

    


    Table A.2. 

Average colours for K5 V to L8 sources.




	Spectral
	FUV − NUV
	NUV − u
	u − BT
	BT − B
	B − g
	g − GBP
	GBP − VT
	VT − V
	V − G
	G − r
	r − i
	i − GRP
	GRP − J
	J − H
	H − Ks
	Ks − W1
	W1 − W2
	W2 − W3
	W3 − W4



	type
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)
	(mag)





	K5 V
	3.59 ± 0.95 (2)
	5.37 (1)
	…
	0.24 ± 0.40 (6)
	0.63 ± 0.23 (11)
	0.32 ± 0.11 (11)
	0.04 ± 0.08 (8)
	0.26 ± 0.07 (4)
	0.45 ± 0.04 (9)
	–0.03 ± 0.21 (13)
	0.41 ± 0.07 (13)
	0.40 ± 0.20 (12)
	0.95 ± 0.06 (13)
	0.57 ± 0.03 (14)
	0.14 ± 0.03 (14)
	0.08 ± 0.06 (14)
	0.04 ± 0.19 (15)
	–0.02 ± 0.20 (15)
	0.01 ± 0.13 (10)



	K7 V
	3.26 ± 0.65 (7)
	4.23 ± 0.75 (36)
	2.66 ± 0.83 (59)
	0.49 ± 0.43 (98)
	0.62 ± 0.16 (107)
	0.48 ± 0.13 (101)
	0.02 ± 0.12 (94)
	0.21 ± 0.16 (96)
	0.61 ± 0.10 (100)
	–0.06 ± 0.12 (103)
	0.60 ± 0.12 (106)
	0.34 ± 0.12 (99)
	1.12 ± 0.05 (104)
	0.63 ± 0.03 (112)
	0.17 ± 0.03 (112)
	0.11 ± 0.04 (109)
	–0.03 ± 0.06 (109)
	0.05 ± 0.06 (112)
	0.06 ± 0.11 (112)



	M0.0 V
	2.83 ± 0.61 (22)
	4.05 ± 0.83 (37)
	2.87 ± 0.73 (54)
	0.46 ± 0.36 (108)
	0.65 ± 0.14 (113)
	0.51 ± 0.12 (117)
	0.08 ± 0.09 (113)
	0.15 ± 0.11 (109)
	0.71 ± 0.09 (115)
	–0.17 ± 0.14 (120)
	0.74 ± 0.14 (119)
	0.36 ± 0.11 (117)
	1.22 ± 0.05 (118)
	0.63 ± 0.04 (120)
	0.19 ± 0.03 (119)
	0.12 ± 0.05 (116)
	0.02 ± 0.09 (117)
	0.02 ± 0.08 (119)
	0.10 ± 0.09 (118)



	M0.5 V
	2.40 ± 0.42 (14)
	4.01 ± 0.96 (22)
	2.85 ± 0.82 (36)
	0.43 ± 0.36 (70)
	0.66 ± 0.13 (72)
	0.53 ± 0.11 (72)
	0.07 ± 0.14 (69)
	0.17 ± 0.16 (68)
	0.77 ± 0.10 (72)
	–0.18 ± 0.11 (71)
	0.80 ± 0.13 (70)
	0.36 ± 0.08 (71)
	1.28 ± 0.05 (72)
	0.63 ± 0.03 (72)
	0.21 ± 0.03 (71)
	0.12 ± 0.05 (70)
	0.05 ± 0.09 (70)
	0.03 ± 0.07 (71)
	0.11 ± 0.09 (73)



	M1.0 V
	2.29 ± 0.44 (11)
	4.72 ± 0.82 (43)
	2.48 ± 0.70 (42)
	0.35 ± 0.40 (86)
	0.72 ± 0.14 (135)
	0.51 ± 0.10 (140)
	0.09 ± 0.16 (87)
	0.15 ± 0.16 (87)
	0.82 ± 0.09 (135)
	–0.23 ± 0.10 (140)
	0.87 ± 0.11 (140)
	0.36 ± 0.09 (139)
	1.32 ± 0.04 (139)
	0.62 ± 0.04 (140)
	0.21 ± 0.03 (138)
	0.14 ± 0.04 (138)
	0.05 ± 0.09 (138)
	0.06 ± 0.06 (138)
	0.09 ± 0.11 (141)



	M1.5 V
	2.24 ± 0.49 (13)
	4.95 ± 0.98 (43)
	2.53 ± 0.66 (32)
	0.28 ± 0.47 (63)
	0.72 ± 0.13 (115)
	0.51 ± 0.15 (121)
	0.12 ± 0.17 (65)
	0.10 ± 0.20 (65)
	0.89 ± 0.11 (115)
	–0.30 ± 0.13 (121)
	0.96 ± 0.14 (124)
	0.37 ± 0.11 (121)
	1.37 ± 0.05 (119)
	0.63 ± 0.04 (121)
	0.21 ± 0.03 (121)
	0.14 ± 0.04 (122)
	0.06 ± 0.08 (121)
	0.06 ± 0.06 (123)
	0.09 ± 0.11 (125)



	M2.0 V
	1.90 ± 0.66 (12)
	5.30 ± 0.78 (36)
	2.08 ± 0.69 (29)
	0.36 ± 0.59 (54)
	0.76 ± 0.05 (118)
	0.49 ± 0.11 (124)
	0.15 ± 0.24 (55)
	0.11 ± 0.26 (53)
	0.95 ± 0.10 (117)
	–0.37 ± 0.10 (124)
	1.05 ± 0.12 (125)
	0.38 ± 0.11 (126)
	1.44 ± 0.05 (127)
	0.61 ± 0.05 (128)
	0.23 ± 0.03 (128)
	0.15 ± 0.04 (126)
	0.09 ± 0.07 (126)
	0.07 ± 0.05 (126)
	0.10 ± 0.12 (122)



	M2.5 V
	1.66 ± 0.65 (9)
	5.37 ± 1.07 (37)
	2.35 ± 0.85 (21)
	0.35 ± 0.55 (30)
	0.79 ± 0.07 (138)
	0.48 ± 0.09 (145)
	0.12 ± 0.18 (31)
	0.16 ± 0.18 (29)
	1.04 ± 0.09 (137)
	–0.47 ± 0.11 (146)
	1.17 ± 0.11 (147)
	0.40 ± 0.10 (144)
	1.51 ± 0.05 (147)
	0.59 ± 0.04 (150)
	0.24 ± 0.03 (147)
	0.16 ± 0.05 (147)
	0.11 ± 0.05 (149)
	0.08 ± 0.04 (149)
	0.12 ± 0.13 (144)



	M3.0 V
	1.33 ± 0.45 (12)
	5.17 ± 0.93 (38)
	1.82 ± 0.37 (8)
	0.42 ± 0.37 (20)
	0.80 ± 0.11 (157)
	0.47 ± 0.09 (173)
	0.09 ± 0.12 (20)
	0.17 ± 0.11 (20)
	1.13 ± 0.09 (156)
	–0.55 ± 0.11 (173)
	1.29 ± 0.11 (173)
	0.41 ± 0.10 (172)
	1.58 ± 0.05 (172)
	0.59 ± 0.04 (172)
	0.25 ± 0.03 (171)
	0.16 ± 0.04 (173)
	0.13 ± 0.05 (172)
	0.09 ± 0.05 (172)
	0.13 ± 0.14 (162)



	M3.5 V
	1.31 ± 0.36 (23)
	4.72 ± 1.13 (46)
	2.18 ± 0.80 (7)
	0.20 ± 0.59 (14)
	0.85 ± 0.07 (217)
	0.46 ± 0.09 (237)
	0.13 ± 0.19 (12)
	0.14 ± 0.19 (13)
	1.24 ± 0.09 (215)
	–0.66 ± 0.10 (237)
	1.40 ± 0.13 (240)
	0.44 ± 0.12 (235)
	1.66 ± 0.05 (237)
	0.58 ± 0.05 (242)
	0.26 ± 0.03 (241)
	0.17 ± 0.04 (241)
	0.15 ± 0.05 (239)
	0.10 ± 0.05 (239)
	0.15 ± 0.15 (226)



	M4.0 V
	1.49 ± 0.56 (29)
	3.91 ± 1.36 (36)
	2.43 ± 0.63 (2)
	0.05 ± 0.50 (5)
	0.90 ± 0.07 (167)
	0.46 ± 0.08 (203)
	0.23 ± 0.24 (6)
	0.04 ± 0.24 (6)
	1.38 ± 0.09 (165)
	–0.77 ± 0.09 (203)
	1.53 ± 0.15 (205)
	0.47 ± 0.13 (201)
	1.76 ± 0.06 (202)
	0.58 ± 0.04 (206)
	0.27 ± 0.03 (206)
	0.18 ± 0.04 (201)
	0.17 ± 0.04 (200)
	0.12 ± 0.04 (199)
	0.19 ± 0.17 (169)



	M4.5 V
	1.04 ± 0.65 (15)
	2.96 ± 0.90 (18)
	…
	…
	0.97 ± 0.08 (95)
	0.47 ± 0.10 (116)
	…
	…
	1.54 ± 0.10 (96)
	–0.92 ± 0.10 (116)
	1.71 ± 0.13 (116)
	0.49 ± 0.09 (116)
	1.87 ± 0.06 (116)
	0.56 ± 0.04 (116)
	0.29 ± 0.03 (116)
	0.20 ± 0.04 (114)
	0.19 ± 0.03 (114)
	0.15 ± 0.04 (115)
	0.23 ± 0.21 (88)



	M5.0 V
	1.12 ± 0.42 (8)
	2.75 ± 0.77 (12)
	…
	…
	0.98 ± 0.19 (35)
	0.46 ± 0.16 (60)
	…
	…
	1.71 ± 0.16 (38)
	–1.10 ± 0.16 (60)
	1.85 ± 0.21 (59)
	0.59 ± 0.14 (59)
	2.02 ± 0.12 (61)
	0.58 ± 0.03 (62)
	0.31 ± 0.03 (62)
	0.21 ± 0.03 (62)
	0.20 ± 0.03 (61)
	0.16 ± 0.04 (60)
	0.28 ± 0.28 (43)



	M5.5 V
	1.52 ± 0.34 (2)
	2.80 ± 0.58 (7)
	…
	…
	1.13 ± 0.21 (14)
	0.49 ± 0.13 (26)
	…
	…
	2.04 ± 0.12 (14)
	–1.37 ± 0.10 (26)
	2.12 ± 0.15 (26)
	0.64 ± 0.13 (26)
	2.14 ± 0.08 (27)
	0.57 ± 0.04 (27)
	0.33 ± 0.02 (26)
	0.23 ± 0.03 (26)
	0.21 ± 0.05 (27)
	0.17 ± 0.05 (27)
	0.23 ± 0.16 (21)



	M6.0 V
	0.84 ± 0.15 (2)
	0.89 ± 1.78 (5)
	…
	…
	1.24 ± 0.04 (2)
	0.48 ± 0.20 (14)
	…
	…
	2.01 (1)
	–1.73 ± 0.24 (14)
	2.32 ± 0.25 (13)
	0.83 ± 0.12 (12)
	2.33 ± 0.16 (12)
	0.60 ± 0.08 (15)
	0.37 ± 0.03 (15)
	0.23 ± 0.02 (15)
	0.21 ± 0.04 (15)
	0.21 ± 0.07 (15)
	0.33 ± 0.22 (5)



	M6.5 V
	…
	…
	…
	…
	1.07 ± 0.20 (2)
	0.49 ± 0.15 (7)
	…
	…
	2.72 ± 0.21 (2)
	–2.00 ± 0.17 (7)
	2.68 ± 0.14 (7)
	0.82 ± 0.10 (7)
	2.49 ± 0.07 (7)
	0.61 ± 0.03 (7)
	0.37 ± 0.02 (7)
	0.24 ± 0.04 (7)
	0.20 ± 0.03 (7)
	0.23 ± 0.03 (7)
	0.10 ± 0.15 (4)



	M7.0 V
	…
	2.90 (1)
	…
	…
	1.30 (1)
	0.46 ± 0.19 (5)
	…
	…
	2.80 (1)
	–2.08 ± 0.28 (5)
	2.62 ± 0.26 (5)
	0.99 ± 0.15 (5)
	2.52 ± 0.17 (5)
	0.58 ± 0.06 (5)
	0.38 ± 0.04 (5)
	0.26 ± 0.09 (5)
	0.21 ± 0.03 (5)
	0.23 ± 0.08 (5)
	0.21 ± 0.07 (3)



	M7.5 V
	…
	…
	…
	…
	…
	0.42 ± 0.16 (3)
	…
	…
	…
	–2.06 ± 0.12 (3)
	2.66 ± 0.09 (3)
	0.91 ± 0.05 (3)
	2.52 ± 0.09 (3)
	0.64 ± 0.01 (3)
	0.37 ± 0.03 (3)
	0.25 ± 0.05 (3)
	0.21 ± 0.01 (3)
	0.27 ± 0.06 (3)
	…



	M8.0 V
	…
	…
	…
	…
	…
	0.56 ± 0.15 (4)
	…
	…
	…
	–2.23 ± 0.08 (6)
	2.77 ± 0.10 (6)
	1.03 ± 0.10 (6)
	2.75 ± 0.12 (9)
	0.66 ± 0.03 (9)
	0.41 ± 0.03 (9)
	0.25 ± 0.04 (9)
	0.24 ± 0.05 (9)
	0.28 ± 0.04 (8)
	…



	M8.5 V
	…
	…
	…
	…
	…
	0.52 ± 0.01 (2)
	…
	…
	…
	–2.16 ± 0.13 (3)
	2.70 ± 0.05 (2)
	1.12 ± 0.02 (2)
	2.93 ± 0.05 (4)
	0.64 ± 0.05 (4)
	0.46 ± 0.01 (4)
	0.33 ± 0.04 (4)
	0.28 ± 0.05 (4)
	0.35 ± 0.08 (4)
	0.32 ± 0.05 (3)



	M9.0 V
	…
	…
	…
	…
	…
	0.72 (1)
	…
	…
	…
	–2.01 ± 0.07 (2)
	2.43 ± 0.09 (2)
	1.17 ± 0.02 (3)
	3.06 ± 0.08 (5)
	0.67 ± 0.06 (5)
	0.46 ± 0.04 (5)
	0.35 ± 0.03 (5)
	0.29 ± 0.03 (5)
	0.49 ± 0.08 (5)
	0.30 (1)



	M9.5 V
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.96 (1)
	2.39 (1)
	1.18 (1)
	3.12 ± 0.11 (2)
	0.84 ± 0.07 (2)
	0.57 ± 0.03 (2)
	0.34 ± 0.02 (2)
	0.28 ± 0.02 (2)
	0.45 ± 0.08 (2)
	…



	L0.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.98 ± 0.16 (10)
	2.43 ± 0.16 (10)
	1.16 ± 0.03 (9)
	3.07 ± 0.05 (11)
	0.75 ± 0.05 (12)
	0.50 ± 0.05 (12)
	0.33 ± 0.04 (12)
	0.27 ± 0.04 (12)
	0.49 ± 0.15 (12)
	…



	L0.5
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.92 ± 0.18 (5)
	2.38 ± 0.19 (5)
	1.17 ± 0.02 (4)
	3.15 ± 0.06 (6)
	0.73 ± 0.06 (7)
	0.53 ± 0.06 (7)
	0.33 ± 0.02 (7)
	0.26 ± 0.02 (7)
	0.45 ± 0.07 (7)
	…



	L1.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.98 ± 0.12 (14)
	2.41 ± 0.10 (14)
	1.20 ± 0.04 (14)
	3.18 ± 0.10 (15)
	0.82 ± 0.05 (15)
	0.51 ± 0.06 (15)
	0.36 ± 0.05 (15)
	0.24 ± 0.04 (15)
	0.46 ± 0.10 (14)
	…



	L1.5
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.99 ± 0.08 (4)
	2.39 ± 0.03 (5)
	1.23 ± 0.06 (4)
	3.23 ± 0.06 (7)
	0.80 ± 0.08 (8)
	0.52 ± 0.04 (8)
	0.40 ± 0.09 (8)
	0.27 ± 0.03 (8)
	0.55 ± 0.11 (6)
	…



	L2.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.88 ± 0.08 (11)
	2.34 ± 0.08 (12)
	1.16 ± 0.03 (11)
	3.24 ± 0.10 (12)
	0.85 ± 0.09 (14)
	0.53 ± 0.07 (14)
	0.40 ± 0.06 (14)
	0.27 ± 0.02 (14)
	0.54 ± 0.15 (14)
	…



	L2.5
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.90 ± 0.04 (4)
	2.31 ± 0.05 (5)
	1.20 ± 0.04 (4)
	3.31 ± 0.07 (5)
	0.91 ± 0.04 (6)
	0.54 ± 0.08 (6)
	0.45 ± 0.06 (6)
	0.26 ± 0.03 (6)
	0.56 ± 0.32 (6)
	…



	L3.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.88 ± 0.12 (3)
	2.34 ± 0.11 (5)
	1.25 ± 0.01 (2)
	3.48 ± 0.09 (3)
	1.00 ± 0.08 (6)
	0.64 ± 0.07 (6)
	0.58 ± 0.09 (6)
	0.33 ± 0.07 (6)
	0.43 ± 0.17 (6)
	…



	L3.5
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–2.02 ± 0.15 (2)
	2.40 ± 0.11 (2)
	1.35 ± 0.04 (2)
	3.37 ± 0.03 (2)
	0.93 ± 0.05 (2)
	0.58 ± 0.05 (2)
	0.58 ± 0.06 (2)
	0.30 ± 0.01 (2)
	0.53 ± 0.13 (2)
	…



	L4.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–1.86 ± 0.10 (3)
	2.22 ± 0.13 (4)
	1.31 ± 0.07 (3)
	3.50 ± 0.15 (4)
	0.90 ± 0.09 (5)
	0.57 ± 0.07 (5)
	0.53 ± 0.09 (5)
	0.27 ± 0.02 (5)
	0.32 ± 0.14 (5)
	…



	L4.5
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	2.06 (1)
	…
	…
	1.13 (1)
	0.69 (1)
	0.82 (1)
	0.37 (1)
	0.66 (1)
	…



	L5.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–2.01 (1)
	2.15 ± 0.21 (5)
	1.53 (1)
	3.75 (1)
	1.01 ± 0.16 (5)
	0.59 ± 0.14 (5)
	0.70 ± 0.09 (5)
	0.38 ± 0.11 (6)
	0.52 ± 0.33 (6)
	…



	L5.5
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–2.04 (1)
	2.13 (1)
	…
	…
	0.88 (1)
	0.56 (1)
	0.67 (1)
	0.28 (1)
	0.62 (1)
	…



	L6.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–2.09 (1)
	2.07 (1)
	1.71 (1)
	3.49 (1)
	0.69 (1)
	0.34 (1)
	0.75 (1)
	0.34 (1)
	0.76 (1)
	…



	L6.5
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	1.92 (1)
	…
	…
	1.00 (1)
	0.59 (1)
	0.76 (1)
	0.37 (1)
	0.61 (1)
	…



	L7.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…



	L7.5
	…
	…
	…
	…
	…
	…
	…
	…
	…
	–2.57 (1)
	2.14 (1)
	…
	…
	1.18 (1)
	0.70 (1)
	0.88 (1)
	0.47 (1)
	1.10 (1)
	…



	L8.0
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…






Notes. The number in parentheses indicates the number of useful data points.




  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
Colour-colour diagrams representing GBP − GRP vs. G − J (top panel) and J − H vs. H − Ks (bottom panel). In both panels, empty grey circles represent stars with poor photometric quality data in any of the involved passbands, close binaries, or young stars. The remaining “regular” stars are colour-coded by spectral type.



    

  
    
      Fig. 16. 
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Same as Fig. 12, but for LVOSA vs. MJ and normalised fit residuals in the small bottom panel. The vertical dashed line separates the three-degree (late-K and M dwarfs) and two-degree (L dwarfs) fit ranges.



    

  
    
      Fig. 11. 
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Distribution of bolometric luminosities (top), effective temperatures (middle), and surface gravities (bottom) for K (yellow), M (red), and L (violet) dwarfs.



    

  
    
      Fig. 10. 
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Spectral energy distribution of LP 167–071 (J10384+485, M3.0 V). The empirical fluxes (coloured empty circles, following the same colour scheme as in Fig. 5) are overimposed on the best-fitting BT-Settl CIFIST spectrum (grey; Teff = 3300 K and log g = 5.5). The modelled fluxes are depicted as grey empty circles. Photometric data in the ultraviolet are shown as crosses, and are not considered in the modelling. Horizontal bars represent the effective widths of the bandpasses, while vertical bars (visible only for relatively large values) represent the flux uncertainty derived from the magnitude and parallax errors.



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
Histogram of distances for all stars in the sample, for K (yellow), M (red), and L (violet) dwarfs (top), and RUWE values for the stars identified in the Gaia DR2 catalogue (bottom). The vertical red dashed line in the bottom panel sets the threshold for well-behaved astrometric solutions at RUWE = 1.41.



    

  
    
      Fig. A.1. 
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Six representative colour-spectral type diagrams, colour-coded by effective temperature.



    

  