
    
      Fig. 3. 
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        Marginalised posterior distributions of the 8 source parameters (6 in the corner plot plus the 2 sky coordinates in the sky map) and of the CGW amplitude (obtained as combination of distance, frequency and chirp mass posterior distributions, stand-alone panel) for the CGW injected in the dastaset injCGW5 (left panel) and injCGW20 (right panel). The signal is searched with a CGW-only model with ET-only (orange distributions) and with the complete ET + PT template (purple distributions). Injected values are shown as black solid lines.

      

    

  
    
      Fig. 5. 
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        Injected CGW residuals (black solid line) and the reconstructed residuals with median and 90% C.I. (solid line and shaded area) are shown in the first column. The second column shows the pulsar distance prior distribution (dashed line) and recovered posterior distribution (histogram) and the injected value of the distance (solid black line). The first two rows correspond to the results obtained by analysing injCGW20 dataset and are shown for pulsar PSR J1713+0747 (first row) and pulsar PSR J1918-0642 (second row); the last row shows the results obtained with injCGW5 dataset displayed for pulsar PSR J1713+0747.

      

    

  
    
      Fig. 7. 
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        Posterior distribution of the powerlaw GWB parameters. Purple empty posterior is obtained from dataset injGWB02, orange full posterior is obtained from dataset injCGW05. The solid line is the ‘nominal’ GWB injection (γ ∼ 13/3, log10AGWB ∼ = − 14.66).

      

    

  
    
      Fig. 10. 
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        Posterior distributions of the CGW parameters, inclination angle, chirp mass, luminosity distance, frequency, initial phase, and polarization angle, recovered with a CGW-only model (considering both Earth and pulsar term) applied to the three GWB only datasets. The inset sky map shows the reconstruction of the (fake) CGW sky location. The black stars in the sky map represent the positions of the 25 EPTA pulsars, while the two red dots are the Virgo and the Fornax clusters, there as a reference.

      

    

  
    
      Fig. 11. 
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        Injected and recovered signals in the three injGWB datasets. In each panel, the green stars represent the contributions of each binary of the injected population to the GWB, the black line is the total power spectral density per frequency bin. The orange violin plot is the HD-correlated free spectrum recovery and the purple violin is the posterior distribution of the recovered CGW amplitude at the location of the recovered CGW frequency.

      

    

  
    
      Fig. 12. 
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        Posterior distributions obtained from GWB-only, CGW-only, CURN + CGW and GWB + CGW searches performed on the GWB-only dataset injGWB02 (left) and on the CGW-only dataset injCGW5 (right).

      

    

  
    
      Fig. 13. 
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        CGW (left) and GWB (right) recovered by the joint search applied on dataset injGWB03CGW5. Left panel: Posterior distributions of the CGW source parameter using the full ET + PT template. The panel is organized as the ones in Fig. 3, with 6 source parameters shown in the triangle plot, the sky localization error shown in the sky map and the recovered signal amplitude h shown in the stand-alone inset. Injected values are marked by the black solid lines. Right panel: Posterior distributions of the GWB parameters. The GWB recovery from the joint search on the injGWB03+CGW5 dataset is shown in orange. For comparison, the recovery of a GWB only search on the injGWB03CGW5 is shown in red while the recovery of a GWB only search on the GWB-only injGWB03 dataset is shown in purple. Solid black lines represent the injected values. In both panels we mark for each parameter the median and 68% credible interval of the recovery.

      

    

  
    
      Fig. 14. 
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        Same as Fig. 13 but for dataset injGWB03+CGW5. The only difference is that in the right panel, we show the joing GWB + CGW analysis either modelling the GWB as a CURN and then using the re-weighting technique (filled purple) or by directly modelling the HD correlations in the GWB search (filled orange). All other distributions and markers have the same colour style and meaning as in Fig. 13.

      

    

  
    
      Fig. 15. 
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        Median and 90% credible region of the recovered CGW signal for pulsar PSR J1713+4707 from the joint analysis of dataset injGWB03+CGW5. The top panel shows the result obtained with a CURN + CGW (ET + PT) search and bottom panel shows the outcome of a GWB + CGW (ET + PT) search. Solid ad dashed line are respectively the total and the ET-only signal injected. In the first case, the CGW model neglects the pulsar term, resulting in a biased CGW parameters recovery (detail explanation in the main text).

      

    

  
    
      Table B.1. 

      Prior distributions’ functional form and range for all parameters involved in the analysis.

      
        






	Parameter
	Prior function
	Prior range



	log10ARN
	Uniform
	[-11, -18]



	γRN
	Uniform
	[0, 7]



	log10ADM
	Uniform
	[-11, -18]



	γDM
	Uniform
	[0, 7]



	log10ACRN
	Uniform
	[-11, -18]



	γCRN
	Uniform
	[0, 7]



	cosı
	Uniform
	[-1, 1]



	cos θ
	Uniform
	[-1, 1]



	log10(ℳ/M⊙)
	Uniform
	[6, 10]



	log10(f/Hz)
	Uniform
	[-9, -7]



	log10(h)
	Uniform
	[-18, -11]



	Φ0
	Uniform
	[0, 2π]



	ϕ
	Uniform
	[0, 2π]



	ψ
	Uniform
	[0, π]



	Φp
	Uniform
	[0, 2π]



	Lp
	𝒩(μp, σp)
	( − ∞, +∞)
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