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Table

1. Source of optical

y of Galactic and Mag

ic Cloud WR stars for this study, including representative spectral resolutions at 1=5000A.

ID  Telescope Instrument Epoch Sp. Wavelength  Flux ~ Ref  Notes
Gaia DR3DRE EAFE DI ZFES _C\ A Res(A) Coverage (A) Calib.
=~
M133MEDWREDIFHRAE LHEIRDII NS > AD  ANU23m DBS Dec 1997 5 3200-11000 10% 2 Southern WR stars, 6070-6400A detector gap.
Tl — PR, CS CTOLSm ST NovIIRI9%S 10 MOOTZ 1% 16 Sothem Milky ey WR sam Vribi
Eaymye 6 > " S S5m S ov ~Fel 5 3400-72 o Southern Milky Way stars. Variable Apax.
BREREREOYTS VIRAD 11218 & L, HF  HST FOS Jan 1996-Jan 1997 3 3230-6820 10% 4-6  LMC WN stars. G400 only (dax=4780A) except for R136.
N S H HS  HST STIS Mar 2014-Sep 2016 10 2900-10250 10% 17 ABS (HD 5980).
ARSI J, YI5 le(DWR (&high 91 INT DS Sep 1991 2 3320-7300  20% 7 Northern Milky Way WN and WN/C stars. Variable Ay /max-
mass stars) (CHFERIERR (ST, 96 INT DS Jul 1996 ; 3620-6810 10% 8  Norther Milky Way WN stars.
= 3 INT DS Sep 2013 5 3800-9350  20% 9 Northern Milky Way WR stars.
BRI DWREANDILGR, KI  KPNOO9Im  IRS Oct 1980-Feb 1983 9 3450-6900 10% 10 Northern Milky Way WR stars.
MM Magellan MagE  Sep2014-Dec 2020 1.2 3170-9440  10% 13,14 LMC WR stars.
SC  MtSwomlo 1.9m Coudé  Dec 1995 1 4700-6700  20% 1 LMC late-type WN stars.
WI94 WHT SIS Jun 1994 3 4450-6030  10% 11 Northern Milky Way WN and WN/C stars.
WI02 WHT SIS Aug 2002 35 3400-9500 10% 12 Northern Milky Way WC stars.
VM VLT MUSE  Aug2014 3 4600-9350  10% 15 LMC WN stars. Calibration via BAT99-100 (HST/FOS).
VU VLT UVES  Jan2002-Jan 2003 0.1 3200-10240  10% 18,19 Southern Milky Way WR stars.
e Ob i VX VLT XShooter  Nov 2011-Aug 2013 0.8 3100-24700  109% 20,21 Southern Milky Way and LMC WR stars.
Servations 1: Crowther & Smith (1997); 2: Crowther et al. (2002), 3: Crowther & Hadfield (2006); 4: de Koter et al. (1997); 5: Massey & Hunter (1998):
6: Walborn et al. (1999); 7: Crowther et al. (1995, rowther (1997); 9: This study; 10: Massey (1984); 11: Crowther et al. (1995¢);
12: Crowther et al. (2006b); Castro et al. (2018). Torres-Dodgen & Massey (1988);
17: Hillier et al. (2019): 18: lo et al. (2003); 19: Borisov et al. (2022); 20: Tramper et al. (2015); 21: Rubin-Diez et al. (in prep.);
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Table 2. WN and Of/WN line luminosity calibrations for Milky Way, LMC and SMC stars, including He 1 14686 FWHM in kms~!. The complex at 24100
involves N 111 224097,4103, Sitv 214088,4116, He 1 14100+H 6, while the feature at 14630 involves N v 244603,20, N 11 224634,41 (or N 11 114601,43 for
very late WN subtypes). Line luminosities have been adjusted for systems host to WN+WN binaries (marked with ¢), namely WR43A, BAT99-116, BAT99-118

and ABS.
Category ~ N Hell 4686 Lyeniaes6 Lye30 Lyenr sa12ff Lerv 5801, 12§ loner 5876 f|LHa Lty 7103,29
FWHM [10% ergs™! 1072 Lg, Lygerr 468§ Luen 4686 f§ Lielr 4686 Hell 4686 |LHel 4686 W Lell 4686
Milky Way (Zg)
WN2-5w 22 1680+310f 4.9+ 3.7 0.37+0.23] 0.68+0.21  0.26+0.14 0.27+0.14 0.29+0.15 0.12+0.03 0.06+0.05 0.03+0.02 0.20+0.08 0.21+0.15
WN3-7s 12 2480+51020.3+ 8.9 1.25+0.40 0.49+0.14 —0.40+£0.25 — 0.27+0.16 0.13+£0.02 0.07+£0.03  0.05+£0.03 0.15+£0.04 0.16+0.04
WN6-8 25 990+240) 7.4+ 5.0 0.44+0.20§ 0.30+£0.16  0.18+0.09 0.65+0.28 0.86+0.44 0.11+0.04 0.03+0.02 0.32+0.31 0.51+0.43 0.12+0.10
WNI-11 4 440+100f 5.1+ 6.9 0.13+0.11§ - - - 0.00+£0.00 6.2+10.2 3.1+3.2  0.03+0.03 0.01+0.01 9.7+18.0 45+87 0.01+£0.0
WN5-7h To  1260+£510§11.0+ 3.8 0.15+£0.044 0.37+£0.39  0.18+0.07 0.54+0.23 0.58+0.32 0.06+0.01 0.03+£0.02 0.05+0.02 0.64+0.13 0.09+0.01
Of/WN 2 1610+470f 4.8+£0.5 0.05+£0.01§ 0.16+£0.08  0.25+£0.09 0.26+0.24 0.48+0.16 0.06 0.01 0.00 0.58 .
LMC (0.4Z5)
WN2-5w 24 1750+280f 3.3+ 2.6 0.21+0.144 0.79+£0.19  0.10+£0.11 0.13+£0.12 0.19£0.12 0.11+£0.03 0.04+0.03  0.00+£0.01 0.22+0.06 0.08+0.04
WN3-7s 18 2170+600§10.1+ 6.9 0.70+0.24] 0.50+0.23 —0.12£0.04 —  0.16+0.03 0.13+£0.01 0.05+0.03 0.01+£0.02 0.16+0.03 0.07+0.03
WN6-8 130 1080+270§17.8+14.0 0.39+0.16} 0.20+0.08  0.17+0.03 0.33+0.14 0.34+0.19 0.09+0.03 0.03+0.02  0.09+0.06 0.41+0.24 0.06+0.01
WNO-11 8 240+ 40§ 1.6x1.1 0.09+0.07§ - - - 0.01+0.02 1.50+0.93 1.9+1.1 0.05+£0.09 0.00£0.00 1.8«1.5 6.5+5.1 .-
WN5-7h 8¢ 1830+£250130.2+13.6 0.24+0.12§ 0.44+0.14  0.18+0.05 0.18+0.09 0.07+0.03 0.09+0.02 0.03+0.01 0.01£0.01 0.34+0.08 0.11+0.04
Of/WN 6 1130+300f 3.7+1.9  0.05+0.02§ 0.30 0.22 0.00 0.18+0.12 0.02+0.02 0.04+0.04  0.00+0.00 0.59+0.13 0.11+0.05
SMC (0.2Z0)
WN2-5w 9 1630+280f 1.7+ 1.3 0.05+0.03f 0.58 0.04+0.08 0.00+0.01 0.19+0.13 0.06+0.02 0.01£0.02  0.00+0.00 0.25+0.14 0.22
WN6-8 20 1060+280f15.5+11.4 0.35+0.06) 0.23+0.07  0.09+0.07 0.10+0.03 0.04+0.03 0.10+0.00 0.03+0.02  0.03+0.02 0.23+0.02 0.06+0.01
All WN2-8  140¢ 1570+610§ 9.7+10.1 0.42+0.374 0.48+0.27  0.14+0.11 0.26+0.25 0.34+0.33 0.10+0.04 0.04+0.03  0.08+0.17 0.30+0.23 0.12+0.14
All WNO-11 12 300+120§ 2.8+4.1 0.10+£0.07§ - - - 0.01+0.01 3.1 +59 23+1.9 0.02+0.02 0.00+0.01 4.4+10.3 20+52 0.01+0.00
All Of/WN 8 1250+£3804 3.5+1.3  0.05+0.02§ 0.21+0.10  0.24+0.07 0.18+0.23 0.26+0.19 0.03+£0.02 0.03£0.03  0.00+0.00 0.59+0.12 0.11+0.05

Table 3. WN/C line luminosity calibrations for Milky Way and LMC stars, including He i1 14686 FWHM in kms~!. The complex at 24100 involves N 1
A14097,4103, Si1v 214088,4116, He 1 14100+H &, while the feature at 1460351 involves N v 114603,20, N 111 214634,41 and C 1 114647,51.

Category N Hell 4686 Lielna636 Lty 3478-85 Lty 4058 La1oo Lycos,s1  Luensarz Lcmsess Ly sso1,12 Lae Ln1v 710329
FWHM [10% ergs™ 10 Lgo) | L4686~ Lben 4686 Lel 4686 Liel1 4686 Liell 4686 Lel 4686 Let 4686  Liell 4686  LHell 4686
3 Milky Way (Zo) and 2 LMC (0.4Zc)
WNE/C 5 2240+430f 7.5+2.9  0.47+0.30§ 0.64+0.04  0.14+0.12 0.26+0.19 1.54+1.82 0.18+0.08 0.01+0.02 1.38+1.39 0.21+0.08 0.19+0.20
Milky Way (Zg)
WNL/C 4 1270+£130§ 7.3+3.1 0.36+0.17§ 0.82 0.91 0.87 1.75+1.32 0.15+0.05 0.06+0.08 0.53+0.17 0.18+0.09 0.20
All WN/C 9 1810+£600§ 7.4+2.8  0.43+0.254 0.68+0.10  0.27+0.33 0.36+0.30 1.63+1.53 0.17+0.06 0.03£0.06 1.26x1.21 0.20+0.08 0.19+0.14

Table 4. WC line luminosity calibrations for Milky Way and LMC stars, including C 1v 215801,12 FWHM in km s~!. The blue feature involves C 11 114647,51,
C1v 14658 and He 1 14686, while the feature at 16559,81 involves He 11 16560 and C 11 216559,81.

Category N CIV 5801,12 Lcrvssor.i2 Lorv 3403,13 Lpiue Lcmseos  Luerssze Lesso,st Lcm 6727,73 Lavrres Lemoo1,19
FWHM | 10% ergs™ 1073 Ly | Lo ssor, iz Lerv 501,12 Lerv ssot, 12 Lev ssot, 12 Lev ssot, 12 Loty ssor, 12 Loty ssor, 12 Larv ssor, 12
Milky Way (Zo)
WC4-5 11 2790+630 13.3+ 6.6 1.43+0.44 0.55+£0.25 2.30+£0.51 0.02+0.03 0.08+0.01 0.07+£0.03 0.11x£0.03 0.09+£0.02 0.13+£0.07
WC6-7 18 2180+400 ' 15.3+ 9.0 0.89+0.43 0.77+0.24 3.11+£0.50 0.35+0.24 0.16+£0.11 0.16+£0.06  0.17+0.03 0.11+£0.01 0.28+0.06
WC8-9 21 1480+140 @ 4.1+ 3.5 041+0.20 1.32+0.92 4.82+1.19 3.21x1.01 0.56+0.26 1.12+0.48 0.60+0.27 0.11+£0.04 0.99+0.28
LMC (0.4Z5)
WC4-5 18 33704490 34.1+19.8 2.19+0.27 0.55+£0.26 1.63+0.40 0.02+0.03 0.02+0.03  0.05+0.01 0.06+£0.02 0.06+£0.01 0.06+0.03
AIlWC 68 2380+850 16.4+16.2 0.98+0.68 0.79+£0.53 3.12+1.48 1.09+1.54 0.26+£0.28 0.45+£0.56 0.26+£0.27 0.08+0.03 0.34+0.38

Table 5. WO line luminosity calibrations for Milky Way, LMC and SMC stars, including C1v 215808 FWHM in kms™'. The blue feature involves C1v 14658

and He n

A4686.
Subtype N CIV 5801,12 Le sso1,12 Low 3403,13 Lovi3811,34 LBl Lov 5572,607 Luen 6s60  Larv 7725
FWHM  10% ergs™ 107 Ly, Lery ssor,12 - Lewv sson,12 Lo ssor,12 Lav ssor,12 - Lev sson,12 Larv sso1,12

Milky Way (Z)

WO02-4 4 6800+£1300  3.043.9 0.25+0.20 1.8+0.8 8.6+12.2 1.7+1.2 0.5+0.6 0.22+0.16  0.45+0.47
LMC (0.4Z)

WO03-4 3 5300+£300 @ 9.746.5 1.18+0.84 1.9+£2.0 2.243.1 0.9+0.6 0.16+0.14 0.08+0.08  0.14+0.13
SMC (0.2Z5,)

W04 | 5300 329 0.59 1.0 0.7 0.65 0.16 0.04 0.19

AILWO 8 6100£1200 9«11 0.70+0.69 1.7+1.3 5.248.5 1.3+1.0 0.3+0.4 0.13+0.13  0.30+0.36
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APPENDIX B: TEMPLATES

Continuum subtracted WR emission line templates are provided for
the Milky Way, LMC and SMC in Figs. B1-B6. Templates are de-
graded to a uniform spectra resolution of 10A, and are provided from
single and single+binary WR stars, since the latter are often contam-
inated by (Balmer) absorption lines from companion OB stars. Av-
erage velocity corrections of 284 kms™! and 162 km's™! have been
applied for the LMC and SMC, respectively (Tully et al. 2016).

This paper has been typeset from a TEX/IATEX file prepared by the author.
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Figure B1. Upper panel: Galactic WN2-5w emission line templates based
on single (red) and all (black) stars, plus WN3-7s templates (blue, offset by
103 ergs~! A~1); Middle panel: LMC emission line templates; Lower panel:
SMC emission line templates (no strong-lined WN stars are known).
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Figure B2. Upper panel: Galactic WN6-8 emission line templates based on
single (red) and all (black) stars, plus WN5-7h templates (pink and blue,
offset by 2 x 103 ergs~! A~!); Middle panel: LMC WN6-8 and WN5-7h
emission line templates; Lower panel: SMC WN6-8 emission line templates.
LMC WNS5-7h templates exclude the region shortward of 14600 owing to
the use of VLT/MUSE datasets (Castro et al. 2018).
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Figure B3. Emission line templates for LMC (black) and Milky Way (blue,
offset by 10%* erg/s/A) Of/WN stars, plus LMC (red, offset by 2 x 103*
ergs~! A~1) and Milky Way (pink, offset by 3 x 10°* erg/s/A) WNO-11 stars.
LMC Of/WN templates exclude the region shortward of 24600 owing to the
use of VLT/MUSE datasets (Castro et al. 2018)
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Figure B4. WN/C emission line templates for single WNE/C (black, 3 Milky

Way and 2 LMC), single WNL/C (2 Milky Way, pink) and all WNL/C (4
Milky Way, blue) the latter group offset by 2 x 103 ergs~! A1,
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Figure B5. Upper panel: Galactic WC4-5 emission line templates based on
single (red) and all (black) stars; Middle panel: Galactic WC6—7 emission
line templates. Lower panel: Galactic WC8-9 emission line templates. The
forest of blue features in WC8-9 stars primarily involve C -1 (Crowther
et al. 2006b).
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Figure B6. Upper panel: LMC WC4-5 emission line templates based on
single (red) and all (black) stars; Lower panel: WO emission line templates
based on single (red) and all (black) stars, incorporating all Milky Way (4),
LMC (3) and SMC (1) stars.



