
    
      Fig. 3. 
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        Significance distributions after model fits. The red, unfilled histogram shows the distribution for all spatial pixels (outside the exclusion regions) of the significance map in Fig. 1b, while the blue, filled histogram corresponds to the map in Fig. 1c. The black, dashed line displays a Gaussian distribution with a mean μ = 0 and width σ = 1.

      

    

  
    
      Fig. 5. 
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        Significance maps above 1 GeV from the Fermi-LAT analysis. (a) With J1811.5−1925 and J1810.3−1925e removed from the best-fit model. (b) With J1810.3−1925e removed from the best-fit model. (c) With all sources included in the model. The light blue cross denotes the fitted position of J1811.5−1925, whereas the dark blue cross and dashed circle display the fitted position and 1-σ extent of J1810.3−1925e. For comparison, the components of the 2-component model fitted to the H.E.S.S. data are shown in green and purple (same as in Fig. 1). The grey dashed line marks the Galactic plane, while the coloured triangle markers denote the positions of PSR J1809−1917, PSR J1811−1925, and XTE J1810−197.

      

    

  
    
      Fig. 7. 
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        Fermi-LAT energy spectra obtained with H.E.S.S. model templates. The dashed grey line shows the 10-yr Fermi-LAT broadband sensitivity.

      

    

  
    
      Fig. 10. 
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        SED of HESS J1809−193 with hadronic (pp) models. The H.E.S.S. and Fermi-LAT data points have been derived in this work, the HAWC data points (shown for comparison only) are taken from Goodman (2022). The lines show the predicted γ-ray spectra for hadronic models fitted to each of the two H.E.S.S. components, respectively.

      

    

  
    
      Fig. A.1. 
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        Distributions of fitted background model parameters ϕBG and δBG. The mean (μ) and standard deviation (σ) of the distributions are specified in the panels.

      

    

  
    
      Fig. A.2. 
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        Significance map after fit of hadronic background model. We used an oversampling radius of 0.07° for smoothing. Besides HESS J1809−193, the 6 ° ×6° RoI contains the H.E.S.S. sources HESS J1804−216, HESS J1808−204 and HESS J1813−178. The grey dashed line marks the Galactic plane, and the black dashed circles show exclusion regions as used in the fit of the hadronic background model.

      

    

  
    
      Fig. A.3. 
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        Significance distributions for hadronic background model fit. The black histogram shows the distribution of significance values of all spatial pixels of the map in Fig. A.2. The dark grey histogram is for all pixels outside the exclusion regions around HESS J1804−216, HESS J1808−204, and HESS J1813−178 (i.e. contains only the excess from HESS J1809−193), and the light grey histogram is for all pixels outside any of the exclusion regions. The blue line shows the result of fitting a Gaussian distribution to the light grey histogram, the fitted width of the Gaussian is given in the upper right corner of the plot.

      

    

  
    
      Table B.1. 

      Parameter variations for systematic uncertainty estimation.

      
        


	Par.
	Variation
	Description





	Global energy scale



	




	ϕE
	Gaussian (μ = 1,  σ = 0.1)
	Shift of energy scale



	




	Background model variations



	




	ϕBG
	Gaussian (μ = 1,  σ = 0.01)
	Background model normalisation



	δBG
	Gaussian (μ = 0,  σ = 0.02)
	Background model spectral tilt



	
[image: equation]
	Gaussian (μ = 1,  σ = 0.01)
	Amplitude of background gradient (in deg−1)



	
[image: equation]
	Uniform (0 ° −360°)
	Direction of background gradient





      

      
Notes. For a detailed explanation of the parameters, see text.



    

  
    
      Fig. B.1. 
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        Source parameter distributions for two example parameters. (a) Flux normalisation N0 of source component A. (b) Power-law index Γ of source component A. The black dashed line and grey band denote the best-fit value and statistical uncertainty of this parameter, also specified in the top right corner. The red line shows the fit of a Gaussian to the histogram, where the fitted mean and width are indicated in the top left corner. The red dashed lines indicate the 1-σ width of the fitted Gaussian, which represents the total (i.e. statistical and systematic) uncertainty on this parameter. The derived systematic error, obtained by subtracting quadratically the statistical error from the fitted total width, is also stated in the figure.

      

    

  
    
      Fig. B.2. 
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        Correlation plots between the source model parameters of source component A (rows) and the systematic variation parameters (columns). The value specified in the top right corner of each panel is Pearson’s correlation coefficient.

      

    

  
    
      Fig. C.1. 
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        Residual significance maps for the 1-component model, fitted in energy bands. We used an oversampling radius of 0.07° for smoothing. Energy bands are specified in the upper right corner of each panel. The blue circle markers and dashed lines display the best-fit position and 1-sigma extent of the Gaussian models. The grey dashed line marks the Galactic plane, white dashed circles shows regions excluded from the analysis, and the black triangle marker denotes the position of PSR J1809−1917.
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