
    
      Fig. 3 
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        Characterization of the CMD regions presented in Sect. 3. The top-left panel shows the suite of PARSEC models we used to define the upper-CMD regions, and the projections of these onto the Hess diagram are displayed in the top-right panel. The bottom-left panel shows the Hess diagram and borders of the lower-CMD regions. The bottom-right panel shows the distribution of ΔMG0 values we used to define the Photometric Binary region.

      

    

  
    
      Fig. 5 
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        Metallicity impact on the CMD classification. The blue and red points show, respectively, the metal-poor and metal-rich tails (beyond 2σ) of the Andrae et al. (2023b) metallicity distribution. Our CMD classification loses accuracy towards extreme-metallicity values, and this effect is enhanced in certain regions of the CMD.

      

    

  
    
      Fig. 7 
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        Comparison of the four most numerous binary categories. Top: distribution of apparent G-band magnitudes. The RV Variable and RUWE binary candidates are concentrated at the bright and faint limits of the Kepler sample, respectively. Bottom: Venn diagram. While some categories show a moderate degree of overlap (e.g., RV Variable and NSS), others do not (e.g., RUWE).

      

    

  
    
      Fig. 10 
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        Photometric variability analysis of the Kepler targets from Sect. 7. Top: bar chart of the 19 classes of variable sources found in Gaia DR3. The text inside the bars lists the number of targets in each class (with the size of the CMD subset shown in parenthesis). Middle: CMD projection of the variable sources with classifications. Targets are color-coded following the bars in the top panel, and the symbol size increases for smaller samples. The full CMD sample (grey) is shown for reference in the background. The interpretations of the CMD locations are greatly benefited by the variability classifications in Gaia DR3. Bottom: CMD projection of the “Gaia short-timescale variable only” targets (black squares). A significant fraction of them were found to be Kepler eclipsing binaries (cyan crosses).

      

    

  
    
      Fig. B.1 
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        Impact of quality flags on the gspspec parameters. The data sets shown are the full (black), medium-quality (green), and best-quality (purple) samples. Top: Kiel diagram. Artifacts were progressively removed for more stringent selections. Middle: Calibrated metallicity distribution. The 16th, 50th, and 84th percentiles of each sample are shown in the colored text. The metal-poor tail was more heavily affected by the flags. Bottom: Distribution of surface gravity uncertainties. Only targets with small uncertainties survived the most stringent quality cuts.

      

    

  
    
      Fig. D.1 
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        Comparison of the different extinction references considered in this work: Vergely et al. (2022), Edenhofer et al. (2024), Bayestar19, and gspphot. Each panel shows a 2D histogram of the extinction comparison between two references. The color bars indicate logarithmic density (with the same range for all panels), and the 1:1 line is shown in magenta. The number of stars in each plot is indicated in the bottom-right corner. Given that the Bayestar19 values are reported to fewer decimal places than the other references, the panels involving this map display horizontal/vertical stripes. The gspphot extinctions show the largest disagreement of all the references. For the CMD analysis, we adopted the Vergely et al. (2022) map as the source of extinctions.

      

    

  
    
      Fig. E.1 
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        Distribution of the Vergely et al. (2022) monochromatic extinction values (A0) adopted for the CMD sample. The distribution peaks around ≈0.15 mag, with a median of ≈0.20 mag.

      

    

  
    
      Fig. F.1 
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        Illustration of the CMD regions presented in Sect. 3. The left panel displays the coordinates of the regions, and the right panel shows the Hess diagram of the CMD sample with the borders of the CMD regions overplotted.

      

    

  
    
      Fig. G.1 
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        Illustration of the metallicity-dependence of the evolved CMD regions, analogous to the top-left panel of Figure 3. From left to right, the panels show suites of PARSEC models at [M/H]=−0.3, 0, and +0.3 dex. The colors indicate the evolutionary stage for each metallicity bin. The borders used in the CMD classification of Sect. 3, calculated at [M/H]=0 dex, are shown as the thick grey lines in all panels.

      

    

  OEBPS/aa48735-23-eq9.png





OEBPS/aa48735-23-fig14_small.jpg





OEBPS/aa48735-23-fig5_small.jpg





OEBPS/aa48735-23-eq1.png
(BP — RP)y = (BP — Agp) — (RP — Agp),





OEBPS/aa48735-23-fig1.jpg
T T T T T T
350001 == Median(G)=14.6 mag 3 - Median(d)=1114 pc
m Full Sample 250001~ = Full Sample 1
30000~ 4
20000
25000+ 3
£ 20000~ 1 21s000
@ i
=4 =4
15000~ 4
10000
10000~ 4
5000,
5000 4
05 12 14 2000 3000 4000
Apparent G [mag] Distance [pc]
105 ; T T T 7T
— RUWE=1.( —=+ Median [M/H] = -0.05 dex
. Best-quality gspspec
Qﬁa:_l'i soo (4.3% of Full Sample) ]
4L |
10 = Full Sample
600 4
N (RUWE = 1.4 ”
4 N (RUWE < 1.4) = 171,092 4
S £
s Z
=z 4001 B
200 4
.

L 1 1 1 | B L
o6 —08 -06 -04 -02 00 02 04 06
[M/H]gspspec, calibrated [dex]





OEBPS/aa48735-23-fig2.jpg
Absolute Mg, [mag]

1o ' ' y ' = L
600
0.0 4 .
o
© 500
25F 4 é
5.0F e CMDsample | & a0 ,
= g
7.5 - % 3002
©
10.0f 4 2 100 200
<
12.5+ - 125 100
15.0& N 1 1 L L E| 15.0 0
] 1 2 3 4 1 &
(BP — RP)o [mag] (BP — RP)o [mag]
©  Dwarf ® Uncertain MS ® Giant Branch ©  Overlap Dwarf/Subgiant
@® Phot. Bin. ® White Dwarf ® Subgiant
~2.51 .
0.0 1
— r j
g + ]
= 2.5 1
— [ ]
6 = .|
5.0 1
= r i
8 S ]
5 75¢ ]
(@] [ ]
0 H ]
QO 10.0r- b
< r ]
12.5F -
1s0b . . . . | |

NI

2 3
(BP — RP)o [mag]





OEBPS/aa48735-23-fig3.jpg
|
w

-3 g
i
120
-2k 4 -2
= =l 100
@© -1 = © -1
£ £
& oF 1 & 0 v
= = E
9 1 19 =z
3 suite of E
o PARSEC W ]
& 2 isochrones at ¥ 1 8
< [M/H]=0 dex . 3
3L @ Main Sequence 1
Subgiant Branch
Red Giant Branch
= Borders of Re
[ St il it \ i N 4| N
-0.25 0.00 0.25 0.50 0.75 1.00 125 1.50 —-0.25 0.00 025 050 075 1.00 125 150
(BP — RP)o [mag] (BP = RP)o [mag]
N 2000F T T
= Combined fit
120
1750F Gaussians 1 & 2
— = AMg, =0 (Lower Envelope)
= Al =
100 1500 Moo =2s
W MS stars with(BP — RP)o > 0.9
5
1250+

Absolute Mg, [mag]
. o

Separation MS/Evolved

8 (BP — RP)o = 0.9 mag g 250
Lower Envelope + A
Lower Envelope 3
86 o8 1o 12 14 16 R -15  -10 -05

(BP — RP)o [mag] AMg, = Data — Lower Envelope [mag]





OEBPS/aa48735-23-fig5.jpg
Absolute Mg, [mag]

Metal-poor subset
® Metal-rich subset
- Borders of Regions

IR NEWE [ | PRI IR

L

L

10 G I
(BP — RP)o [magl]

=
o





OEBPS/aa48735-23-fig6.jpg
Absolute Mg, [mag] Absolute Mg, [mag]

Absolute Mg, [mag]

v T T T T T T
251 B 250 B
o.0F — oof B
=
©
25F E 251 B
°
o
5.0 = sof B!
o]
=
75F 2 1sp B
o
3
1001 < 100p 4
Criteria = RUWE Criteria = RV Variable
12.5F  RUWE=14 == Separation MS/Evolved 12.5- e RV variable = = Separation MS/Evolved b
° RUWE<14 N=23973 ®  NotRV variable
i . L L . L s i . L L . L
-05 00 05 10 15 2.0 25 3.0 -05 00 05 10 15 2.0
(BP —RP)o [mag] (BP —RP)o [mag]
T T T T T T T T T T T T T T
251 -25¢ 4
0.0 o 0oF B
©
25F E 25f 9
S D
5.0t = sof 4
]
=
75F 2 7sp B
o
3
100 < 100F 4
Criteria = NSS Criteria = Eclipsing Binary
125F o InNss ~ = Separation MS/Evolved 1251 o InKeplerEB  ® Notin Kepler+Gaia EB
® Notin NSS I=4005 ® InGaia EB = = Separation MS/Evolved N=2865
i | L L L L L i | n H L L
-05 00 0.5 1.0 15 2.0 25 30 -05 00 0.5 1.0 15 2.0 25 3.0
(BP — RP)o [mag] (BP — RP)o [mag]
-25f -25f
o.0F — oo
=)
©
25F E 251
g
5.0 = sof
9
o
75F =AY
o
w
— o
10.0\-Criteria = SB9 + NEA + HGCA < 10.0
& InsBo NotinSB9 + NEA + HGCA - Criteria = Washington Double Star
12.5F @ InNEA = = Separation MS/Evolved 125 e InWDS = = Separation MS/Evolved b |
© InHGCA ® NotinWDS N=2829
i . L L . L L i . L L . L I |
-05 00 05 10 15 2.0 3.0 -05 00 05 1.0 15 2.0 25 3.0

(BP —RP)o [mag]

(BP —RP)o [mag]





OEBPS/aa48735-23-fig8.jpg
Distance DR3 [pc]

N stars

(G —Ag) +5—5log1o(d) [mag]

w

6

Absolute Mg,

8

104 .

103

y=x

e ADM>0.88 (N =17)
ADM < —-0.88 (N = 19)

Distance DR2 [pc]

© y=x/1.5 & y=x*1.5 J

10

1750

1500

1250

1000

750

500

250

LA B I S B B N B B

s CMD sample
mmm ADM>0.88 (N =17)
mm ADM<-0.88 (N =19)

-1.0

-0.5
A Distance Modulus (DR3 — DR2) [mag]

0.0 0.5 1.0

LIS S S p S S S — E————

T
- Distance DR3 = Distance DR2 |

Ll

7F—— ADM>0.88 (N =17) I

» d = Distance DR2
® d = Distance DR3

~—— ADM < -0.88 (N = 19)

- P

f—
1.0

Y 06 0.8
(BP — RP)o [mag]

N stars





OEBPS/aa48735-23-fig9.jpg


OEBPS/aa48735-23-fig12_small.jpg





OEBPS/aa48735-23-fig4_small.jpg





OEBPS/aa48735-23-fig11.jpg
——TT 1 T T T T T T T T T 7 T T T T T T T 17

Full (N =24052)
® Medium (N=20729)
® Best (N=28498)

=
-

N

T T T T T T T T

w

PSR NS N N UY S SR N

»

T T T T T T

Iog(g)gspspec, calibrated [dEX]

5 .
TR B R Hl'.".'.“|‘
9000 8000 7000 6000 5000
Teffyepepec [K]
e T [ — e
r =1 Full (N=24052) 1
| 1 Medium (N =20729)
103 =1 Best (N=8498) |
E 16th / 50th / 84th f‘
| -0.38/-0.09/0.16 ]
[ -0.31/-0.07/0.18 1
[ -0.25/-0.05/0.14 1
E102:— -
o E 1
] F ]
= [ i
10!
A I BRI B R P
-3.0 -2.5 -2.0 =15 -1.0 -0.5 0.0 0.5 1.0
[M/H]gspspec, calibrated [d€X]
T T L B T e e
=1 Full (N=24052)
1 Medium (N =20729)
[ Best (N =28498)
103 3
wn
5102 E
0 ]
=2
10! =
1 0
0 L | E

L 1 I | .
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
OIOQ(g)gspspec [deX]





OEBPS/aa48735-23-eq10.png
AMay
d[M/H]

~09





