
    
      Fig. 3 
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        Position of WR stars and candidates in the 2MASS colorcolor diagram. Solid black lines define the near-IR region of WR stars (Mauerhan et al. 2011). Upper panel: sources identified as WR stars by the Gaia ESP-ELS algorithm (filled symbols) divided into several groups based on the analysis presented in this paper (see the main text): previously known Galactic WC (GWC+; light blue triangles) and WN stars (GWN+; dark blue triangles), known WR stars in the Magellanic Clouds (MWR; purple triangles), our selected candidates (Cand; red star symbols), and the remaining objects with known (Ookn; green circles) and unknown nature in the SIMBAD database (Ooun; yellow circles). Known WR and [WR] stars not classified by the algorithm are shown as empty markers: known Galactic WC (GWC-; light blue triangles) and WN (GWN-; dark blue triangles) stars and [WR] CSPNe ([PN]; pink circles). Bottom panel: position of the sources identified as WR stars by the Gaia ESP-ELS algorithm, color-coded by the quality flag. The lower the value of the flag, the higher the probability that the source is a WR star.

      

    

  
    
      Fig. 5 
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        Gaia XP spectra of the [WR] PNe NGC 40 and BD+30 3639. Both stars show typical [WC] features in their spectra. NGC 40 is classified as a PN by the ESP-ELS algorithm, while BD+30 3639 has no assigned ELS class.

      

    

  
    
      Fig. 7 
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        Number of sources in each ELS quality flag category. All 565 sources classified as WR stars by the Gaia ESP-ELS algorithm are shown. Symbols have the same meaning as in Fig. 3.

      

    

  
    
      Fig. 10 
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        Comparison of b and v magnitudes provided by the GWRC and derived from Gaia XP spectra.

      

    

  
    
      Fig. 11 
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        Absolute magnitude, Mv, of known WR stars and our candidates (see Fig. 3 for the symbol meanings). The candidates that we confirmed as non-WR are shown as empty red stars. Magnitudes are derived from the Gaia XP spectra. The dashed black lines denote the lower and upper limits of the mean value we derived for known Galactic WR stars (i.e., the sample made of GWC+, GWN+, GWC-, and GWN-).

      

    

  
    
      Fig. 12 
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        Typical morphology of WR and [WR] nebulosities. The images were constructed from WISE observations. The red, green, and blue channels correspond to W4 (24 μm), W2 (4.6 μm), and W1 (3.4 μm) filters, respectively. Left panel: RaMul2 [WR] PN, whose colors and morphology are typical of a young and compact PN. The field of view is 6′ × 5′. Right panel: WR102 ring nebula, showing a complex morphology made of several bubbles. The field of view is 10′ × 10′.

      

    

  
    
      Fig. 13 
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        Arc-shaped mid-IR emission northwest of WR-C-27. Left panel: WISE color image constructed in the same way as the images in Fig. 12. Right panel: Herschel Photodetector Array Camera and Spectrometer (PACS) color image. The red, green, and blue channels correspond to observations at 160 μm, 100 μm, and 70 μm, respectively.

      

    

  
    
      Fig. 14 
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        Possible WR ring nebula of WR-C-35. Upper row: WISE color image (left) and Herschel PACS color image (right). Bottom row: starless Ha image processed from SHS (left) and the VPHAS+ image from u, g, r, i, and Ha bands (right).

      

    

  
    
      Fig. A.1 
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        Spectra of newly discovered WC8 and WC9 stars. Spectra are dominated by C iii emission. WR-C-31, WR-C-16, and WR-C-46 are the only WC8 stars in the sample; the other stars belong to the WC9 subclass. The dashed black lines indicate the zero intensity scale of each spectrum. The position of the telluric absorption bands is marked with the symbol ⊕.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        Spectra of newly discovered WC5, WC6, and WC7 stars. Spectra are dominated by C IV emission. According to the relative intensity of their O V and C iii lines, WR-C-05, WR-C-10, and WR-C-58 belong to the WC5 subclass, WR-C-47 to WC6, and all other stars to WC7. The dashed black lines indicate the zero intensity scale of each spectrum. The position of the telluric absorption bands is marked with the symbol ⊕.

      

    

  
    
      Table B.4 

      Absolute Mv magnitudes of selected WR candidates. The distances from Bailer-Jones et al. (2021) were used in all the calculations (see Table B.3).

      
        


	Name
	v [mag]
	(b − v)a [mag]
	(b − v)b [mag]
	[image: equation] [mag]
	[image: equation] [mag]
	[image: equation] [mag]
	[image: equation] [mag]
	Subclass





	WR-C-01
	14.96±0.01
	1.08±0.03
	1.30±0.11
	5.8±0.4
	6.7±0.6
	−4.7±0.5
	−5.7±0.6
	WN4



	WR-C-02
	11.43±0.02
	0.57±0.03
	0.38±0.02
	av 3.6±0.4
	av 2.8±0.4
	−4.9±0.5
	−4.1±0.4
	Not WR



	WR-C-03
	16.34±0.02
	0.63±0.05
	−
	av 3.8±0.5
	−
	−1.6±0.7
	−
	Not WR



	WR-C-05
	16.57±0 .07
	1.60±0.17
	−
	7.4±1.1
	−
	−6.2±1.2
	−
	WC5



	WR-C-06
	17.22±0 .04
	1.46±0.15
	−
	av 7.3±0.7
	−
	−3.5±0.8
	−
	Not WR



	WR-C-10
	16.88±0 11
	1.27±0.35
	−
	6.1±1.7
	−
	−2.7±1.7
	−
	WC5+abs



	WR-C-11
	15.86±0 .02
	1.03±0.05
	−
	5.4±0.5
	−
	−4.6±0.6
	−
	WN5



	WR-C-14
	15.59±0 .02
	1.22±0.06
	0.90±0.14
	6.4±0.5
	5.0±0.7
	−3.3±0.5
	−2.0±0.7
	WC9



	WR-C-15
	20.49±0.27
	2.33::
	
	av 10.9::
	
	−4.3::†
	
	..



	WR-C-16
	18.96±0.10
	1.54±0.47
	−
	7.9±2.0
	−
	−3.0±2.1
	−
	WC8



	WR-C-18
	19.34±0.18
	4.02::
	−
	17.9::
	−
	−11.4::†
	−
	WC9d



	WR-C-19
	19.46±0.12
	2.99::
	−
	av 13.6::
	−
	−8.7::†
	−
	..



	WR-C-20
	21.01 ±0.67
	0.96::
	−
	av 5.2::
	−
	7.3::†
	−
	..



	WR-C-21
	17.63±0.09
	1.48±0.29
	−
	6.9±1.4
	−
	−2.8±1.5
	−
	WC7



	WR-C-23
	15.47±0.02
	1.56±0.07
	1.32±0.08
	7.0±0.5
	6.1±0.5
	−4.5±0.5
	−3.6±0.5
	WN8



	WR-C-24
	19.47±0.15
	2.40::
	−
	11.2::
	−
	−4.8::†
	−
	WC9d



	WR-C-25
	21.58±0.96
	−0.24::
	−
	av 0.2::
	−
	7.5::†
	−
	..



	WR-C-26
	12.24±0.01
	0.72±0.03
	0.73±0.01
	4.1±0.4
	4.1±0.4
	−3.7±0.4
	−3.7±0.4
	WN6



	WR-C-27
	19.74±0.22
	2.93::
	
	av 13.3::
	
	−7.5::†
	
	..



	WR-C-28
	11.99±0.01
	1.02±0.01
	0.99±0.02
	5.4±0.4
	5.2±0.4
	−5.9±0.4
	−5.8±0.4
	WN6+abs



	WR-C-29
	12.60±0.01
	0.88±0.02
	0.89±0.02
	4.3±0.4
	4.3±0.4
	−3.5±0.4
	−3.6±0.4
	WN7



	WR-C-31
	18.81±0.19
	1.44±0.56
	−
	7.5±2.4
	−
	−2.3±2.4
	−
	WC8



	WR-C-32
	14.86±0.03
	1.42±0.07
	0.92±0.25
	7.2±0.5
	5.1±1.1
	−5.3±0.6
	−3.3±1.2
	WC9d



	WR-C-35
	16.69±0.05
	1.81±0.21
	
	8.1±0.9
	
	−4.5±1.0
	
	WN8



	WR-C-36
	15.65±0.03
	1.13±0.08
	−
	5.3±0.5
	−
	−2.0±0.5
	−
	WN7h



	WR-C-38
	19.07±0.19
	1.43±0.70
	−
	7.2±2.9
	−
	−1.3±2.9
	−
	WC9



	WR-C-39
	17.30±0.06
	1.53±0.28
	−
	6.9±1.2
	−
	−3.3±1.3
	−
	WN7-8



	WR-C-40
	15.27±0.06
	1.47±0.40
	1.59±0.13
	7.4±1.7
	7.9±0.7
	−5.3±1.8
	−5.8±0.9
	WC9



	WR-C-43
	19.81 ±0.30
	2.12::
	
	10.1::
	
	−3.0::†
	
	WC9d



	WR-C-44
	17.83±0.07
	2.40±0.68
	−
	11.0±2.8
	−
	−6.8±2.9
	−
	WN5-6



	WR-C-48
	18.50±0.09
	1.44±0.36
	−
	6.8±1.7
	−
	−2.1±1.8
	−
	WC7



	WR-C-49
	17.29±0.03
	0.48±0.08
	−
	av 3.2±0.5
	−
	−
	−
	..



	WR-C-50
	15.77±0.04
	1.61±0.10
	1.60±0.25
	7.8±0.6
	7.8±1.1
	−5.3±1.0
	−5.3±1.4
	WN5-6



	WR-C-52
	18.68±0.06
	2.05±0.57
	
	av 9.7±2.4
	
	−5.2±2.4
	
	..



	WR-C-54
	11.20±0.01
	0.90±0.02
	0.91±0.02
	4.8±0.4
	4.9±0.4
	−6.3±0.4
	−6.3±0.4
	WN6+abs



	WR-C-55
	17.40±0.04
	1.42±0.12
	
	7.2±0.6
	
	−4.0±0.7
	
	WN3



	WR-C-57
	18.65±0.09
	1.79±0.54
	−
	8.3±2.3
	−
	−3.6±2.3
	−
	WN/C



	WR-C-58
	18.35±0.12
	2.88::
	−
	12.7::
	−
	−8.1::†
	−
	WC5



	WR-C-59
	16.02±0.02
	0.82±0.04
	−
	4.7±0.4
	−
	−3.4±0.6
	−
	WN3





      

      
Notes. aDerived from Gaia XP spectra. bDerived from our spectra for objects with (G < 14 mag).av The average WR intrinsic color was adopted for calculation as the actual WR subtype is not available (targets not observed in this work or classified as non-WR). †Candidates with error on Mv greater than 4 mag and not included in Fig.11.




    

  
    
      Table B.5 

      Absolute [image: equation] magnitudes of selected WR candidates. The distances from Bailer-Jones et al. (2021) were used in all the calculations (Table B.3). See more details in the text.

      
        


	Name
	J [mag]
	H [mag]
	Ks [mag]
	[image: equation] [mag]
	[image: equation] [mag]
	[image: equation] [mag]
	Subclass





	WR-C-01
	11.56±0.03
	11.06±0.03
	10.62±0.02
	0.50±0.07
	0.66±0.16
	−3.9±0.4
	WN4



	WR-C-02
	9.34±0.02
	9.03±0.02
	8.75±0.02
	av 0.25±0.10
	av 0.28±0.21
	−4.2±0.3
	Not WR



	WR-C-03
	13.44±0.03
	13.11±0.02
	12.79±0.03
	av 0.28±0.11
	av 0.34±0.23
	−1.6±0.7
	Not WR



	WR-C-04
	14.43±0.03
	14.11±0.04
	13.80±0.06
	av 0.27±0.13
	av 0.33±0.30
	−0.4±0.8
	..



	WR-C-05
	11.56±0.03
	10.94±0.03
	10.10±0.02
	0.40±0.06
	0.36±0.13
	−5.6±0.7
	WC5



	WR-C-06
	11.68±0.02
	10.33±0.02
	8.83±0.02
	av 1.32±0.21
	av 1.99±0.44
	−6.3±1.1
	Not WR



	WR-C-07
	13.90±0.04
	13.39±0.04
	13.04±0.04
	av 0.37±0.14
	av 0.38±0.28
	−1.9±0.7
	..



	WR-C-08
	11.95±0.02
	10.71±0.02
	9.85±0.02
	av 0.97±0.18
	av 1.11±0.32
	−4.5±1.0
	..



	WR-C-09
	14.07±0.04
	13.69±0.05
	13.38±0.05
	av 0.29±0.13
	av 0.33±0.29
	−0.9±0.7
	..



	WR-C-10
	11.57±0.05
	10.74t
	9.99t
	0.46±0.07
	0.24±0.03
	−3.9±0.4
	WC5+abs



	WR-C-11
	12.17±0.03
	11.57±0.03
	11.15±0.02
	0.40±0.06
	0.38±0.12
	−4.3±0.5
	WN5



	WR-C-12
	14.07±0.02
	13.54±0.02
	13.16±0.02
	av 0.40±0.12
	av 0.43±0.23
	−0.6±0.6
	..



	WR-C-13
	12.72±0.06
	11.67±0.06
	10.74±0.01t
	av 0.74±0.18
	av 0.73±0.37
	−3.0±0.8
	..



	WR-C-14
	10.01±0.02
	9.31±0.03
	8.76±0.02
	0.48±0.07
	0.41±0.12
	−4.3±0.3
	WC9



	WR-C-15
	12.68±0.03
	11.81±0.03
	11.25±0.03
	av 0.65±0.15
	av 0.68±0.28
	−3.4±0.8
	..



	WR-C-16
	12.72±0.04
	12.00±0.04
	11.29±0.03
	0.47±0.08
	0.46±0.17
	−3.2±0.7
	WC8



	WR-C-17
	15.34±0.05
	15.32±0.09
	15.16±0.14
	av 0.05±0.16
	av 0.12±0.46
	0.1±0.9
	..



	WR-C-18
	9.57±0.02
	7.47±0.02
	5.85±0.02
	1.66±0.18
	1.91±0.31
	−8.8±0.9
	WC9d



	WR-C-19
	12.80±0.03
	11.99±0.03
	11.18±0.03
	av 0.57±0.16
	av 0.56±0.33
	−4.0±0.8
	..



	WR-C-20
	10.54±0.02
	8.52±0.06
	6.94±0.03
	av 1.51±0.25
	av 1.65±0.52
	−3.2±0.6
	..



	WR-C-21
	11.18±0.02
	10.51±0.02
	9.69±0.02
	0.42±0.06
	0.33±0.10
	−4.2±0.4
	WC7



	WR-C-22
	11.27±0.02
	10.06±0.02
	9.13±0.02
	av 0.81 ±0.17
	av 0.73±0.34
	−5.4±1.1
	..



	WR-C-23
	10.13±0.03
	9.39±0.03
	8.91±0.02
	0.52±0.07
	0.52±0.14
	−4.6±0.2
	WN8



	WR-C-24
	10.06±0.02
	8.12±0.02
	6.48±0.02
	1.59±0.17
	1.94±0.32
	−8.3±0.9
	WC9d



	WR-C-25
	12.60±0.03
	11.39±0.02
	10.33±0.02
	av 0.88±0.19
	av 0.92±0.37
	−4.4±1.3
	..



	WR-C-26
	9.28±0.03
	8.79±0.03
	8.39±0.03
	0.34±0.06
	0.34±0.13
	−3.8±0.2
	WN6



	WR-C-27
	12.02±0.04
	11.23±0.04
	10.66±0.04
	av 0.62±0.16
	av 0.69±0.32
	−3.9±0.8
	..



	WR-C-28
	8.46±0.02
	8.10±0.02
	7.84±0.04
	0.21 ±0.05
	0.14±0.10
	−4.9±0.3
	WN6+abs



	WR-C-29
	9.30±0.03
	8.91±0.03
	8.65±0.03
	0.25±0.05
	0.22±0.11
	−3.5±0.2
	WN7



	WR-C-30
	10.27±0.02
	7.93±0.08
	6.10±0.02
	av 1.78±0.27
	av 2.00±0.59
	−10.3±1.5
	..



	WR-C-31
	11.06±0.03
	10.08±0.04
	9.03±0.03
	0.76±0.10
	0.95±0.21
	−5.5±0.6
	WC8



	WR-C-32
	8.84±0.03
	7.23±0.07
	5.72±0.02
	1.37±0.16
	1.77±0.35
	−8.9±0.8
	WC9d



	WR-C-33
	11.56±0.02
	10.24±0.02
	9.04±0.02
	av 0.99±0.19
	av 1.11±0.39
	−6.0±1.1
	..



	WR-C-34
	12.48±0.03
	10.80±0.03
	9.38±0.02
	av 1.27±0.22
	av 1.43±0.44
	−4.8±1.0
	..



	WR-C-35
	9.90±0.03
	9.02±0.02
	8.45±0.02
	0.63±0.08
	0.65±0.15
	−5.3±0.4
	WN8



	WR-C-36
	11.70±0.05t
	11.12±0.05t
	10.64±0.03
	0.52±0.09
	0.67±0.21
	−2.3±0.4
	WN7h



	WR-C-37
	11.40±0.02
	10.36±0.02
	9.28±0.02
	0.90±0.11
	1.16±0.21
	−5.5±0.8
	WC9



	WR-C-38
	10.36±0.02
	9.36±0.03
	8.58±0.02
	0.74±0.09
	0.73±0.17
	−5.3±0.6
	WC9



	WR-C-39
	11.60±0.03
	10.95±0.03
	10.40±0.03
	0.51±0.08
	0.62±0.17
	−3.8±0.5
	WN7-8



	WR-C-40
	9.25±0.04
	8.66±0.04
	8.26±0.03
	0.36±0.07
	0.19±0.11
	−5.2±0.7
	WC9



	WR-C-41
	12.60±0.04
	11.94±0.03
	11.44±0.03
	0.47±0.08
	0.48±0.15
	−3.6±0.6
	WN5-6



	WR-C-42
	11.50±0.03
	10.78±0.03
	10.23±0.03
	0.52±0.08
	0.56±0.16
	−4.9±0.6
	WN6



	WR-C-43
	9.97±0.03
	8.11±0.03
	6.60±0.02
	1.49±0.17
	1.76±0.30
	−7.8±0.8
	WC9d



	WR-C-44
	12.10±0.03
	11.41±0.03
	10.93±0.03
	0.48±0.08
	0.45±0.14
	−3.1±0.5
	WN5-6



	WR-C-45
	13.29±0.03
	12.45±0.04
	11.56±0.03
	av 0.62±0.16
	av 0.67±0.36
	−2.2±1.0
	..



	WR-C-46
	9.98±0.02
	9.20±0.02
	8.60±0.03
	0.46±0.07
	0.32±0.11
	−4.3±0.4
	WC8



	WR-C-47
	12.53±0.03
	11.76±0.03
	10.92±0.03
	0.47±0.07
	0.36±0.13
	−3.2±0.7
	WC6



	WR-C-48
	11.49±0.02t
	10.76±0.03t
	10.06±0.02t
	0.39±0.06
	0.18±0.10
	−4.1±0.9
	WC7



	WR-C-49
	15.64±0.07
	15.60±0.13
	15.33±0.17
	av 0.11±0.19
	av 0.27±0.58
	−
	..



	WR-C-50
	10.66±0.02
	10.02±0.02
	9.58±0.02
	0.43±0.06
	0.40±0.11
	−4.1±0.9
	WN5-6



	WR-C-51
	13.56±0.03
	12.66±0.04
	11.99±0.03
	av 0.71±0.16
	av 0.83±0.32
	−3.8±1.0
	..



	WR-C-52
	13.33±0.02
	12.56±0.03
	12.01 ±0.02
	av 0.59±0.14
	av 0.66±0.27
	−2.8±0.7
	..



	WR-C-53
	14.50±0.04
	13.92±0.05
	13.39±0.05
	av 0.49±0.15
	av 0.63±0.34
	−1.2±0.9
	..



	WR-C-54
	8.14±0.03
	7.71±0.02
	7.46±0.02
	0.24±0.05
	0.13±0.07
	−5.4±0.2
	WN6+abs



	WR-C-55
	12.26±0.02
	11.57±0.03
	10.99±0.02
	0.66±0.08
	0.85±0.19
	−4.0±0.6
	WN3



	WR-C-56
	12.91±0.02
	11.84±0.03
	11.06±0.02
	av 0.85±0.17
	av 0.98±0.31
	−4.1±1.0
	..



	WR-C-57
	12.08±0.03
	11.16±0.04
	10.56±0.03
	0.78±0.10
	0.89±0.21
	−4.2±0.6
	WN/C



	WR-C-58
	11.74±0.02
	10.95±0.02
	10.02±0.02
	0.53±0.07
	0.49±0.11
	−4.3±0.4
	WC5



	WR-C-59
	13.15±0.04
	12.72±0.04
	12.46±0.03
	0.38±0.07
	0.41±0.16
	−2.6±0.5
	WN3





      

      
Notes. av The average WC or WN intrinsic colors were adopted for calculation (based on Gaia ELS subtype) as the actual WR subtype is not available (targets not observed in this work or classified as non-WR). tThe quality flag indicates possible data issues with the particular 2MASS measurements.
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