
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Photometric time series of TOI-1470 using ASAS-SN (aperture photometry), TJO (differential photometry), and OSN (differential photometry).

      

    

  
    
      Fig. 5 
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        CARMENES VIS RV time series (blue dots) and various spectroscopic activity indicators (green dots) of TOI-1470.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        TOI-1470 TESS SAP photometric fluxes for the four sectors. Top panel: each half sector is shown with a different color normalized to a common reference by fitting two sinusoidal functions. The best model fit is plotted as the solid blue line, and the binned photometric data are indicated with gray dots. Bottom panel: residuals as a function of time.

      

    

  
    
      Fig. 10 
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        Window function (top panel) and GLS periodograms of CARMENES RVs (panels b–e) and various spectroscopic indices (panels f–i) between 1.1 and 350 d. The horizontal and vertical lines and bands are the same as in Fig. 9.

      

    

  
    
      Fig. 11 
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        BLS periodograms of TESS sectors 17, 18, and 24 (left panels) and the photometric data folded in phase (right panels), together with a roughly binned (orange line). Various harmonics are also identified with vertical thin red lines. Top panel: detection of the 2.52 d transiting planet (the strongest peak is marked with a vertical orange line). Middle panel: detection of a potential 15.41 d signal after masking the previous signal. The LC folded in phase does not show any evidence of a transit. Bottom panel: detection of the 18.08 d transiting-planet candidate (strongest peak) after masking the two previous signals. The LC data folded in phase appear to indicate a possible shallow transit.

      

    

  
    
      Fig. 12 
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        Evolution of the s-BGLS periodogram of the CARMENES RV data around 2.5 d (left) and in the region between 10–30 d (right).

      

    

  
    
      Fig. 13 
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        Individual light curves folded in phase with the orbital periods of the transiting planets per filter or sector (colored points). The best joint fit is plotted as a black line. The white dots correspond to the binned photometric data. The x-axis represents the time computed from the mid-transit times as derived from the best joint fit.

      

    

  
    
      Fig. 14 
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        All light curves and the residuals folded in phase with the orbital periods of the transiting planets. The x-axis represents the time from the mid-transit times as derived from the best joint fit. The black line corresponds to the TESS transit model and shows the pattern of the limb darkening for TESS bandpass. The white dots correspond to the binned photometric data.

      

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        TOI-1470 CARMENES RVs (blue dots) and the best model (black line) with its lσ confidence level (gray shaded area) obtained from the combined photometric and spectroscopic fit. The top panel shows the entire RV time series as a function of the time. The red line shows the GP component that models the stellar activity. The bottom panel shows the RV residuals after subtracting the full model. All error bars include the quoted CARMENES uncertainties and the RV jitter as obtained from the model added in quadrature.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        TOI-1470 CARMENES RVs (blue dots) and the best model (black line) from the combined photometric and spectroscopic fit folded in phase with the orbital period of the Keplerian components: TOI-1470 b and c. The GP component has been removed from the data. The binned data are plotted as open black symbols. All error bars include the quoted CARMENES uncertainties and the RV jitter as obtained from the model added in quadrature. The gray shadowed area denotes the 68% confidence interval.

      

    

  
    
      Table B.2 

      Priors used for the joint LCs and RVs fit of TOI-1470.

      
        


	Parameter
	Prior
	Unit
	Description





	Stellar parameter



	ρ★
	𝒩(6.413, 0.279)
	g cm−3
	Stellar density



	Photometric parameters



	[image: equation]
	𝒩(0, 0.1)
	
	The offset relative flux for TESS



	[image: equation]
	𝒩(0, 0.1)
	
	The offset relative flux for TESS



	[image: equation]
	ℒ𝒰(10−6, 0.04)
	
	A jitter added in quadrature to the error bars of instrument



	[image: equation]
	ℒ𝒰(10−6, 0.01)
	
	A jitter added in quadrature to the error bars of instrument



	[image: equation]
	𝒩(0.286, 0.009)
	…
	Limb-darkening for photometric instrument



	[image: equation]
	𝒩(0.270, 0.008)
	 · 
	Limb-darkening for photometric instrument



	q1MuSCA r
	𝒩(0.68, 0.02)
	 · 
	Limb-darkening for photometric instrument



	q2MuSCAT r
	𝒩(0.316, 0.09)
	 · 
	Limb-darkening for photometric instrument



	q1MuSCAT i
	𝒩(0.324, 0.009)
	 · 
	Limb-darkening for photometric instrument



	q1MuSCAT i
	𝒩(0.283, 0.009)
	 · 
	Limb-darkening for photometric instrument



	q1MuSCAT zs
	𝒩(0.209, 0.007)
	 · 
	Limb-darkening for photometric instrument



	q2MuSCAT zs
	𝒩(0.260, 0.009)
	 · 
	Limb-darkening for photometric instrument



	q1MuSCAT g
	𝒩(0.79, 0.02)
	 · 
	Limb-darkening for photometric instrument



	q2MuSCAT g
	𝒩(0.321, 0.008)
	 · 
	Limb-darkening for photometric instrument



	[image: equation]
	1 (fixed)
	 · 
	The dilution factor for the photometric instrument



	[image: equation]
	1 (fixed)
	 · 
	The dilution factor for the photometric instrument



	RV parameters



	γ
	𝒰(-10, 10)
	m s−1
	RV zero point for CARMENES



	σ
	ℒ𝒰(0.001, 5)
	m s−1
	A jitter added in quadrature



	GP parameters



	BGP,RV
	𝒰(0.01, 100)
	ms−1
	Related to the amplitude of the GP for the RVs



	LGP,RV
	𝒰(10, 104)
	d
	Related with the timescale for the amplitude-modulation of the GP



	Prot,GP,RV
	𝒰(20, 50)
	d
	Period of the quasi-periodic kernel



	Planet b parameters



	P
	𝒩 (2.527, 0.01)
	d
	Period



	t0 (BJD−2,457,000)
	𝒩 (1766.47, 0.01)
	d
	Time of periastron passage



	e
	0 (fixed)
	 · 
	Orbital eccentricity



	ω
	90 (fixed)
	deg
	Periastron angle



	K
	𝒰 (0, 10)
	ms−1
	RV semi-amplitude



	r1
	𝒰 (0, 1)
	 · 
	Parameterization for p and b



	r2
	𝒰 (0, 1)
	 · 
	Parameterization for p and b



	Planet c parameters



	P
	𝒩 (18.08, 0.01)
	d
	Period



	t0 (BJD−2,457,000)
	𝒩 (1772.17, 0.1)
	d
	Time of periastron passage



	e
	0 (fixed)
	 · 
	Orbital eccentricity



	ω
	90 (fixed)
	deg
	Periastron angle



	K
	𝒰 (0, 10)
	ms−1
	RV semi-amplitude



	r1
	𝒰 (0, 1)
	 · 
	Parameterization for p and b



	r2
	𝒰 (0, 1)
	 · 
	Parameterization for p and b





      

      
Notes. The prior labels of 𝒩, 𝒰, and ℒ 𝒰 represent the normal, uniform, and log-uniform distribution, respectively. The error on the density of the star comes from the stellar mass and radius errors. The upper limit on the photometric jitter term corresponds to ten times the error bars of the photometric data.




    

  
    
      Table B.3 

      Final adopted parameters for the TOI-1470 system.

      
        


	Parameter
	Value





	Photometric parameters



	µTESS,S17 (ppm)
	[image: equation]



	µTESS,S18 (ppm)
	[image: equation]



	µTESS,S24 (ppm)
	[image: equation]



	µTESS,S58 (ppm)
	[image: equation]



	µMuSCATzs (ppm)
	[image: equation]



	µMuSCATr (ppm)
	[image: equation]



	µMuSCAT2zs (ppm)
	[image: equation]



	µMuSCAT2i (ppm)
	[image: equation]



	µMuSCAT3zs (ppm)
	[image: equation]



	µMuSCAT3i (ppm)
	[image: equation]



	µMuSCAT3g (ppm)
	[image: equation]



	σTESS,S17
	[image: equation]



	σTESS,S18
	[image: equation]



	σTESS,S24
	[image: equation]



	σTESS,S58
	[image: equation]



	σMuSCATzs
	[image: equation]



	σMuSCATr
	[image: equation]



	σMuSCAT2zs
	[image: equation]



	σMuSCAT2i
	[image: equation]



	σMuSCAT3zs
	[image: equation]



	σMuSCAT3i
	[image: equation]



	σMuSCAT3g
	[image: equation]



	q1TESS
	[image: equation]



	q2TESS
	[image: equation]



	q1MuSCATz
	[image: equation]



	q2MuSCATz
	[image: equation]



	q1MuSCATr
	[image: equation]



	q2MuSCATr
	[image: equation]



	q1MuSCATi
	[image: equation]



	q2MuSCATi
	[image: equation]



	q1MuSCATg
	[image: equation]



	q2MuSCATg
	[image: equation]



	RV parameters



	γ (m s−1)
	[image: equation]



	σ (m s−1)
	[image: equation]



	GP hyperparameters



	BGP,RV (m s−1)
	[image: equation]



	LGP,RV (d)
	[image: equation]



	Prot,GP,RV (d)
	[image: equation]



	Stellar parameters



	ρ★ (g cm−3)
	[image: equation]
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