± 0.01
	0.051 ± 0.013
	0.346 ± 0.031
	9.90 ± 1.68
	1.72 ± 0.13
	0.42 ± 0.03
	1.41 ± 0.01
	1.41 ± 0.01
	−
	1.0/311





      

      
Notes. ṁd, and ṁh represent TCAF model-fitted sub-Keplerian (halo) and Keplerian (disc) rates in Eddington rate units respectively. Xs (in Schwarzchild radius rs), and R are the model-fitted shock location and shock compression ratio values respectively. Nt is the model normalisation. Fluxes are in 10−10 ergs cm−2 s−1.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Variation in ΓPL with segment number (left panel). The green shaded band is the 1-σ error region and the black lines show the transition from one observation to the other. The right panel shows the ΓPL variation with total flux. The red solid line is the weighted linear least-squares fit to the data. Both panels show a significant change in ΓPL from 2.2 to 3.0 in about 83 days.

      

    

  
    
      Table 7. 

      Flux variability characteristics for each epoch of Mrk 421.

      
        


	OBS ID
	Epoch
	Fvar ± err(Fvar)




	
	
	3–10 keV
	10–20 keV
	3–20 keV





	60202048002
	A
	0.079 ± 0.001
	0.085 ± 0.002
	0.080 ± 0.001



	60202048004
	B
	0.139 ± 0.001
	0.203 ± 0.002
	0.156 ± 0.001



	60202048006
	C
	0.163 ± 0.001
	0.187 ± 0.001
	0.168 ± 0.001



	60202048008
	D
	0.272 ± 0.001
	0.353 ± 0.002
	0.276 ± 0.021





      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        The 3–60 keV spectra fitted with TBABS*ZXIPCF*TCAF model along with the residuals for epoch E. Panel a shows the fit when TCAF model norm is free and panel b corresponds to data fitted when norm is frozen to an average low flux state norm around 1.3e4.
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