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Spectroscopy of SMC Wolf-Rayet Stars Suggests that Wind Clumping
dose not Depend on Ambient Metallicity

S.V.Marchenko! et al. ' Depariment of Physics and Astronomy, Western Kentucky University, USA

ABSTRACT
+ hot, massive & luminous/d KE=EDmass-loss
! TOELBIES KRR — )L TOEMYEEEZEX D L TEER/SA—4.
- small-scale structure = clump : mass-loss rateZ#ZE&RH (/N < FTD%RHD. (Moffat & Robert 1994)
- CNFETREEEREBE CTOEENRRIS > B2 D DEROIEHLEIRN.
+ SMCICD 3 DDOWRICDWT, BN (ZE) Lot —5%ZEUS.
- SMAINDsmall-scale emission peakZi&iH.
- ZTH'BEBNZ4EE  (velocity dispersions, emissivity, average accelerations) (FXRPIWRDGFH & —F.

1. INTRODUCTION
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- WROBERERZ., O—H)ULFEERORIZERMKEE UKD (CEBEDmMetallicity (CEURE.
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2. OBSERVATIONS
x F—Tw b~

- 3 WNE @SMC (WR1 (WN3ha), WR2 (WN5ha), WR4 (WN6h))

* E

+ VLT-UT2 / UV-Visual Echelle spectrograph

- August 2006

- 3927-6021A

- spectral resolution < 0.5 A/pix

- exposure 40/30/20min, S/N=120/140/160(+/-20) for WR1/WR2/WR4

3. Properties of the Clumps
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Figure 1 : time-interpolated and smoothed difference spectra
-0.03 (black) --- +0.03 (white) : local continuum unit = 1
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Figure 2&3 : Lepine et al. 2000
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(2) Degradation function

(3)¥EB=EDGalactic’lhWRDAE & DEEE
- Galactic sample & (FXBITET - (EERL?)

4-1. Discussion
- intrinsic line variability — optical depth effect
®WR1, WR2
- COtEmIF/INELY — low optical depth
(a) 2 TOBERICEAL T, optical depthX +filling factorh /A&
(b) 2TDUS>Fhoptical depthh¥/vEiy
< ESS5HMEINMSIRN-
®WR4
- He II 4686 : dense wind
- COERDOE—2hblue> T kL TL\B — high optical densityDiFTE

4-2. Conclusions
(1) EEEDEVNHBICENMNST . SMCOWRMNSHEGalacticEk. 1BER(C/NFIRIES
(small scale structure = clump)DBRRERFIE 2 RIE.

(2) NS DOEE (FIEMERR, FEEHWMELDSA> DTSV IR, SXICHRNEBOFIETREDE) ORISR,
(3) [EE2RmDi#E (— instability) (Fheavy element(Zi# < &7E.
(4) the first population of stars in the early universe, mostly all very massive ...... <« low-Z environment

- wind-clumping factor @ SMC/LMC : f=0.01-0.06

- cf : Galactic WR : f=0.1-0.3
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Figure 3 : Intrinsic variability
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U : Galactic WC Figure 7 : Cross-correlation function of the variability

A : Galactic WN pattern in the CIII 5696. (Lepine et al. 2000)



