
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        ESPRESSO RVs. Blue circles: pre-COVID dataset; red circles: post-COVID dataset. The mean value of the full dataset has been subtracted from the original data. No offset has been subtracted from the two subsamples. The error bars represent the formal RV uncertainties derived by the DRS pipeline.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        TLS periodograms of the detrended TESS light curve (see Sect. 2.1) showing peaks of the three transiting planets. The periodogram in the second panel was obtained after masking the transits of planet b, and that in the third panel was calculated after masking the transits of planets b and c. The dashed lines correspond to the harmonics of the orbital periods. Planets c and b were identified first in the ESPRESSO RV time series; their presence was confirmed by the transit signals detected in the TESS data.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        TESS PDCSAP light curve with the GP component subtracted, and phase-folded to the orbital periods of HIP 29442 b (first panel), HIP 29442 c (second panel), and HIP 29442 d (third panel). The solid lines indicate the models calculated using the median of the posteriors. Residuals of the best-fit model are shown at the bottom of each phase-folded plot.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Mass-radius diagram for planets with mass <20 M⊕ and radius <4 R⊕, selected from the TEPCAT sample, available at https://www.astro.keele.ac.uk/jkt/tepcat/ (updated to 22 March 2023; Southworth 2011). The grey dots represent planets with mass and radius measured with a relative precision lower than 20% and 10%, respectively. The planets of the HIP 29442 system are indicated by black triangles. The 1σ confidence intervals for the radius measurements are shown as black lines, while the red dashed lines indicate the 3σ confidence intervals. The overplotted theoretical curves are derived by assuming equations of state detailed in Leleu et al. (2021).

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Maximum initial planet mass an interior planet (to planet b) could have had and be consistent with photo-evaporation, assuming planet b retained its atmosphere against photo-evaporation. Given the possibility that dynamical re-arrangement within the system might have occurred, we performed this calculation assuming that planet b had an initial period identical to its current period (orange), a shorter initial orbital period of 8 days (blue), or a longer initial orbital period of 18 days (green). The shaded region encompasses the 1 σ error bars, mainly arising from uncertainties in the properties of planet b. The current architecture of the system is shown by the blue points. The two interior planets to b lie below the curves, which indicates the system is consistent with photo-evaporation sculpting the system before any dynamical re-arrangement.

      

    

  
    
      Table A.1 

      ESPRESSO RVs and activity diagnostics.

      
        


	Time (BJD–2450000)
	RV m s−1
	σRVm s−1
	CCF FWHM(m s−1)
	σFWHM(m s−1)
	CCF BIS (m s−1)
	σBIS (m s−1)
	log R′HK (dex)
	[image: equation] (dex)





	8765.880033
	81722.91
	0.61
	6668.53
	1.22
	−68.02
	1.22
	−5.983
	0.014



	8792.789313
	81730.59
	0.27
	6672.29
	0.53
	−67.64
	0.53
	−5.178
	0.001



	8799.679952
	81734.23
	0.54
	6681.47
	1.08
	−60.22
	1.08
	−5.502
	0.004



	8803.799572
	81726.85
	0.26
	6675.84
	0.53
	−67.25
	0.53
	−5.192
	0.001



	8806.664396
	81732.28
	0.34
	6675.23
	0.67
	−68.05
	0.67
	−5.263
	0.001



	8814.627483
	81731.51
	0.29
	6671.59
	0.59
	−66.70
	0.59
	−5.250
	0.001



	8823.809857
	81734.16
	0.29
	6673.61
	0.59
	−64.45
	0.59
	−5.224
	0.001



	8850.752661
	81730.02
	0.33
	6668.18
	0.65
	−66.91
	0.65
	−5.178
	0.001



	8853.763918
	81727.91
	0.30
	6671.10
	0.60
	−70.75
	0.60
	−5.247
	0.001



	8858.667699
	81726.97
	0.27
	6672.31
	0.55
	−66.85
	0.55
	−5.245
	0.001



	8879.662595
	81729.70
	0.26
	6667.42
	0.52
	−69.56
	0.52
	−5.214
	0.001



	8910.636691
	81726.05
	0.27
	6666.97
	0.53
	−69.43
	0.53
	−5.146
	0.001



	8924.501697(a)
	81723.16
	0.32
	6667.98
	0.63
	−66.17
	0.63
	−5.138
	0.001



	9210.702206
	81728.43
	0.27
	6674.93
	0.55
	−67.75
	0.55
	−5.147
	0.001



	9271.610597
	81725.24
	0.31
	6679.71
	0.62
	−69.80
	0.62
	−5.286
	0.001



	9292.636622
	81726.03
	0.32
	6678.49
	0.63
	−67.02
	0.63
	−5.339
	0.001



	9297.543406
	81723.08
	0.25
	6674.31
	0.50
	−65.01
	0.50
	−5.222
	0.000



	9308.586832
	81728.94
	0.38
	6676.01
	0.77
	−66.62
	0.77
	−5.384
	0.002



	9311.524799
	81727.62
	0.37
	6680.99
	0.74
	−66.85
	0.74
	−5.288
	0.001



	9314.503978
	81731.62
	0.41
	6678.74
	0.81
	−65.49
	0.81
	−5.342
	0.002



	9316.538824
	81733.79
	0.49
	6673.21
	0.99
	−65.67
	0.99
	−5.456
	0.003



	9319.526315
	81734.20
	0.30
	6674.49
	0.60
	−65.43
	0.60
	−5.250
	0.001



	9322.537378
	81724.98
	0.37
	6672.55
	0.73
	−68.36
	0.73
	−5.306
	0.001



	9323.462970
	81723.33
	0.39
	6676.22
	0.79
	−65.95
	0.79
	−5.342
	0.001



	9325.500282
	81727.66
	0.45
	6670.68
	0.91
	−66.57
	0.91
	−5.339
	0.002



	9333.486134
	81736.81
	0.43
	6682.57
	0.85
	−67.13
	0.85
	−5.312
	0.002



	9459.864986
	81729.04
	0.33
	6695.25
	0.67
	−63.62
	0.67
	−5.200
	0.001



	9461.893582
	81733.35
	0.30
	6691.33
	0.60
	−59.97
	0.60
	−5.143
	0.001



	9464.820578
	81732.78
	0.42
	6685.37
	0.84
	−60.58
	0.84
	−5.300
	0.002



	9466.877164
	81732.89
	0.26
	6679.74
	0.52
	−61.62
	0.52
	−5.214
	0.001



	9471.873632
	81727.38
	0.31
	6676.67
	0.63
	−67.83
	0.63
	−5.242
	0.001



	9491.819141
	81730.93
	0.33
	6679.05
	0.65
	−68.48
	0.65
	−5.193
	0.001



	9493.867756
	81736.29
	0.50
	6684.76
	1.00
	−67.38
	1.00
	−5.372
	0.002



	9496.759000
	81732.75
	0.54
	6689.72
	1.09
	−62.76
	1.09
	−5.431
	0.003



	9509.702920
	81726.17
	0.36
	6680.48
	0.72
	−67.23
	0.72
	−5.180
	0.001



	9514.757558
	81725.60
	0.40
	6670.68
	0.81
	−65.90
	0.81
	−5.222
	0.001



	9516.846022
	81725.83
	0.26
	6674.79
	0.52
	−68.41
	0.52
	−5.177
	0.001



	9522.788552
	81726.88
	0.23
	6677.84
	0.46
	−66.42
	0.46
	−5.163
	0.000



	9529.766884
	81723.33
	0.29
	6676.66
	0.58
	−66.40
	0.58
	−5.198
	0.001



	9531.783334
	81733.24
	0.31
	6676.43
	0.62
	−67.01
	0.62
	−5.214
	0.001



	9533.799604
	81730.25
	0.22
	6681.51
	0.45
	−66.46
	0.45
	−5.114
	0.000



	9536.660100
	81729.13
	0.35
	6682.03
	0.70
	−64.53
	0.70
	−5.210
	0.001



	9538.670826
	81730.69
	0.55
	6684.61
	1.10
	−63.55
	1.10
	−5.219
	0.002



	9563.655314
	81733.25
	0.27
	6673.60
	0.55
	−64.86
	0.55
	−5.193
	0.001



	9575.673661
	81729.39
	0.34
	6675.02
	0.67
	−65.30
	0.67
	−5.130
	0.001



	9577.726829
	81734.23
	0.27
	6673.65
	0.54
	−66.10
	0.54
	−5.198
	0.001



	9579.606638
	81723.26
	0.23
	6676.50
	0.45
	−66.75
	0.45
	−5.203
	0.000



	9580.636695
	81724.01
	0.42
	6672.95
	0.83
	−66.96
	0.83
	−5.293
	0.001



	9582.596259
	81724.62
	0.29
	6673.58
	0.57
	−64.55
	0.57
	−5.164
	0.001



	9584.574904
	81728.62
	0.26
	6671.79
	0.53
	−66.65
	0.53
	−5.187
	0.001



	9586.545678
	81724.82
	0.27
	6674.32
	0.54
	−65.77
	0.54
	−5.168
	0.001



	9588.550479
	81730.38
	0.35
	6672.88
	0.70
	−67.02
	0.70
	−5.163
	0.001



	9590.692903
	81727.38
	0.35
	6670.57
	0.70
	−67.06
	0.70
	−5.159
	0.001



	9592.642227
	81725.67
	0.28
	6671.58
	0.56
	−67.36
	0.56
	−5.219
	0.001



	9595.600121
	81728.65
	0.23
	6672.27
	0.47
	−69.01
	0.47
	−5.217
	0.000



	9597.551898
	81725.48
	0.29
	6669.92
	0.57
	−67.87
	0.57
	−5.245
	0.001



	9600.662966
	81727.07
	0.33
	6670.65
	0.66
	−69.33
	0.66
	−5.285
	0.001



	9603.598412
	81730.60
	0.49
	6669.48
	0.98
	−67.40
	0.98
	−5.342
	0.002



	9606.624832
	81727.23
	0.31
	6675.20
	0.63
	−67.78
	0.63
	−5.247
	0.001



	9607.625044
	81724.58
	0.28
	6674.22
	0.56
	−68.30
	0.56
	−5.196
	0.001



	9611.565663
	81725.85
	0.25
	6675.23
	0.49
	−64.67
	0.49
	−5.134
	0.000



	9612.549153
	81728.05
	0.37
	6679.25
	0.73
	−66.70
	0.73
	−5.124
	0.001



	9613.652209
	81731.31
	0.34
	6676.01
	0.67
	−66.49
	0.67
	−5.174
	0.001



	9614.596492
	81729.53
	0.33
	6676.97
	0.67
	−65.57
	0.67
	−5.214
	0.001



	9615.596521
	81732.92
	0.25
	6677.61
	0.50
	−64.44
	0.50
	−5.191
	0.000



	9616.547147
	81734.14
	0.29
	6673.56
	0.57
	−65.61
	0.57
	−5.207
	0.001



	9617.624635
	81729.65
	0.27
	6672.39
	0.54
	−65.12
	0.54
	−5.206
	0.001



	9618.582003
	81725.46
	0.30
	6676.58
	0.60
	−65.28
	0.60
	−5.237
	0.001



	9619.547977
	81727.04
	0.36
	6674.64
	0.71
	−64.90
	0.71
	−5.261
	0.001



	9620.603519
	81728.22
	0.29
	6668.16
	0.57
	−66.24
	0.57
	−5.135
	0.001



	9622.700868
	81724.29
	0.64
	6679.09
	1.28
	−70.72
	1.28
	−5.137
	0.002



	9623.540034
	81727.00
	0.28
	6671.53
	0.56
	−67.64
	0.56
	−5.176
	0.001



	9624.581316
	81724.43
	0.24
	6671.47
	0.49
	−67.22
	0.49
	−5.191
	0.000



	9625.569889
	81721.72
	0.24
	6671.20
	0.48
	−68.67
	0.48
	−5.161
	0.000



	9626.613695
	81725.81
	0.38
	6668.95
	0.76
	−68.68
	0.76
	−5.192
	0.001



	9627.536012
	81729.76
	0.33
	6670.44
	0.65
	−67.82
	0.65
	−5.172
	0.001



	9635.549347
	81727.38
	0.27
	6675.11
	0.54
	−65.97
	0.54
	−5.186
	0.001



	9648.520045
	81730.23
	0.43
	6671.02
	0.86
	−68.06
	0.86
	−5.425
	0.002



	9650.528840
	81722.07
	0.40
	6672.41
	0.80
	−66.46
	0.80
	−5.366
	0.002



	9652.549356
	81728.62
	0.33
	6674.25
	0.67
	−67.48
	0.67
	−5.324
	0.001



	9658.552623
	81730.69
	0.42
	6668.66
	0.83
	−65.78
	0.83
	−5.547
	0.003



	9660.588322
	81729.33
	0.34
	6667.72
	0.68
	−66.48
	0.68
	−5.172
	0.001



	9662.577262
	81727.48
	0.30
	6665.08
	0.60
	−67.01
	0.60
	−5.237
	0.001





      

      
Notes. (a)This represents the last epoch of the data sub-sample labelled as ESP19. The sub-sample ESP21 starts from the following epoch.




    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        TESS Target Pixel Files for sectors 6 and 33 obtained with TPFPLOTTER (Aller et al. 2020; the code is publicly available at www.github.com/jlillo/tpfplotter). The orange squares identify the aperture masks used to extract the light curve. The sources cross-matched with the Gaia DR3 catalogue are indicated by red dots; the size is scaled with their relative magnitude compared to that of HIP 29442 (TOI-469). Proper motions are indicated by arrows. The pixel scale is 21″ pixel−1.

      

    

  
    
      Fig. B.2 

      
        [image: thumbnail]
      

      
        Spectral energy distribution in the range ~0.3−25 µm, used to derive the bolometric luminosity and the stellar radius through the Stefan–Boltzmann equation. The adopted stellar distance is the trigonometric parallax from the Gaia EDR3.

      

    

  
    
      Fig. B.3 

      
        [image: thumbnail]
      

      
        ASAS-SN photometry of HIP 29442. For a better visualisation, offsets have been applied to the original magnitudes, as indicated in the legend.

      

    

  
    
      Fig. B.4 

      
        [image: thumbnail]
      

      
        Corner plots showing the posteriors of the free parameters adopted for the planetary internal structure modelling described in Sect. 6. From top to bottom, the plots refer to HIP 29442 b, HIP 29442 c, and HIP 29442 d.
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