Using Multi-Wavelength Observations
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Identification of WD—MS binaries using optical & UV color-magnitude diagrams (CMDs)
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Figure 1. Figure 1: (Left): UV (FUV — NUV vs FUV) CMD for sources within 100 pc with both

< Used VOSA's binary fit algorithm to the GALEX and Gaia-D.RS observations. The red line s_eparates the hotter and FUV-bright
sources (orange points) from the others (grey asterisks) on the UV CMD.

observed specfcral ene_rgy dls_trlbutlons (Right): Optical CMD (BP — RP vs G) in the absolute plane. The counterpart of the red
(SEDs) to confirm their candidature and  |ine on UV CMD is also shown. The UV and optical CMDs indicate that the FUV-bright
extract the best-fit stellar parameters sources (orange points) are mainly WDs. However, a fraction of them migrates to the
for both companions simultaneously. gap and MS regions on the optical CMD. These are candidate WD--MS binaries. Black

plus highlights the candidate WD--MS binaries for which we could completely explain
the SED from UV to IR using WD--MS composite model fluxes.
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Examples of well-fitted SEDs \ f Examples of badly-fitted SEDs
(28) 2451154710754640640 (x2, = 0.87); Vgfb=0.3; A,=0.06 (30) 2645559121143503872 (X7q = 0.54); Vgfb=0.5; Ay=0.1 (5) 1119989933060503680 (x%y = 0.47); Vgfb=3.6; Ay=0.09 (42) 2420563960807395072 (x2,4 = 296.25); Vgfb=667.2; A,=0.09
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Figure 2: Index number as per the source list, Gaia-DR3 source ID, the values of A, , X _,, and Vgfb are mentioned on top of each panel. Cyan
points (with blue errors) denote the observed flux from UV to IR. The observed data points with no errors or large errors (>0.2 mag) are marked as
asterisks and are not included in the fit. The black (grey) line represents the best-fit synthetic spectra of WD (MS). The red points indicate the
expected combined model fluxes from the best-fit synthetic spectra.
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Figure 3: (Left) The median value for MS (WD) is =3800 K (11500 K). massive (>0.3 M . )
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