
    
      Fig. 3. 
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Evolution of the Paα emission line (upper subplots) and corresponding differential phase (Δϕ, lower subplots) as a function of the wavelength for different values of clouds’ orbital parameters in the different models of single SMBH. Common parameters for all models: (a) and (b) clouds’ orbital inclination ic ∈ [ − 5° ,5° ], clouds’ orbital eccentricity ec = 0.5 and i0 = 45°. (c) Clouds’ orbital inclination ic = 𝒰(−7.5° ,7.5° ),  and i0 = 𝒰(10° ,45° ). Varying parameters are given in subcaptions. Here, ℑ = 𝒰(l, r) stands for collection of inclination ranges from 𝒰(−l, l) up to 𝒰(−r, r). For reference, interferometric observables marked with blue colour were modelled for values at the lower end of the parameters ranges. (a) Ωc ∈ 𝒰(10° ,180° ), ωc = 110°, (b) Ωc = 100°, ωc = 𝒰(10° ,180° ), (c) ωc = 200°.
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Evolution of the Paα emission line (upper subplots) and the corresponding differential phase (Δϕ, lower subplots) as a function of the wavelength for different values of model parameters for an aligned CB-SMBH system. Orbital elements that are the same for all clouds in both BLR are designated by the subscript, c. Varying parameters are listed in sub-captions; 𝒞 stands for the coplanar CB-SMBH system. (a) i0 = 45° ; ik = 𝒰(90° ,10° ), δik = −10°, Ω1 = 200°, Ω2 = 100°, ωk = 210°, ek = 0.5,  k = 1, 2; 𝒥 = 𝒰(5° ,45° ), δ𝒥 = 5°, Ωc = 200°, ωc1 = 150°, ωc2 = 210°, ec = 0.5, (b) i0 = 𝒰(15° ,45° ), δi0 = 5, 𝒞, Ωk = 𝒰(170° ,230° ), δΩk = 20° ωk = 𝒰(270° ,170° ), δωk = −20°, δek = (0.1, 0.5), δek = 0.1, k = 1, 2, ic = 𝒰(−5° ,5° ), Ωc = 𝒰(20° ,160° ), δΩc = 20, ωc = 𝒰(120° ,20° ), δωc = 20°, ec = ek.
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Evolution of the Paα emission line (upper subplots) and corresponding differential phase (Δϕ, lower subplots) as a function of the wavelength for aligned CB-SMBH system when the clouds’ orbital eccentricities are drawn from non-uniform distributions; (a) clouds’ orbital eccentricites are drawn from Rayleigh distribution; (b) clouds’ orbital eccentricities are drawn from scaled and shifted Γs(0.3, 1) distributions. (a) 𝒞, Ωk = 100°, k = 1, 2, ω1 = 110°, ω2 = 290°, ic1 = 𝒰(−5° ,5° ), ic2 = 𝒞, Ωc1 = 200°, Ωc2 = 10°, ωc1 = 150°, ωc2 = 330°, ec1 = ec2 = rndℛ(1), (b) 𝒞, Ωk = 100° ,k = 1, 2, ω1 = 110° ,ω2 = 290°, Ωc1 = 200° ,Ωc2 = 10°, ωc1 = 150°, ωc2 = 330°, ic1 = ic2 = 𝒰(−5° ,5° ), ec1 = 0.5, ec2 = rndΓs(0.3, 1).
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Evolution of the Paα emission line (upper subplots) and corresponding differential phase (Δϕ, lower subplots) as a function of the wavelength and radial velocity for different values of the clouds’ orbital parameters in the model of single SMBH. Model parameters are given in the sub-captions. (a) Ωc ∈ 𝒰(10° ,90° ), ωc = 110°, ic ∈ 𝒰(−5° ,5° ), ec = 0.5, i0 = 45°, (b) ic = 𝒰(−5° ,5° ), Ωc = 100°, ωc = 10°, i0 = 45°, ec = 𝒰(0.1, 0.5), (c) ic = 𝒰(−5° ,5° ), Ωc = 100°, ωc = 110°, i0 = 45°, ec = 𝒰(0.1, 0.5), (d) ic = 𝒰(−5° ,5° ), Ωc = 100°, ec = 0.5, ωc = 270°, i0 = 𝒰(10° ,45° ).
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Same as Fig. B.1 but for fixed values of clouds’ orbital eccentricities, ec = 0.5, and angular position of observer, i0 = 45°. (a), (b) Ωc = 100°. The range of the clouds’ orbital inclinations for each model is from 𝒰(−5°, 5°) to 𝒰(−20°, 20°). (a) ωc = 10, (b) ωc = 110°, (c) Ω = 210°, ωc = 10°, ec = 0.5, ic = 𝒰(−7.5° ,7.5° ), i0 = 𝒰(10° ,45° ).



    

  
    
      Fig. B.3. 
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Same as Fig. B.1 but for the range of clouds’ orbital inclinations from 𝒰(−5°, 5°) to 𝒰(−20°, 20°), with fixed values of the clouds’ orbital eccentricities, ec = 0.5, and i0 = 15°. The rest of the parameters are given in the sub-captions of the plots. (a) ωc = 10°, (b) ωc = 110°, (c) ic = 𝒰(−40° ,40° ), i0 = 45°, ωc = (10° ,180° ).
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Same as Fig. B.1 but for random samples of clouds’ orbital eccentricities generated from Γs(0.3, 1) and ℛ(1) distributions. Varying parameters are listed in sub-captions. 𝒞 stands for coplanar clouds orbits. (a) i0 = 𝒰(−10° ,45° ), δi0 = 5°, ic = 𝒰(−20° ,20° ), Ωc = 100°, Ωc = 270°, ec ∈ Γs(0.3, 1), (b) i0 = 𝒰(−10° ,45° ), δi0 = 5°, 𝒞, Ωc = 100°, ωc = 270°, ec ∈ ℛ(1), (c) i0 = 𝒰(−10° ,45° ), δi0 = 5°, ic = 𝒰(−10° ,10° ), Ωc = 100°, ωc = 10°, ec ∈ ℛ(1), (d) i0 = 𝒰(−10° ,45° ), δi0 = 5°, 𝒞, Ωc = 100°, ωc = 10°, ec ∈ Γs(0.3, 1), (e) i0 = 𝒰(−10° ,45° ), δi0 = 5° ,ic = ( − 7.5° ,7.5° ), Ωc = 100°, ωc = 10°, ec ∈ Γs(0.3, 1), (f) i0 = 𝒰(−10° ,45° ), δi0 = 5°, 𝒞, Ωc = 100° ,ωc = 10°, ec ∈ ℛ(1).



    

  
    
      Fig. C.1. 
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Evolution of the Paα emission line (upper subplots) and corresponding differential phase (Δϕ, lower subplots) as a function of the wavelength radial velocity for different models of aligned CB-SMBH system. Common clouds’ orbital elements are designed by subscript c. 𝒞 stands for the coplanar CB-SMBH system. ℑ = 𝒰(l, r) stands for inclination ranges from 𝒰(−l, l) up to 𝒰(−r, r). (a) i0 = 45° ;𝒞, Ωk = 100°, ωk = 110°, ek = 𝒰(0.05, 0.1 − 0.4, 0.45), k = 1, 2, δek = 0.1; ic = 𝒰(−5° ,5° ), Ωc = 10°, ωc = 180°, [image: equation], (b) i0 = 45°; ik = 𝒰(0° ,45° ), δik = 5°, Ωk = 100°, ωk = 110°, ek = 𝒰(0.05, 0.1 − 0.4, 0.45), δek = 0.1, k = 1, 2, ic = 𝒰(−5° ,5° ), Ωc = 10° ,ωc = 50° ,ec = 0.25, (c) i0 = 45°;ik = 𝒰(0° ,45° ), δik = 5°, Ωk = 100°, ωk = 110°, ek = 𝒰(0.05, 0.1 − 0.4, 0.45), δek = 0.1, k = 1, 2, ic = 𝒰(−5° ,5° ), Ωc = 10°, ωc = 50° ,ec = 0.45, (d) i0 = 𝒰(10° ,45° ), δi0 = 5° ;𝒞, Ωk = 100°, ωk = 110°, ek = 𝒰(0.05, 0.1 − 0.4, 0.45), δek = 0.1, k = 1, 2; ic = 𝒰(−5° ,5° ), Ωc1 = 200°, ωc1 = 150°, Ωc2 = 10°, [image: equation], (e) i0 = 𝒰(45° ,10° ), δi0 = −5° ;𝒞, Ωk = 100°, ωk = 110°, ek = 𝒰(0.05, 0.1 − 0.4, 0.45), δek = 0.1, k = 1, 2, ic = 𝒰(−5° ,5° ), Ωc1 = 200°, ωc1 = 150°, Ωc2 = 10°, ωc2 = 180° ,ec = ek, (f) i0 = 45° ;𝒞, Ω1 = 200° ,Ω2 = 100, ω1 = ω2 = 110°, ek = 0.5, k = 1, 2; 𝒥 = 𝒰(5° ,45° ), δ𝒥 = 5°, Ωc1 = 200°, ωc1 = 150°, Ωc2 = 10°, ωc2 = 180° ,ec = 0.5.



    

  
    
      Fig. C.2. 
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Same as Fig. C.1 but for different SMBHs and clouds’ orbital parameters. Plot (c): rnd stands for randomly chosen samples of orbital elements. ℑ = 𝒰(l, r) stands for inclination ranges from 𝒰(−l, l) up to 𝒰(−r, r). (a) i0 = 45° ;ik = 𝒰(10° ,90° ), δik = 10°, Ωk = 200°, ωk = 210°, ek = 0.5, k = 1, 2; 𝒥 = 𝒰(5° ,45° ), δ𝒥 = 5°, Ωc = 200°, ωc1 = 290° ,ωc2 = 210°, ec = 0.5, (b) i0 = 45° ;ik = 𝒰(90° ,10° ), δik = −10°, Ωk = 200°, ωk = 210°, ek = 0.5, k = 1, 2; 𝒥 = 𝒰(5° ,45° ), δ𝒥 = 5°, Ωc = 200°, ωc1 = 290°, ωc2 = 210° ,ec = 0 : 5, (c) i0 = 45° ;ik = 𝒰(10° ,90° ), δik = −10°, Ω1 = 200°, Ω2 = 100°, ωk = 210°, ek = 0.5, k = 1, 2; Ωc = 200° ,ωc1 = 150°, ωc2 = 210° ,ic1 = rnd(5° ,45° ), ic1 = (5° ,45° ), ec = 0.5, (d) i0 = 45° ;ik = 𝒰(90° ,10° ), δik = −10° ,Ωk = 5°, ω1 = 5°, ω2 = 180°, ek = 0.5, k = 1, 2; 𝒥 = 𝒰(5° ,45° ), δ𝒥 = 5°, ec = 0.5, Ωc = 100°, ωc1 = 5°, ωc2 = 180°, (e) i0 = 45° ;ik = 𝒰(5° ,45° ), δik = 10°, Ωk = 5°, ω1 = 5°, ω2 = 180° ,ek = 0.5, k = 1, 2; 𝒥 = 𝒰(5° ,45° ), δ𝒥 = 5°, Ωc = 100°, ωc1 = 5°, ωc2 = 180°, ec = 0.5.



    

  
    
      Fig. C.3. 
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Same as Fig. C.1 but for different SMBHs and clouds’ orbital parameters. (a) i0 = 𝒰(10° ,45° ), δi0 = 5° ;ik = (10° ,90° ), δik = −10°, Ωk = 5°, ω1 = 5°, ω2 = 180°, ek = 0.5, k = 1, 2; 𝒥 = 𝒰(10° ,45° ), δ𝒥 = 5°, Ωc = 100° ,ωc1 = 5°, ωc2 = 180° ,ec = 0.5, (b) i0 = 𝒰(15° ,45° ), δi0 = 5° ;ik = 𝒰(80° ,20° ), δik = −10° ,Ωk = 𝒰(230° ,330° ), δΩk = 20°, ωk = 𝒰(270° ,170° ), δωk = 20° ,ek = 0.5, k = 1, 2; 𝒥 = 𝒰(5° ,45° ), δ𝒥 = 5°, Ωc = 𝒰(80° ,180° ), δΩc = 20, ωc = 𝒰(120° ,20° ), δωc = 20° ,ec = 0.5, (c) i0 = 45° ;ik = 𝒰(10° ,90° ), δik = 10° ,Ωk = 5°, ω1 = 5° , ω2 = 180°, ek = 0.2, k = 1, 2;𝒥 = 𝒰(5° ,45° ), δ𝒥 = 5°, Ωc = 200° ,ωc1 = 290°, ωc2 = 210° ,ec = 0.2, (d) i0 = 45° ;ik = 5°, Ωk = 𝒰(20° ,180° ), δΩk = 20°, ωk = 𝒰(180° ,20° ), δωk = −20°, ek = 0.5, k = 1, 2; ic = 5° ,Ωc = Ωk, ωc1 = ωk, ec = 0.5, (e) i0 = 𝒰(20° ,45° ), δi0 = 5° ;ik = 10°, Ωk = 𝒰(230° ,330° ), δΩk = 20°, ωk = 𝒰(270° ,190° ), δωk = −20°, ek = 0.5, k = 1, 2; ic = 5°, Ωc = 𝒰(80° ,180° ), δΩk = 20° ,ωc1 = 𝒰(120° ,20° ), δωk = −20° ,ec = 0.5.
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Simulated interferometric observables for the CB-SMBH system during three orbital phases. From first to third column: Θ(t) = (0, 0.25) with an increment of 0.5. Varying orbital parameters are listed in legends and sub-captions. (a) A0 = 100ld, i0 = i = (10° −40° ,45° ), Ω1 = 200° ,Ω2 = 150°, ek = 0.5, k = 1, 2, ω1 = 70° ,ω2 = 250°, ic1 = ic2 = (10° −40° ,45° ), Ωc1 = Ωc2 = 200°, ωc1 = 100° ,ωc2 = 280° ,ec = 0.5, (b) A0 = 100ld, i0 = i = (10° −40° ,45° ), Ω1 = 200° ,Ω2 = 150°, e1 = (0.1, 0.5),e2 = (0.5, 0.1), ω1 = 70° ,ω2 = 250° ,ic1 = ic2 = (10° −40° ,45° ), Ωc1 = Ωc2 = 200°, ωc1 = 100° ,ωc2 = 280°, ec1 = e2, ec2 = e1, (c) A0 = 100ld, i0 = i = (10° −40° ,45° ), Ω1 = 200° ,Ω2 = 150°, e1 = (0.1, 0.5),e2 = (0.5, 0.1), ω1 = 70° ,ω2 = 250°, ic1 = ic2 = rnd(90° −175° ,45° ), Ωc1 = Ωc2 = 200°, ωc1 = 100° ,ωc2 = 280°, ec1 = e2, ec2 = e1.
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