
Wolf-Rayet Phenomena in Massive Stars and Starburst Galaxies
Proceedings IAU Symposium No. 193, @1999 IAU
K.A. van der Hucht, G. Koenigsberger £3 P.R.J. Eenens, eds.

New Wolf-Rayet galaxies - IMF in starbursts

JieHao Huang, Q.S. Gu, and L. Ji

Astronomy Department, N anjing University, N anjing, 210093, China,
United Lab for Optical Astronomy, The Chinese Academy of Sciences,
100080, China

W. Zheng

Department of Physics and Astronomy, The Johns Hopkins University,
Baltimore, MD 21218-2686

Abstract. We report the discovery of two new Wolf-Rayet galaxies: Mrk 1039,
and F8208+2816. Two broad WR bumps at 5808A and 4650A indicate the pres-
ence of WCE and WNL star populations in these two sources. Comparison of
the observed EW(Hen A4686) and EW(CIV A5808) with recent models of WR
populations in young starbursts provide an indication that the stellar initial
mass function in some WR galaxies might not be Salpeter-like.

The stellar initial mass function is the fundamental quantity to study star forma-
tion processes and to understand the evolution of massive stars. Recent studies
of the IMF in the Galaxy or in LMC and in starburts found a Salpeter-like
IMF (Leitherer 1998; Scalo 1998), with slope a ~ 2.35 in the form of IMF:
dN/dM ex M:»,

An interesting investigation conducted recently (Meyer 1996) found increas-
ing high(1-10 M0)/low(0.1-1 M0 ) mass ratio with increasing stellar density in
six young clusters, implying a flat intermediate-mass IMF. This trend, how-
ever, is not confirmed in other three young regions, suggesting IMF variations
above 1 M0 , as Larson (1998) or Scalo (1998) claimed. A possibility of lo-
cally top-heavy IMF in starbursts has been discussed in Larson's review, which
is supported by observational evidence obtained recently in super-star clusters
presented in this conference (Figer, these Proceedings).

The study of Wolf-Rayet galaxies could constrain the IMF slope to the mass
range of 50-100 M0 . Previous studies show that the majority of observations of
WR galaxies can be explained with models based on a canonical Salpeter IMF
(Schaerer 1996; Mas-Hesse & Kunth, private communication).

Among our newly discovered WR galaxies, Mrk 1039 and IRAS 08208+2816,
might be worth studying in detail (Huang et ale 1999). Preliminary analyses
show that the observed equivalent width (EW) of Hell ,X4686 and Clv,X5808 in
these new sources are somewhat fitted by, or severaly discrepant with, model
predictions based on a flat IMF (a == 1.0) illustrated by the thick dashed line in
Fig. 1.

Though the comparisons we made seem to indicate that the high-mass IMF
in these new WR galaxies might not be Salpeter-like, a very flat IMF, a == 1.0,
might be involved. However, the large uncertainties of about 40-45% in the
measured equivalent widths make the conclusion vague! Obviously, more decisive
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Figure 1. Comparisons between the predicted and observed quantities for
Z = 0.004 (dotted-dashed), 0.001 (thin dotted) based on Salpeter IMF, and
Z = 0.004 (thick dashed) based on a very flat IMF (a = 1.0). (a) EWof
stellar Hen A4686; and (b) EWof CIVA5808. Observed data are denoted by
thick open symbols: triangle for Mrk 1039; and circle for F8208+2816. Thin
open symbols are for related observed data corrected for mismatch of slit
width with the nebular emission regions. Model predictions are taken from
Schaerer & Vacca (1998)

conclusion could not be drawn until obtaining higher resolution data with higher
SIN ratio, which are expected to come off in the near future.
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