A. Peldez-Torres et al.: TOI validation with MuSCAT2

Appendix A: Planetary parameters

Table A.1. Planetary parameters, validation status and FAP values for the first half of our candidates.

Parameters TOI-1883.01 TOL-2274.01 TOI-2603.01 TOI-2768.01 TOI-2781.01 TOI-4438.01 TOI-5205.01
Validation status ~ Yes Yes No Yes Suggestive Yes No
R, [Re] 5.65102 245102 9.461082/11.55122  2.631043 6.201042/7.001232  2.49+013 10447038 /11.24*088
kap 0.1057°9003 0.0350°51% 0.1460°3052 00367485 008154103 006065013 024045087
Kirue 010769942 0.0360+:002] 0178200288 0.0434*0.0130 0.0907+0:0242 0.0643+0:0052 0.2590+0:0139
Paldays]  ASOGSGUMT 26796V IANGAGNNE LSSOGUNC  2T6NOGN TM0ER 1630750
a/R. 19.11%0% 1691729 6767031 8.831081 1270373 29.22+9%7 10.7819:49
a [AU] 0.0468+0-0010 005090061 0.0186+0:0014 0.0270*9.901 0.0412+0:908% 0.0511+3:9013 0.02+0:9008
b 02173 07838 04373 034 0473 025733 B
i [deg] 89.37+0:2 87.374930 86.33+182 87.78*157 86.33+1%2 89.51493¢ 87.981949
T. [BID] 2459256.8481109002  2458685.3661*00009  2459255.823570000¢  2459225.6442+0%010  2459226.432700008  2459396.410700%6 2450443 .4714+00002
Teq [K] 524.92 771.46 953.97 855 673 43515 737£15
FAP (%) 0.00067 0.00067 >50 0.00067 17.2627 0.00067 >50
Table A.2. Planetary parameters, validation status and FAP values for the second half of our candidates.

Parameters TOI-5268.01 TOI-5319.01 TOI-5344.01 TOI-5464.01 TOI-5486.01 TOI-5641.01

Validation status ~ No Yes No No Suggestive No

R, [Re] 9.35’:?;3/10.793% 2.83t8:g; 10.47’:8:2;/10.74:]):;3 9.73f8:§§/10.11f8:gg 3.14tg:§?/4.68 8.75t8;§g/8.99t8;§g

Fapp 027927345 0.05364 5035 016466515 016937603 0.0524%5 56" 01684756631

Kirue 0.3222’:8:82(7)2 006093:8822 0.1 689tg:8§;§ 0. l759’:8:88§2]s O.O694tg:8(1)§% 0.173 11’8:8[‘)3

Paldays] 206859700 4078SYDNON 37902000 Lle06S  200470%0M00 218168700008

alR. 13457195 22.46+108 15.58+0% 7.87*014 1031+031 12.842034

a[AU] 0.0192+4.002% 00506302 0.0422+0:0024 0.0193*4,0003 0026490013 0037739010

b 0907317 03043 07032 0141 030°433 02443

i [deg] 86.2019:56 89.2540.%3 87.43030 88.951074 88.31412 88.94*059

T, [BID] 2459661.6373*00004  2459496.5862109007  2459522.8248* 00007 2459635.5575*090%  2459691.060170006  2459663.4852+00013

Teq [K] 438 695 689+12 884 647 435+15

FAP (%) >50 0.00067 >50 >50 29113 >50
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Appendix B: Individual light curves and contamination analysis
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Fig. B.1. Top: TOI-1883b’s MuSCAT?2 and TESS light-curves. Bottom: Contamination plot. Here we present the relation between the true radius
ratio and the increase in effective temperature, the apparent radius, the impact parameter and the stellar density. As previously mentioned, the X
axis may vary in between targets.
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Fig. B.2. Same as Fig. B.1 for TOI-2274.01.
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Fig. B.3. Same as Fig. B.1 for TOI-2603.01.

Article number, page 14 of 36

Apparent radius ratio

Impact parameter

Stellar density [g/cm?]




A. Peldez-Torres et al.: TOI validation with MuSCAT2

Zs

Relative flux

AR

AT, 9 . s 2 ot pe e . o g o ° o e e,
& ‘ “h‘v_au_' : 2 1 _0:003 ‘-.I.r'_ .‘;‘.- ..‘ A3 ‘ ‘ ‘ ‘ .‘ 000 \.-..}‘\:-""TJ" e \.."‘ T r'\-“.'.r.‘_.\
0.63 0.66 0.68 0.71 0.74 0.77 0.63 0.66 0.68 0.71 0.74 0.77 0.63 0.66 0.68 0.71 0.74 0.77 0.63 0.66 0.68 0.71 0.74 0.77
Time - 2459516 (BJD)
1.0015
1.0010
1.0005 1.0151 23.01.22
1.0000 5 1.009 - :
0.9995 t . .. .
0.9990 2 1.003 cz . -
© . -
0.9985 2 0.996 AR : . .
0.9980 “n
0.9975 * TESS| 099 . Sinistro
-20 15 -1o 05 00 o 15 20 0.60 0.62 0.64 0.66 0.68 0.70
Time - T, [h] Time - 2459602 (BJD)
0.08 - B 4 i
2
§ 0,07 . . .
(%)
3
5 0.06 1 1 1
o
s
2 0.05 A b E E
0.04 ¥ . . .
—2000-1000 O 1000 2000 0.03000.03250.03500.03750.04000.0425 0.2 0.4 0.6 0.8 2 4 6 8
A Tege [K] Apparent radius ratio Impact parameter Stellar density [g/cm?3]

Fig. B.4. Same as Fig. B.1 for TOI-2768.01.
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Fig. B.6. Same as Fig. B.1 for TOI-4438.01.
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Fig. B.7. Same as Fig. B.1 for TOI-5205.01.
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Fig. B.8. Same as Fig. B.1 for TOI-5268.01.
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Fig. B.9. Same as Fig. B.1 for TOI-5319.01.
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Fig. B.11. Same as Fig. B.1 for TOI-5464.01.
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Fig. B.12. Same as Fig. B.1 for TOI-5486.
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Fig. B.13. Same as Fig. B.1 for TOI-5641.01.
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Appendix C: Stellar parameters
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Appendix D: Apparent-true radius ratio
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Fig. D.1. Apparent planetary radius (obtained straight from TESS achromatic data) in blue plotted over the true planetary radius (obtained from
MuSCAT?2 colored data) for all the candidates in the sample.
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Fig. D.2. Same as Figure D.1.

: TOI validation with MuSCAT2
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Appendix E: Target pixel fiels
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Fig. E.1. TESS target pixel file images for all the candidates among the sample observed in different sectors of the sky. The red circles show the
sources in the field identified by the Gaia DR2 catalogue (Brown et al. 2018) with scaled magnitudes. The position of the targets are indicated
by white crosses and the mosaic of orange squares show the mask used by the pipeline to extract photometry. These plots were made using
tpfplotter (Aller et al. 2020).
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Fig. E.2. Same as Figure E.1.
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Table E.1. On-sky distances and magnitudes of all blending stars inside the TESS mask of each target. Small numbers correspond to the star in

the TPFs.

TOI ID

Gaia ID (blending stars)

Gmag

on-sky distances
(arcsecs)

1883.01

2274.01

2603.01

2768.01

2781.01

4438.01

5205.01

5268.01

5319.01

5344.01

5464.01

5486.01

5641.01

25735743903992405632,
45735743934056259456

22110345516767267328,
32110322049065962624

25678383069566114816,
35678383069564973312
,45678381592096224768

22950113808997899392,
32950113808997903488
,42950113602839471616

22996755813799995008

21842656663520848896,
31842656663519264896
,41842656659224186496

2102461087706561280,
3102461083411745024
,4102461087706561408

252359538284125824,
352359533989348224
,052359744443457792

15.19, 19.09

15.63, 16.65

16, 18.73, 20.65

14.35, 17.89, 15.20

17.58

15.97, 20.45, 17.41

14.58, 18.42, 15.76

19.63, 16.89, 12.72

17.21946, 37.74068772454799

2.83068, 19.96109

5.82608, 6.64550, 11.88246

14.05505, 15.85573, 21.32742

12.89655

4.69377,4.75093, 10.39776

3.38975, 9.15599, 12.63736

12.58189, 20.92206, 44.90926
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Appendix F: Adaptative optic
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Fig. F.1. High-resolution imaging done by the NIRC2 instrument for TOI-1883.01 (left), and TOI-2274.01 (right).
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Fig. F.2. High-resolution imaging done by the shARCS instrument for both TOI-1883.01 and TOI-2274.01.
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Fig. F.3. High-resolution imaging done by the Speckle Polarimeter instrument for TOI-2274.01, TOI-4438.01 and TOI-5319.01.
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Fig. F.4. High-resolution imaging done by the HRCAM instrument for TOI-2768.01, TOI-2781.01, and TOI-5486.01.
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Fig. F.5. High-resolution imaging done by the PHARO instrument for TOI-4438.01.
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Appendix G: Stellar spectra
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Fig. G.1. ALFOSC spectra of M dwarfs (thick black line) and various solar metallicity, spectral templates (colored lines) from the Kesseli et al.
(2017) library. Strong telluric features are marked by the gray area. The strongest atomic and molecular features are labeled.
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