
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        ZTF long-term (top left) and phase-folded (bottom left) light curves in g and r filters and the DBSP optical spectrum of 2CXO J044048.3+292434 (right). The gray lines represent the Keck Telluric Line List. The optical spectrum (top right) shows the hydrogen Balmer and helium emission lines and high-excitation He II 4686 Å emission line, giving a high line ratio He II/Hβ ≈ 0.64 (see Table 3). Optical and X-ray properties indicate that the object is a polar. Bottom right panel: Since two spectra taken 1.4 h apart do not show a significant radial velocity shift (a ≈ 1000 km/s shift would be expected if this were half of the orbital period and the system were viewed edge-on), the 1.3 h period is preferable. However, time-resolved spectroscopy for 2.6 h would be the only way to confirm the orbital period of this system, leading us to currently label the orbital period as either 1.3 or 2.6 h (see Sect. 5.1.1 for more details).

      

    

  
    
      Fig. 5. 
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        ZTF long-term (top left) and phase-folded (top right) light curves in g and r filters and the DBSP optical spectrum of 2CXO J182117.2–131405 (bottom). The gray lines represent the Keck Telluric Line List. The optical spectrum is dominated by broad humps that correspond to cyclotron harmonics, and no significant Hβ and He II 4686 Å emission lines are detected. A combination of the cyclotron wavelengths seen in the spectrum and the large beaming amplitude constrains the magnetic field to B ≈ 54 − 63 MG. Optical and X-ray properties suggest that the object is a low accretion rate polar (see Sect. 5.1.4 for more details).

      

    

  
    
      Fig. 7. 
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        X-ray and optical images for four new spectroscopically confirmed CVs from CSC2–Gaia DR3 catalog. Left: False-color Chandra X-ray images in the 0.5–7 keV energy band. The images were smoothed using a Gaussian kernel with different widths equal to 1 − 3 times the PSF radius, depending on the source counts. Right: Composite optical images based on Pan-STARRS i, r, and g filter data. The white boxes show the field of view of the optical images on the right. Circles: a PSF radius equal to the 90% of encircled counts fraction (solid white line), and a radius equal to the semimajor axis of the error ellipse (95% localization error) centered on the source X-ray position (dashed magenta line).

      

    

  
    
      Fig. 10. 
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        Extinction-corrected Hertzsprung-Russell (HR) diagram. All Gaia sources within 100 pc with significantly measured parallaxes (parallax_over_error > 3) are shown in gray (Gaia Collaboration 2023). The star markers represent new spectroscopically confirmed CVs (blue) and variable CV candidates (white) from Table 1. The white circles indicate CV candidates selected by a FX/Fopt ratio and Gaia (BP–RP) color: (1) J165219.0–441401; (2) J173332.5–181735; (3) J094607.7–311550; (4) J155926.5–754311; (5) J190823.2+343328; (6) J173555.3–292530.

      

    

  
    
      Fig. 11. 
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        Absorption-corrected X-ray luminosity (0.5–7 keV)–orbital period diagram for known CVs from the Ritter & Kolb (2003) catalog. X-ray luminosities were computed from fluxes in the ROSAT source catalog (2RXS) and distances in Gaia DR3. Circles represent CVs: known IP (red), polars (green), and nonmagnetic (gray). Vertical lines indicate the period minimum for CVs from Gänsicke et al. (2009, ≈82 min, dashed line) and Knigge (2006, ≈76 min, dotted line). The gray shaded regions show the CV orbital period gap from Schreiber et al. (2024, ≈2.5 − 3.2 h); and Knigge (2006, ≈2.2 − 3.2 h). The star markers denote new spectroscopically confirmed CVs (blue) and their candidates (white) from Table 1. We present two cases (Case A and Case B) for 2CXO J044048.3+292434 and 2CXO J173118.6+224248 as we cannot distinguish between the two orbital periods with our current data. For more details, see Sect. 5.

      

    

  
    
      Fig. A.1. 
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        Purity (dotted line) and completeness (solid line) computed for different (A, B) parameters from Eq. 1. The vertical solid line corresponds to A = −1.5 (and B = 0.7), which is used to select a pure sample of CV candidates in this paper. The vertical dashed line shows A = −3.5 (and B = 1) for an empirical cut from Rodriguez (2024).

      

    

  
    
      Table B.1. 

      Previously known CVs independently found in our search of the CSC2–Gaia DR3 catalog.

      
        


	Object ID
	R.A.
	DEC.
	R95
	Gaia DR3
	G
	BP–RP
	FX/Fopt
	Var.
	d
	LX
	Obj.
	Opt.



	(2CXO)
	
	
	(″)
	source_id
	(mag)
	(mag)
	
	
	(pc)
	(1030 erg s−1)
	Type
	Spec.



	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)





	J024131.0+593630
	02 41 31.1
	+59 36 30.5
	0.72
	464373929923792384
	19.84
	1.47
	1.71
	Z/Ga
	541 ± 121
	14.78 ± 6.70
	1
	✓



	J143435.3+334049
	14 34 35.3
	+33 40 49.5
	3.72
	1287753107989718784
	20.03
	0.23
	0.30
	–
	343 ± 50
	0.48 ± 0.16
	4
	✓



	J174133.7–284034
	17 41 33.8
	–28 40 34.5
	0.73
	4060179580171407360
	18.75
	0.99
	0.97
	–
	784 ± 161
	44.12 ± 18.23
	3
	





      

      
Notes. Same notes as in Table 1. (9) Z–outbursting source based on ZTF photometry (see Sect. 3.2).



    

  
    
      Fig. B.1. 
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        ZTF long-term light curves in g and r filters (left) and DBSP optical spectrum of 2CXO J024131.0+593630 (right). The gray lines represent the Keck Telluric Line List. The optical spectrum shows single-peaked hydrogen Balmer emission lines and a weak He II 4686Å emission line, giving a low line ratio He II/Hβ ≈ 0.12 (see Table B.2). Our analysis, based on optical and X-ray properties, suggests that J0241 is a new CV, likely nonmagnetic (see Sect. B.1 for more details).

      

    

  
    
      Fig. B.2. 
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        ZTF long-term (left) in g and r filters and the DBSP optical spectrum of 2CXO J143435.3+334049 (right). The gray lines represent the Keck Telluric Line List. The optical spectrum shows WD Balmer absorption lines with no sign of the donor signature in the optical spectrum and double-peaked, asymmetric Hα and Hβ emission lines. There is no detection of the high-excitation He II 4686Å emission line providing an upper limit for a line ratio He II/Hβ < 0.15 (see Table B.2). X-ray and optical properties suggest that the object is a low accretion rate CV (WZ Sge type; see Sect. B.2 for more details).

      

    

  
    
      Fig. C.1. 
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        Chandra X-ray spectra of objects from Tables 1 and B.1 (top panel). The solid lines show the best-fit mekal model. The bottom panel shows the ratio of the data divided by the model in each energy channel.
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