
    
      Table 1. 

      Observations of XMM-Newton for PG 1448+273.

      
        


	Observation ID
	Observation time
	Exposure time (ks)





	0152660101
	2003-02-08
	19.617



	0781430101
	2017-01-24
	109.314





      

    

  
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Light curves of PG 1447+273. Top panel: light curve of PG 1447+273 in the X-ray band (0.2–10 keV). Middle panel: X-ray hardness ratio over time. Bottom panel: light curves of PG 1447 + 273 in the optical/ultraviolet band. The time and ID of the observation are denoted in the top panel. The red lines in the top panel represent the average X-ray fluxes during the corresponding observation period. According to the respective average X-ray fluxes, as shown in the figure, the single observation is further divided into high and low states.

      

    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Fractional variability (Fvar) spectra in 2003 (left panel) and 2017 (right panel).

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Centroid lag (τcentroid) distributions calculated by DCF for the 2000 subsets obtained by FR/RSS processing in 2003 (left panel) and 2017 (right panel), respectively. The red solid line represents the median of the distribution, and the red dotted lines indicate the 16th and 84th percentiles of the distribution, respectively.

      

    

  
    
      Fig. 4. 

      
        [image: thumbnail]
      

      
        DCF between the X-ray emission and the emission in the UVW2 band. The lines show the significance levels of correlation obtained by the MC simulations.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        PSDs of light curves in 2003 (right panel) and 2017 (right panel). The red solid lines indicate the fitting results of the power law, and the corresponding spectral indexes α are denoted in the panel. The pink horizontal lines represent the power level of the noise floor. There is an obvious dip (oscillation) feature at the ν ∼ 10−3.6 Hz of the PSD in 2003, and the red dotted line indicates the fitting result after adding a Gaussian component to be responsible for the dip feature.

      

    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
        Fitting results of the phenomenological models for the spectra of PG 1448+273. Left panel: the fitting results and data/model ratio plots of a Galactic absorption modified power-law model. The spectral index of the model is tied between all the spectra to examine the spectral variability, and the fitted models are extrapolated to the 0.2–2 keV and 6–10 keV to examine the spectral features. Right panel: the fitting results and data/model ratio plots of the TBabs * gabs* ((cflux*zpower) plus const*(cflux*zbbody)) model. The observation ID and status corresponding to different colour data are denoted in the top panel, and the model used for fitting is also indicated in each panel.

      

    

  
    
      Table 2. 

      Fitting results of the phenomenological model for the spectra of PG 1448+273.

      
        


	Observation time
	
	
	
	2003-02-08
	2003-02-08
	2017-01-24
	2017-01-24



	




	Observation ID
	
	
	
	0152660101
	0152660101
	0781430101
	0781430101



	
	
	
	
	high state
	low state
	high state
	low state





	Model
	Model component
	Model parameter
	Unit
	
	
	
	



	

	
	
	
	



	
	
	LineE
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	
	gabs
	Sigma
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	TBabs * gabs
	
	Strength
	
	–
	–
	
[image: equation]
	
[image: equation]



	* ((cflux< 1> * zpower)
	cflux
	log10F
	cgs
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	+ const*(cflux< 2> *zbbody)))
	zpower
	Γ
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	const
	factor
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	zbbody
	kT
	keV
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	Fit quality
	χ2/d.o.f.
	
	1394.4/1195





      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Data vs. model ratio plots obtained by the X-ray spectral fittings of PG 1448+273 with three different relativistically smeared reflection models. The observation ID and status corresponding to different colour data are indicated in the top panel, and the model used for fitting is also denoted in each panel.

      

    

  
    
      Table 3. 

      Fitting results of the relativistically smeared reflection models for the spectra of PG 1448+273.

      
        


	Observation time
	
	
	
	2003-02-08
	2003-02-08
	2017-01-24
	2017-01-24





	Observation ID
	
	
	
	0152660101
	0152660101
	0781430101
	0781430101



	
	
	
	
	high state
	low state
	high state
	low state



	




	Model
	Model component
	Model parameter
	Unit
	
	
	
	



	

	
	
	
	



	
	
	LineE
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	
	gabs
	Sigma
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	
	
	Strength
	
	–
	–
	
[image: equation]
	
[image: equation]



	
	
	Γ1
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	a
	
	0.998 ± 0.01



	
	
	θ
	deg
	64.0 ± 2.6



	TBabs*gabs*relxill
	relxill
	Γ
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	log10ξ
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	AFe
	
	3.55 ± 0.25



	
	
	Rfrac
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	norm
	10−6
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	Fit quality
	χ2/d.o.f.
	
	1426.32/1188



	




	
	
	LineE
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	
	gabs
	Sigma
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	
	
	Strength
	
	–
	–
	
[image: equation]
	
[image: equation]



	
	
	h
	GM/c2
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	a
	
	0.998 ± 0.371



	
	
	θ
	deg
	63.8 ± 1.7



	TBabs*gabs*relxilllp
	relxilllp
	Γ
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	log10ξ
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	AFe
	
	2.50 ± 0.57



	
	
	Rfrac
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	norm
	10−6
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	Fit quality
	χ2/d.o.f.
	
	1597.54/1188



	




	
	
	LineE
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	
	gabs
	Sigma
	keV
	–
	–
	
[image: equation]
	< 0.19



	
	
	Strength
	
	–
	–
	
[image: equation]
	> 0.37



	
	
	Γ1
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	a
	
	0.998 ± 0.01



	
	
	θ
	deg
	63.5 ± 3.2



	TBabs*gabs*relxillD
	relxillD
	Γ
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	log10ξ
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	AFe
	
	2.22 ± 0.61



	
	
	log10N
	cm−3
	17.8 ± 0.10



	
	
	Rfrac
	
	< 4.1
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	norm
	10−6
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	Fit quality
	χ2/d.o.f.
	
	1300.90/1187





      

      
Notes. For the uncertainties of the free parameters that are tied between the different spectral fittings, their 1σ approximate uncertainties obtained directly from the XSPEC fitting are reported. This is because the model is extremely complex during joint fitting, and using the error command to calculate their uncertainties consumes a huge amount of CPU computing time. For the untied free parameters, we fix the tied free parameters and use the error command to calculate their 1σ uncertainties. For the parameters that cannot be limited well, the upper or lower limit of 1σ is given.



    

  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
        X-ray spectra of PG 1448+273 with the optical/UV data from the OM. Left panel: the lines of different colour represent the best-fitting warm corona models obtained by fitting the corresponding colour X-ray data under the condition of a = 0 and MBH = 9 × 106 M⊙. These best-fitting models are extrapolated to the optical/UV band to compare the observed optical/UV data, and the observed optical/UV fluxes significantly exceed the extrapolated value of the models. Right panel: the lines of different colours represent the best-fitting warm coronal model obtained by simultaneously fitting the corresponding colour X-ray and optical/UV data under the condition of a = 0 and a free black hole mass.

      

    

  
    
      Table 4. 

      Fitting results of the warm corona model with free black hole mass for the spectra of PG 1448+273.

      
        


	Observation time
	
	
	
	2003-02-08
	2003-02-08
	2017-01-24
	2017-01-24





	Observation ID
	
	
	
	0152660101
	0152660101
	0781430101
	0781430101



	
	
	
	
	high state
	low state
	high state
	low state



	




	Model
	Model component
	Model parameter
	Unit
	
	
	
	



	

	
	
	
	



	
	
	LineE
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	
	gabs
	Sigma
	keV
	–
	–
	
[image: equation]
	
[image: equation]



	
	
	Strength
	
	–
	–
	
[image: equation]
	
[image: equation]



	
	
	MBH
	M⊙
	(9.01 ± 1.6) × 108



	
	
	log10LEdd
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	TBabs*gabs*redden
	optxagnf
	Rcor
	Rg
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	*optxagnf (a = 0)
	
	kT
	keV
	0.12 ± 0.01



	
	
	τ
	
	48.4 ± 4.1



	
	
	Γ
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	
	Fpl
	
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	
	Fit quality
	χ2/d.o.f.
	
	1432.60/1204





      

    

  
    
      Table A.1. 

      Fitting results of the TBabs*gabs*relxillD and TBabs*gabs*redden*optxagnf models for the average spectra of PG 1448+273.

      
        


	Observation time
	
	
	
	2003-02-08
	2017-01-24





	Observation ID
	
	
	
	0152660101
	0781430101



	Model
	Model component
	Model parameter
	Unit
	
	



	

	
	



	
	
	LineE
	keV
	–
	
[image: equation]



	
	gabs
	Sigma
	keV
	–
	
[image: equation]



	
	
	Strength
	
	–
	
[image: equation]



	
	
	Γ1
	
	
[image: equation]
	
[image: equation]



	
	
	a
	
	0.998 ± 0.01



	
	
	θ
	deg
	60.0 ± 4.1



	TBabs*gabs*relxillD
	relxillD
	Γ
	
	
[image: equation]
	
[image: equation]



	
	
	log10ξ
	
	
[image: equation]
	
[image: equation]



	
	
	AFe
	
	2.67 ± 0.59



	
	
	log10N
	cm−3
	18.0 ± 0.08



	
	
	Rfrac
	
	
[image: equation]
	
[image: equation]



	
	
	norm
	10−6
	
[image: equation]
	
[image: equation]



	
	Fit quality
	χ2/d.o.f.
	
	899.64/823



	




	
	
	LineE
	keV
	–
	
[image: equation]



	
	gabs
	Sigma
	
	–
	
[image: equation]



	
	
	Strength
	
	–
	
[image: equation]



	
	
	MBH
	M⊙
	(9.10 ± 0.4) × 108



	TBabs*gabs*redden
	
	log10LEdd
	
	
[image: equation]
	
[image: equation]



	*optxagnf (a = 0)
	optxagnf
	Rcor
	Rg
	
[image: equation]
	
[image: equation]



	
	
	kT
	keV
	0.12 ± 0.01



	
	
	τ
	
	49.6 ± 4.4



	
	
	Γ
	
	
[image: equation]
	
[image: equation]



	
	
	Fpl
	
	
[image: equation]
	
[image: equation]



	
	Fit quality
	χ2/d.o.f.
	
	1028.57/843
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