
    
      Fig. 3. 
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        All-particle CR data from IceCube/IceTop (Rawlins & IceCube Collaboration 2015), KASCADE-Grande (Schoo et al. 2015), NUCLEON (Grebenyuk et al. 2019), the Pierre Auger Observatory (The Pierre Auger Collaboration 2015), the Telescope Array (Ivanov 2015), and the Tunka-133 Array (Prosin et al. 2014). The black line shows the all-particle spectrum from Model A and the blue line that from Model B. We also show separately the spectra of hydrogen (red) and helium (orange), where solid lines are for Model A and dashed lines for Model B. The combined spectrum of all species heavier than H and He is depicted with the green line, which is the same for Model A as for Model B (see text for more details). The model curves for hydrogen and helium, together with the corresponding single-particle data, are displayed in Fig. 4. The corresponding figures for the different heavier nucleus species are shown in Appendix C.

      

    

  
    
      Fig. 5. 
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        Gamma-ray fluxes from different CR models together with data from ARGO-YBJ (Bartoli et al. 2015) and the Tibet air shower array and muon detector array (Tibet AS+MD) (Amenomori et al. 2021) for Galactic longitudes 25° ≤l ≤ 100° and Galactic latitudes with |b|≤5°. Each colour represents a different CR model; the solid lines are with absorption, and the corresponding dotted lines without. The curves are normalised by a fit on the data by taking the absorption into account. The blue colour represents Model A, with all different CR species. The orange and red curves assume that all CR species of Model A are hydrogen or iron, respectively. The cyan curve is the emission from Model B, where the H and He CR spectra are changed with respect to Model A. The corresponding all-sky Galactic neutrino fluxes are shown in Fig. 6.

      

    

  
    
      Fig. 7. 
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        Contributions from hydrogen (dashed lines), helium (dashed-dotted lines), and heavier nuclei (dotted lines) to the total γ-ray and neutrino fluxes (solid lines). Model A is represented by blue colours and Model B by cyan. Upper panel: γ-ray emission together with the data from Tibet AS+MD (Amenomori et al. 2021) and ARGO-YBJ (Bartoli et al. 2015), lower panel: neutrino fluxes together with the limits from Albert et al. (2018). The solid lines are the same as in Figs. 5 and 6.

      

    

  
    
      Table B.3. 

      Parameters ci, di, and ei for the calculation of the parameter δ (and β) for neutrinos in Eq. (B.3).

      
        


	Neutrinos



	




	
	ci
	di
	ei





	i = 0
	−2.60 × 10−1
	−2.86 × 10−1
	6.01 × 10−1



	i = 1
	3.61 × 10−1
	−1.96 × 10−1
	−4.87 × 10−1



	i = 2
	−1.03 × 10−1
	−1.45 × 10−1
	1.18 × 10−1



	i = 3
	−1.25 × 10−1
	1.22 × 10−1
	8.59 × 10−2





      

    

  
    
      Table B.4. 

      Table for the parameters kij for the calculation of Ecut in Eq. (B.3) for γ rays.

      
        


	γ rays



	




	kij
	j = 0
	j = 1
	j = 2
	j = 3





	i = 0
	−1.77 × 10−2
	−5.32 × 10−3
	5.46 × 10−3
	8.50 × 10−4



	i = 1
	−3.06 × 10−2
	7.91 × 10−3
	−5.54 × 10−3
	−1.07 × 10−3



	i = 2
	2.89 × 10−2
	−3.53 × 10−3
	1.17 × 10−3
	2.81 × 10−4





      

    

  
    
      Table B.7. 

      Parameters qij for the calculation of the parameters pi for neutrinos in Eq. (B.3).

      
        


	Neutrinos



	




	qij
	j = 0
	j = 1
	j = 2





	i = 0
	−1.14 × 10−1
	−2.97 × 10−1
	6.11 × 10−1



	i = 1
	−3.68 × 10−1
	−4.12 × 10−1
	8.21



	i = 2
	2.13 × 10−3
	−5.46 × 10−1
	8.31 × 10−2



	i = 3
	4.38 × 10−1
	−3.42 × 10−1
	-4.34



	i = 4
	3.99 × 10−3
	−5.61 × 10−1
	8.59 × 10−2





      

    

  
    
      Fig. C.1. 
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        Cosmic-ray model contributions from the heavier nuclei carbon, oxygen, magnesium, silicon, and iron together with the corresponding data from AMS-02 (Aguilar et al. 2017 for C and O and Aguilar et al. 2020 for Mg and Si), CREAM-II (Ahn et al. 2009), ATIC-2 (Panov et al. 2009), NUCLEON (Grebenyuk et al. 2019), KASCADE-Grande (The KASCADE-Grande Collaboration 2013), and IceCube/IceTop (Aartsen et al. 2019, for C-O and Fe). The contributions are the same in Model A and Model B. The first components are shown with the black dashed lines and the second components with the dashed-dotted lines, summing up to the total contributions (solid black lines).

      

    

  
    
      Fig. D.1. 
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        Gamma-ray production rates per cm3 per unit ISM number density from the mixed Model A (blue) and the mixed Model B (cyan) compared to the case assuming all CR particles from Model A are hydrogen (orange) or iron (red).

      

    

  
    
      Fig. E.1. 
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        Comparison of the γ-ray transmissivities of the diffuse emission for a uniform CR density model and the distribution according to Eq. (7). The Galactic latitude and longitude range is the same as in Fig. 5, with Galactic longitudes 25° ≤l ≤ 100° and Galactic latitudes with |b|≤5°, and the ISM density model is the one from Ferrière (1998) and Ferrière et al. (2007).
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