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ABSTRACT: A catalog of hot stellar sources (Teff hotter than approximately 18,000K, depending on gravity), mostly white dwarfs and subdwarfs, with 
GALEX FUV, NUV and SDSS u, g, r , i, z photometry was used to identify candidate single-star (22,848), and binaries with a cooler, less evolved and optically brighter 
companion (12,404). The identification of binary candidates is robust, when the optically-luminous companion is cooler than about 10,000K, albeit with a small 
contamination by QSOs with UV non-standard colors. The single-star counts instead are an upper limit because they may include "identical twins" and types of 
binaries whose composite SED -- in the wavelength range of this dataset-- is not distinguishable from a single-object SED. About 50% of the binaries and 20% of the 
single-star candidates are previously unclassified objects. Gaia DR3 gives a parallax value (error<=20%) for 34% of the binaries and 45% of the single-star candidates. 
For comparison, the extracted WD -binary sample is 4 times larger than the current Gaia sample of astrometric WD binaries (about 3,200, Sahaf et al. 2024) and 
comparable to the Gaia WD wide-binaries sample (16,000, El-Badry 2024), although our catalog covers only one-fourth of the sky. These comparisons highlight the 
specific leverage offered by UV surveys for detecting hot-compact stars, that are elusive at other wavelengths when a cooler, larger companion dominates optical-IR 
fluxes. The derived binary fraction for this specific sample, Bf>46%, compared with that of their progenitors (>80% to 50% for mass range 8 to 1Msun, Moe 2019) 
apparently implies a lower merging rate than found for the very massive stars (e.g., Sana et al. 2017); however, selection effects must be taken into account, such as 
types of binaries excluded by the sample definition (FUV-NUV<0.1mag). See Bianchi 2024 (ApJS, in press, DOI: 10.3847/1538-4365/ad6e7c)
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Where to find the catalogs:      
Reference: Bianchi 2024 ApJS, in press,
paper DOI: 10.3847/1538-4365/ad6e7c ; arxiv:2409.04626

ALLCATALOGSAVAILABLE FROMMYWEBSITE:
http://dolomiti.pha.jhu.edu/uvsky/GUVcatHS/
A snapshot of the website is shown below.

MAST HLSP (High Level Science Products) same files as in the 
UVsky website  , to be available soon  at 
https://archive.stsci.edu/hlsp/guvcat-hotstars/  
(data doi:10.17909/w9k5-tm92),

Vizier:  not yet,  files will be provided 
======================================================

http://dolomiti.pha.jhu.edu/uvsky/GUVcatHS/ shown below
 

Questions for follow-up work using these 
catalogs, or similar recipes with different samples
1) Characterize the overlap between WD-binaries detected in this work and those detected by 

Gaia with different techniques, to assess limitations of each method and dataset.   Why do 
we find (in only one-fourth of the sky) so many binaries wrt Gaia; how do they compare?   

2) Which binary types are elusive in our SED range? Companions of A-type and later are 
generally excluded from the sample owing to the color cut. The sensitivity to differentiate 
singles vs binaries, and which binaries are missed,  depend on the pair’s stellar radii and Teffs. 

3) How can the small contamination by QSO and AGN (pointlike in both SDSS and GALEX) be 
eliminated by using additional bands? 

4) A similar selection of binaries vs singles could be attempted using GALEXxGaia matched 
catalogs (Bianchi & Shiao 2020), over the whole sky; detection limits must be accounted for

5) How does the sample compare with Milky Way population models predictions? LB acknowledges support from NASA ADAP grant 80NSSC19K0527

The Sample.  Matched GALEXxSDSS sources with FUV-NUV< 0.1mag were 

extracted from GUVmatch_AISxSDSSdr14 (Bianchi & Shiao 2020) and culled to retain 35,294 
pointlike sources with reliable measurements.  Note that SDSS overlap covers ≈ 11,100 sq.deg
(Bianchi et al. 2019, AREAcat)  and only GALEX AIS sources with both FUV and NUV 
measurements were used. Therefore, the resulting sample is a subset of the existing GALEX 
sources, and might be one-fourth of the binaries detectable with this method in the entire sky.   Gaia DR3 was matched 
accounting for proper motions, given the differing epochs between Gaia and GALEX observations.

Analysis. Results.  Figures from Bianchi (2024).
SEDs (GALEX FUV, NUV, SDSS u, g, r, i, z) were compared to model colors (progressively reddened) and to colors of known 
objects (less than half of the larger initial sample has a match in Simbad), to identify candidate single-star (22,848), and 
binaries with a cooler, less evolved and optically brighter companion (12,404).  The single-star sample includes some 
binaries whose SED is indistinguishable from a single SED; the identification of binary candidates, instead,  is robust but 
suffers a <15% contamination by AGNs.    The binary census  (over one-fourth of the sky) is 4x larger than the Gaia 
astrometric  WD-binary sample and comparable to Gaia current WD-wide-binary census (El-Badry 2024).  Work is needed  
to compare these different samples, to characterize which types of binaries are elusive to Gaia’s methods applied so far 
and can be better identified with UV surveys, and which types of binaries are missed in our sample.  
Gaia DR3 gives a good parallax value (error<=20%) for 34% of the binaries and 45% of the single-star candidates; Simbad 
provides identification with known objects for 49% of the binary candidates (but not all were known to have a hot 
companion) and for 80% of the single-star candidates.  These simple numbers highlight the leverage offered by a UV 
survey to complement other large surveys.  
The binary fraction in this specific sample of hot evolved objects is probably similar to the fraction derived by Moe (2019) 
for their progenitors, implying – at face value – a lower merging rate than for massive stars (e.g., Sana et a. 2017), but it 
must be kept in mind that the sample selection limits the detection to a given range of binary types, while it is very 
effective for binaries missed by other surveys. 
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