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ABSTRACT

Aims. We investigate the massive stellar content of the nearbyfdwagular Wolf-Rayet galaxy IC 4662, and consider itstib
star forming properties in the context of other metal-pagiagies, the SMC, IC 10 and NGC 1569.

Methods. Very Large Telescope/FORS2 imaging and spectroscopy ptitrsvat Hubble Space Telescope/ACS imaging datasets
permit us to spatially identify the location, number andiadole subtypes of Wolf-Rayet stars within this galaxy. We alsestigate
suggestions that a significant fraction of the ionizing pheatof the two giant H regions Al and A2 lie deeply embedded within
these regions.

Results. Wolf-Rayet stars are associated with a number of sourcesnithd662-A1 and A2, plus a third compactiHegion to
the north west of A1 (A1-NW). Several sources appear to be ighlaiegle (or binary) luminous nitrogen sequence WR stardewh
extended sources are clusters whose masses exceed the Orida Nblster by, at most, a factor of two. IC 4662 lacks ophjcal
visible young massive, compact clusters that are commothigr mearby dwarf irregular galaxies. A comparison betweeiorand
Ha-derived ionizing fluxes of A1 and A2 suggests that 30—-50% daif tieéal Lyman continuum fluxes lie deeply embedded within
these regions.

Conclusions. The star formation surface density of IC 4662 is insufficitmtthis galaxy to qualify as a starburst galaxy, based
upon its photometric radiu&ys. If instead, we were to adopt the-band scale lengtRp from Hunter & Elmegreen, IC 4662 would
comfortably qualify as a starburst galaxy, since its stanfation intensity would exceedIM,, yr=* kpc=2.

Key words. galaxies: individual: IC 4662 — stars: Wolf-Rayet — (ISM):Iégions — galaxies: star clusters — galaxies: starburst —
galaxies: dwarf

1. Introduction Wolf-Rayet stars in metal-poor galaxies such as IC 4662 ere b

_ ) ) ) lieved to be the leading candidates for the progenitors p&Tg
Star-forming galaxies at high redshift, such as Lyman breaknernova and some long duration Gamma Ray Bursts (GRBs)
galaxies, possess metallicities comparable to the Small glyammer et al. 2006; Modjaz et al. 2008).

Large Magellanic Clouds (SMC, LMC), although typically with )
star formation surface densities many orders of magnitude Johnson et al. (2003) have proposed that IC 4662 contains
higher. Within the local universe, there are no direct agaés J€€Ply embedded star forming regions — referred to as elusel

of massive, metal-defi cient Lyman break galaxies, so one mig! régions — on the basis of radio observations. Such regions

rely on lower mass, dwarf irregular galaxies to study stasbu@€ typically very young and represent scaled-up versiéns o

activity at low metallicity. tracompact Hi regions. Such regions become optically visible
Dwarf, metal-poor starburst galaxies such as NGC lsg\gthms 0.5—-1 Myr according to Spitzer observations ofiHe-

(Buckalew & Kobulnicky 2006) have been studied in great de?f-'zqs Wgrxg nearb(;j/ sta_r—fc:rrgil;]g galaxies (Prteslfott etadl)?..
tail, but other examples at similar distances have largenb . an were dominated by very young stefiar popuiations,

neglected. IC 4662 (IBm) is one such case. It has a SM ‘would be surprising that5Myr old WR stars are present.
Iikg metallicity of |og§(O/|—?)+12~ 8.1, possesses two giant unter et al. (2001) have presented Infrared Space Obseyvator

H1i regions (AL and A2) which dominate its visual appearandt>©) imaging and spectroscopy of IC 4662, while Gilbert &
(Heydari-Malayeri et al. 1990), and lies at a distance of B¢ acca (2009) discuss Spitzer imaging and spectroscopyeetth

Karachentsev et al. 2006). Thesel Hegions host Wolf-Rayet regions, supporting the claim of deep_ly embedded ionizing-c
EWR) populations (Rosa é Dodorico %986; Heydari-MaIgyeﬁerS by Johnson et al. (2003). McQuinn et al. (2009) have anal-

etal. 1990; Richter & Rosa 1991), indicating the presencesof YS€d Hubble Space Telescope (HST) imaging of IC 4662 from
Myr old stellar populations, such that IC 4662 is one of thsel which they have estimated its recent star formation history.
est examples of a WR galaxy (Schaerer et al. 1999). However In this paper we use Very Large Telescope (VLT) optical
the spatial location and number of WR stars remains unecertaimaging and spectroscopy, supplemented by archival HST-imag
ing to investigate the young, massive stellar content of6624
Send offprint requests to: Paul.Crowther@sheffield.ac.uk This paper is organised as follows: VLT optical imaging and
* Based on observations made with ESO telescopes at the PapanaSPectroscopy of IC 4662, and archival HST imaging are pre-
servatory under program 1D 65.H-0705(A) and archival NASA/ES&eNted in Section 2. A nebular analysis is presented inGBeai
Hubble Space Telescope datasets, obtained from the ESO/BT-Hallowed by an analysis of the massive stellar content of IG46
Science Archive Facility. in Section 4. A discussion of the optical versus radio-dtiv
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0.9m telescope on 14 Sep 2001 (J. Lee, priv. comm.) See
Kennicutt et al. (2008) for further details of these obstoves.
This image is presented in the upper panel of Figure 1. In ad-
dition to the main giant H region complex A, the fi gure high-
lights the fainter Hi regions B and C to the south west and west
of A, plus region D, located 90 arcsec to the south east. Thez latt
has previously been discussed by Hunter et al. (2001) (sxf¢or
as IC 4662-A, therein). The publishedHux of IC 4662 from
Kennicutt et al. (2008) includes regions A-D, of which A1+A2
provide~70% of the total k¥ emission.

A Bessell V-band {c = 554 nm,A1 = 111 nm) image of
IC 4662 was obtained with VLT/FORS2 on 4 Sep 2000 with
an exposure time of 120 s, during moderate seeing conditions
(~0.75 arcsec, airmassl.4). The high resolution collimator
provided a field of view of 3.4x 3.4 arcminutes (0.1 arc-
D secpix!). The detector was a single 20482048 Tektronix
“d ‘ ) . _ CCD with 24um pixels. A standard data reduction was applied,
3 il & involving bias subtraction, usingAF (Tody 1986). The central
25x 18 arcsec region of IC 4662, corresponding to 3@20 pc,
N IS o is presented in Fig 2(a), showing multiple sources within exch

& o the giant Hi regions Al and A2 from Heydari-Malayeri et al.
e i : (1990).
€ _

In addition, interference fi lter imaging was obtained at the
same time, centred upon the Hel4686 line (. = 469.1 nm,
AA = 6.4 nm) and the adjacent continuum € 478.9 nmAA =
6.6 nm). Exposure times were 600 s in both cases. The contin-
uum subtracted He image is presented in Fig. 2(b), revealing
two bright14686 emission-line regions, one each within A1 and
A2, plus two faint emission-line regions. One~8 arcsec to
the west of the bright source in A2, while the other is offs8t
arcsec north west from the bright source in Al. We refer to the
latter source as A1-NW - previously the subject of a study by
Richter & Rosa (1991) - since it also hosts a 1 arcsec diameter
H 1l region'.

. AL-NW

2 2.2. HST/ACS imaging
1o We have retrieved high-resolution archival HST/ACS imaging
Fig. 1. 2.5 2.5 arcmin (1.8< 1.8 kpc at 2.44 Mpc) image of IC 4662 Of IC 4662 to supplement our ground-based datasets. Twe sepa
from CTIO 0.9m (H+[N 11], upper, see Kennicutt et al. (2008)) and'ate programmes have obtained HST/ACS imaging, namely GO
HST ACS/WFC (F606W, lower, see Karachentsev et al. (2006)).  programme 10609 (Pl W. D. Vacca) for which High Resolution
Camera (HRC) imaging (0.03 arcsecpixwere obtained us-
ing the F330W, F435W, F550M, F658N and F814W filters
. . . . . . with exposure times between 400-2000 sec. In addition, ACS
properties of the giant H regions is presented in Section 5, tog ide Field Camera (WFC) imaging (0.1 arcsecpphas been
gether with a comparison of the star formation rate (SFR) Obtained under GO programme 9771' (PI I. D. Karachentsev)

IC 4662 with other nearby metal-poor star forming galaxies. . .

Brief conclusions are reached in Section 6. ?I?;?rgc:\heentgg\?gy\zlal (%gg) sec) and F814W (300 sec) filters
In the lower panel of Figure 1, we present the ACS/WFC

2. Observations and Data Reduction F606W image of IC 4662 on the same scale as the ground-basec

CTIO Ha+[N 1] image, which reveals that stellar populations

Imaging and spectroscopy were obtained with the Europelﬁnregion D are physically separated from the remainder ef th
Southern Observatory (ESO) VLT in September 2000, using,ayy Coordinates of individual sources were obtainechfro

the Focal Reduced/Low dispersion Spectrograph #2 (FOR ACS/WFC image, using a fit to 7 nearby GSC-2 reference
These datasets were supplemented by archival HST, Advangpaas in theSTARLINK image analysis packaggaiA. Johnson

Camera for Surveys (ACS) optical imaging. We follow they 5 (2003) have previously presented archival HST/WFPC2
nomenclature of Heydari-Malayeri et al. (1990) for the fo@im  £300\ imaging of the central region of IC 4662.

H i regions of IC 4662, A, B, C and D throughout. In Fig. 2(c) we present the ACS/HRC F550M image of the
central region of IC 4662, sampling the same region as theat pr
2.1. VLT/FORS2 and CTIO 0.9m imaging sented in Fig. 2(a) from VLT/FORS2. The improvement in spa-

In the absence of our own ground-basedifhaging of IC 4662, * A1-Nw is not spatially coincident with the compact radio coatim
we have been kindly provided with a continuum-subtracte@urce IC 4662-N from Johnson et al. (2003) which lies 4 arfustiver
Ha+[N 11] wide fi eld image of IC 4662 obtained with the CTIQo the east
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Fig. 2. VLT/FORS2 Bessell V-band (panel a) and 4686 excess (panel b) images of the centrak 2B arcsec (300220 pc at 2.44 Mpc) of
IC 4662. The FORS2 long-slit has been overlaid, with extraatgmions #1 and 2 (within giant HHA1) and regions #3 and 4 (within A2) marked.
Archival HST/ACS high resolution camera images of the samenegre presented in panel ¢ (F550M) and d (F658N), whose foogxcluded
the North West region A1-NW. A number of continuum sources amdregions are indicated (see Sect. 2.2).

tial resolution allows us to identify individual He14686 excess 2.3. VLT/FORS2 spectroscopy

regions from the FORS2 datasets, two within Al that we shall _ )
hereafter refer to as A1-WR1 and A1-WR2 — the latter 0.4 arcs¥k/FORS2 long slit spectroscopy was also carried outon 4 Sep

south of a much brighter source — plus three regions within A2000, using the high resolution collimator and 600B grisem-c
namely A2-WR1, A2-WR2 and A2-WR3. Sources A1-WR1t,red at 465 nm. From the He14686 excess image (Fig. 2b) we

A1-WR2 and A2-WR1 are point-like, whereas sources A2-WRZ0Se a position angle of 104 degrees east of north, to saheple
and A2-WR3 are spatially extended. two bright sources within A1 and A2, which also permitted the

Itis apparent from Fig 2(c) that the Hel14686 emission re- fainter source within A2 to be observed, though not A1-NW. A
o withi rinfingle 1800 s exposure was obtained using a 1 arcsec sétt alb

of the HRC datasets. Fortunately, it is included within the WFEUrng observing conditions that had deteriorated comalulg
imaging (Fig. 1, lower panel), revealing two point-like soes POth in airmass+ 2) and seeing+2 arcsec). o

~0.2 arcsec+2.5 pc) apart, located at the centre of extended In total, four apertures were extrac_ted, as shown in Figure 2.
He emission. Either (or both) of these may contribute to théPerture 1 was centred upon the bright686 source in Al
14686 emission. The visually brighter, south-west componeft1-WR1 plus A1-WR2 to its south-east), aperture 2 included
is referred to as A1-WRS3, with the fainter, north-east souaee the bright Hii region (A1-HII 1), aperture 3 included the fainter
belled as A1-WRA4. 14686 source in A2 (A2-WR2 and A2-WR3 to its east) and fi -

In addition, we have labelled a bright, extended continuufilly aperture 4 included the brightt686 source in A2 (A2-
source to the east of region Al as A1-C1. This was includdR1)- Due to the poor quality of the observing conditions, we
within our VLT/FORS2 long-slit, and allows us to absolutelj2/SO extracted the region centred upon the continuum sdurce
flix calibrate our spectroscopy (see sect. 2.3). C1, in order to facilitate absplute flux callpratlon. .

Finally, we present the HRC/F658N image of the central re- A standard data reduction followed, involving bias subtrac-
gion of IC 4662 in Fig. 2(d). Two bright knots ofddemission tion and extraction of_apertures usimpF. Wavelength calibra-
can be seen within each of Al and A2, that we shall refer N was achieved using a reference He/Hg/Cd arc lamp, reveal-
as A1-HIl 1, A1-HIl 2, A2-HIl 1 and A2-HII 2, respectively. ing a spectral range of 3710-6170A, plus a spectral resalutio
3cm peak intensities from Johnson et al. (2003) corresponddf 7A as measured from arc lines. Unfortunately, the primary
Al-HIl 2 and A2-HII 1. Their continuum source IC4662-N cor-spectrophotometric standard star was observed usingeaetitf
responds to a faint arc located 6 arcse€q pc) to the north of central wavelength to the target, so a secondary star, HD,5980
A1-HIl 2 in Fig. 2(d). observed during the same night with the same setup as IC 4662



4 Crowther & Bibby: On the massive star content of the Wolf-Raydaxy IC 4662

Table 1. Observed line fluxesr,, and intensities|,, of nebular and stellar (Wolf-Rayet, WR) lines in each of ther VLT/FORS2 IC 4662
apertures, relative to+100. H3 fluxes are shown separate from normalised values in units df #8g s* cm2.

AA) ID #1 #2 #3 #4

Fa I, Fa I, Fa I Fa I,
3727 [oin 66.2 83.8 102.2 113.9 146.7 174.8 142.2 163.6
3867 [Nein] 40.6 50.1 57.6 626 101 11.8 183.6 204.7
3968 [Neii]+H7 248 30.1 224 242 6.2 7.1 1150 127.1
4058 Niv WR 18 21 - - 1.8 21 05 0.6
4100 Hs 21.1 254 239 271 229 264 250 285
4340 Hy 414 464 459 499 423 455 428 46.4
4363 [oni] 71 79 6.4 7.4 64 7.0 68 7.4
4659 [Fel] 0.41 0.43 0.47 0.49 6.3 6.5 057 0.59
4686 Hel WR 85 89 21 22 417 425 146 153
4712 [Ariv] 20 21 15 15 096 0.99 12 1.2
4741 [Ariv] 0.96 099 0.70 0.72 0.36 0.37 054 0.56
4861 H3 100 100 100 100 100 100 100 100
4959 [oni] 213.8 206.3 198.4 198.5 184.8 180.4 203.6 202.0
5007 [om] 630.0 604.0 583.0 590.6 542.9 528.6 604.4 607.8
5411 Hel WR 0.56 0.50 - - - - 116 115
5808 Cv WR - - - - 27 24 - -
5876 He 121 98 11.7 11.3 139 120 119 111
HB 044 112 039 049 0.44 086 0.13 0.20
E(B-V) 0.28:0.05 0.080.05 0.2@0.05  0.120.05
Te (K) 12900:700 1270@900 12908700 1250@-400
O*/H (x107%) 1.20:0.07 1.%0.1 2.5:0.18 2.6:0.2
O%*/H (x107°) 10.3:0.53 10.6:0.61 9.2:0.65 11.2.0.87
12 + log(O/H) 8.06:0.02 8.02:0.02 8.060.03  8.140.03

«: Hell 14686 fluxes are the sum of nebular and stellar components.

was used in its place. An unpublished, fux calibrated dataset®*°[ = ‘
Hell HB Hell Hel

of HD 5980 obtained with the Mt Stromlo 2.3m Dual Beam , _ [O!!] HeHg  HyHel Hell H
Spectrograph (DBS) in Dec 1997 enabled a relative fux cali- | o] [omI]
bration. < 3.0 | I n B

Absolute flix calibration for each aperture was achieved.in
two steps, given the non-photometric conditions of the spec® -
scopic datasets. First, the continuum flix of the apertuneed = , , i
upon A1-C1 was set to the average of its F435W and F550M

flxes, which were obtained from photometry usitgpPHOT, § -145

the point-spread function (PSF) fi tting routine withiar. The2
resulting fux calibrated spectrum agreed with the photoyneir '*° el i
to within 10%, but of course relies upon A1-C1 dominating &’1@15‘5 bﬁﬁm

13.5 -

VLT/FORS2 aperture. Second, slit losses of the other apertgre
(with respect to A1-C1) were estimated from the two dimen-s.o -
sional spectral image, indicating throughputs of 60—85%alpe

to the slit, and adOptiI’]g a uniform 50% transmission peri]Bnd T18.5 00 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000
ular to the slit. Overall, agreement between the fux calilorate Wavelength (&)

spectra and the fux inferred from bright sources within eachig- 3. Flux calibrated, dereddened VLT/FORS2 spectra of IC 4662
aperture was satisfactory, suggesting errors28%. apertures #1, 3, 2 and 4 (from top to bottom).

3. Nebular Analysis The interstellar extinction for each aperture was deter-
_ ) ) ) mined using the observed Balmer line ratios (tF(HB)
In this section we shall derive the nebular properties of 16246 gng F(H5)/F(HB) together with Case B recombination the-
Al and_ A2_fr0m VLT/FORS2 SpeC_trOSCOpy and HST/AC%ry (Hummer & Storey 1987), assuming 100 Crn‘3 and
F658N imaging, and present comparisons with previous mesulf | 10K, plus a standard Galactic extinction law (Seaton
1979). Extinctions ranged from 0.08 mag, just above the-fore
ground extinction of£(B — V)=0.07 mag (Schlegel et al. 1998),
to 0.28 mag, with average valuesBfB — V) = 0.162 and 0.165
Our analysis was performed using gaussian fits to the obsemret) for regions A1 and A2, respectively. We assign an uncer-
high excitation nebular (and stellar) emission lines udimg tainty of +0.05 to these values, given problems associated with
Emission Line Fitting €LF) routine within theSTARLINK pack- flux calibration and the neglect of underlying (stellar) @tps
ageDIPSO. These are presented in Table 1. tion lines. Consequently, these are consistent - within thoteg

3.1. Properties of A1l and A2 from spectroscopy
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errors - with values of 0.11 and 0.14 mag for A1 and A2 from In Al, the Spitzer/IRS derived Lyman continuum flux is ap-

Hidalgo-Gamez et al. (2001). McQuinn et al. (2009) estimategxhrently higher than that from the radio continuum. Howewer, t

an extinction ofAy ~ 3.1E(B- V) ~ 0.3 — 0.4 towards IC 4662 Hu « line appears unusually broad in the IRS dataset with respect

from their analysis of HST/ACS imaging. to other nebular lines, suggesting a blend with another featu
We present the de-reddened spectra of apertures #1-4vftich could account for up to 50% of the observed &ltlix,

Fig. 3. In spite of the low spectral resolution, strong {14363 bringing it closer into line with value obtained fromeHW.D.

emission is observed in all cases, allowing a determinafitmeo Vacca, priv. comm.).

nebular temperature. Emission line fuxes and intensitiepee-

sented in Table 1, including both strong nebular and stiifies, . .

the latter indicated with ‘WR’, although He 14686 may be of 4. Analysis of individual sources

stellar, or nebular, origin (see Sect. 4.2). In this section we use our VLT/FORS2 spectroscopy to esti-

Using the [Q11](4959+5007)/4363A line intensity ratio mate the massive star content of each region, supplemepted b
(Osterbrock & Ferland 2006) we calculate fbr each region, narrow-band imaging datasets for region A1-NW which was not
for which we find T ~12700 K in each case (Table 1), similar tiobserved spectroscopically. We also infer properties dif/id-

Te ~12000 K from Hidalgo-Gamez et al. (2001). Unfortunatelysal ACS/HRC and WFC sources, for which slit spectroscopy is
our VLT/FORS2 spectroscopy is of insuffi cient resolution tgvailable.

separate the [@] 43726, 3729 doublet and does not cover the
[Sn] 46717, 6731 doublet, so we adopt a typicall Hegion
electron density 0£100 cnt2. For comparison, Gilbert & Vacca 4-1. O star content

(2009) obtaineah, = 150 (212) cm? for Al (A2) from the ob- |, ihe previous section we have obtained estimates of the-equi
served [SI1] 18.7um/33.5:m ratio in their Spitzer/IRS datasets.gjent number of O7V stars for A1 and A2 from ACS/HRG H

Emissivities were then determined for each aperture USVEL  jmaging. In reality, the O star content of individual reggoof
(De Robertis et al. 1987), from which the oxygen abundance wgs 4562 depends upon the age via

calculated in each case. We find an average metallicity of 12

+ log(O/H) ~ 8.1, close to that of the SMC (Russell & Dopita No7v

1990), and in excellent agreement with the previous deter 0) = —— (1)
nations of A1 and A2 by Heydari-Malayeri et al. (1990) and

Hidalgo-Gamez et al. (2001). Oxygen abundances for indaliduvheren, is a sensitive function of age (Vacca 1994; Schaerer
apertures are also presented in Table 1. These are consigten & Vacca 1998). Ages can be estimated from the equivalent
metal contents of 0.12—0.1¢ solar for neon and sulphur ob-width of Balmer lines, such asgHn our VLT/FORS2 spectra.
tained by Gilbert & Vacca (2009) from Spitzer/IRS spectrggco Table 3 presents the measured(W;s) for each of our four aper-

of Al and A2. Note that Hidalgo-Gamez et al. (2001) obtain@res. Combining individual apertures reveals,(¥3)~150A
substantially lower oxygen abundance of log(O/H)+127fér  and 1904 for A1 and A2, respectively. Slit spectroscopy of¢hes

region D. regions by Heydari-Malayeri et al. (1990) revealed lower equi
alent widths of 146 and 122A, using a 2 arcsec slit width.
3.2. Properties of A1 and A2 from imaging From SMC-metallicity evolutionary synthesis models

(Schaerer & Vacca 1998), such line strengths suggest charac
The ionizing fuxes of giant H regions IC 4662-A1 and A2 teristic ages of 4.7 and 4.5 Myr for the regions sampled within
may be estimated from their Hluminosity (Kennicutt et al. Al and A2, respectively, neglecting the minor contribution of
2008). Aperture photometry of the ACS/HRC F658N image (raveak stellar I8 absorption. In reality, young clusters will only
call Fig. 2d) allows the |+[N 11] flixes of A1 and A2 to be mea- contribute a fraction of the total continuum light sampleriie
sured, using radii of 6.15 arcsec (75 pc) and 5.5 arcsec (65 @round-based VLT/FORS2 spectroscopy, so the actual ages of
respectively, under the reasonable assumption that thlarsteclusters are likely to be somewhat younger than that inferred
contribution to this fi lter is negligible. We defer a disciassof Neverthelessy, ~ 0.2-0.25 follows from the measuredsH
the global star formation rate of IC 4662 until Section 5. equivalent widths, allowing estimates of the number of O stars

Table 2 presents observedHlixes for these regions, cor- N(O), as presented in Table 3. o o
rected for both background and aperture size (Sirianni et al These estimates serve as upper limits since the contributio
2005). We also account for the contribution of [f[Nto the Of Wolf-Rayet stars to ionizing flixes are neglected, and are
F658N fux using the ratio F[N]/F(Ha) ~ 0.03 obtained by solely valid for the sub-regions of Al and A2 that are sampled
Hidalgo-Gamez et al. (2001). For our adopted distance of 2.8y the individual apertures (recall Fig 2a). Therefore dmeusd
Mpc, the Kennicutt (1998) conversion fromeHuminosity to not infer global O star numbers for A1 and A2 from our age es-
ionizing flix, Q o, implies 145%10%% ! and 12k10*s™1 for A1  timates, since there will doubtless be a spread in ages ofesur
and A2, respectively. This equates to 145 and 121 equival&¥ithin these regions. For A1-C1, a signifi cantly smallgs H
O7V stars, based upon an ionizing fux-01.04° photons 5! for  equivalent width o0f~48 A was measured, suggesting a greater
SMC-metallicity O7V stars (Hadfi eld & Crowther2006). age of~6 Myr.

In Table 2 we compare these values to those obtained from
3 cm/8.6 GHz continuum fluxes ( Johnson et al. 2003), and'Hu 3 ;
(12.4um) line fuxes from Spitzer/IRS spectroscopy ( Gilbert &4'2' Woif-Rayet populations
Vacca 2009). The optically derived ionizing fux of Al is ap-In Fig. 4 we present spectroscopy of the four VLT/FORS2 aper-
proximately 2/3 of the radio derived value, while that of A2 idures around the He 14686 line. From comparison with adja-
approximately 1/2 of the 3 cm determination, supporting/pre cent [Felll] and [Ariv] nebular lines, the observed Helines
ous suggestions of deeply embedded sources within A1 and A8mprise (narrow) nebular and (broad) stellar componems, t
albeit contributing at most 30-50% of the total ionizing fux latter from Wolf-Rayet stars.
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Table 2. Observed K fluxes of 1C4662 Al and A2 from optical Table 3. VLT/FORS2 nebular and stellar properties of apertures 1-4
HST/F658N imaging (6 arcsec radii), compared to radio andIRid within IC4662 Al and A2, including estimated O star numbers, N(O),

results. and luminosities of nebular and Wolf-Rayet lines.
Quantity Units Al A2 Al A2
F(Ho+[N11) (ergstcm?) 1.94¢10%2 1.61x1012 Units — #1 #2 #3 #4
FIN 1]/F(Ha) 0.03 0.03 L(HB) (ergs?t) 8.0x10%7 3.5x10°7 6.2x10% 1.4x10%7
F(Ha) (ergstcm?) 1.8%10? 1.56x10*? log Qo (photons!) 50.22  49.87  50.11  49.47
E(B-V) (mag) 0.162 0.165 W, (HB) A) 138 159 177 197
I(Ha) (ergstcm?) 2.75<101% 2.30x10°%2 1o 0.2 0.25 0.25 0.25
L(He) (ergs?) 1.96x10°  1.63<10® N(O) 84 30 52 12
Qo(Ha) (10%s™M) 145 121 L(HenWR 4686) (ergsl) 4.4x10°6  —  2.1x10°6 1.8x10%
Qu(@em)y (1095 1) 297 242 L(Hel""4686) (erg Si) 2.7x10° 5.3x10°5 3.0x10°° -
QO(HUG’)i (1049 S—l) 345 256 L(C AV 5801) (erg S ) - - S1.5X1036 —

x: Johnson et al. (2003) adjusted to 2.44 Mpc.

1: Gilbert & Vacca (2009) adjusted to 2.44 Mpc.
of producing signifi cant numbers of high energy photons, ei-
ther shocks or Wolf-Rayet stars (Hadfi eld & Crowther2006) are

We can estimate the Wolf-Rayet populations within individlikely to be responsible for the nebular Heand [O1v] lines.
ual apertures from the stellar He14686 line luminosity, so The former could be reconciled with the absence of WR stars in
we have taken care to distinguish between nebular and stefiegion 2 owing to spatially extended nebulariHemission from
components. Stellar line luminosities for regions #1, #8 ##, region 1.
lie in the range 1.8—4>410% ergs?, with FWHM(Hell)~20— Finally, although our VLT/FORS2 spectroscopy did not in-
30A. NIv 14058 emission is observed in these regions, witlude the north west region of A1, we have estimated its line flix
N 111 14634-41 weak or absent, suggesting mid-type nitrogen $Brough the Hei 14686 fi Iter from a comparison with the spec-
quence (WN5-6) spectral types. troscopic line fux of region 4 (recall Fig. 2b). We obtain ailHe

Crowther & Hadfi eld (2006) present line luminosities fofine fux of 107*° erg s* cm? for region A1-NW. Richter &
individual LMC and SMC WN5-6 stars. From a sample dRosa (1991) have published spectroscopy of this sourceakev
15 LMC WN5-6(ha) stars, the mean Heline luminosity ing an early-type WC subtype. Neglecting any potential nexbul
is 1.75<10% ergs!. Therefore, the observed line luminosi€mission, for an assumed extinctionifB — V)=0.07 mag we
ties of #1, #3 and #4 are each consistent with 1-2 lumino@stimate a luminosity ok 10°° ergs* in the 469.1nm fi lter.
hydrogen-rich WN5—6ha stars (Table 3). Alternatively, we algoor WC stars, approximately half of thellC 14650/Heil 14686
consider the possibility that sources are clusters hostinigj- [Uminosity contributes to the 469.1 nm fi lter, so the totaleolu-
ple hydrogen-poor WN stars. In view of the measured oxygeRinosity is~ 2 x 10% ergs*, consistent with a sole WC star.
abundance for IC 4662, we would instead adopt theczig8> We are unable to discriminate between the two potential esurc
ergs® mean of 2 SMC WN5-6 stars, from which 4-10 (class{A1-WR3 and A1-WR4) from our ground-based imaging since
cal) WN5-6 stars are inferred, omitting any contributiormsrir they are only 0.2 arcsee2pc) apart in ACS/WFC datasets and
WC stars. possess similamegoew — Mes14w ColOUrs.

Weak, broad Qv 15801—12 from early-type WC starsis ob- Our estimate of the stellar content of A1-NW is signif-
served solely in region #3. Unfortunately, no WC4 stars are ol§antly lower than previous ESO 2.2m narrow-band imaging
served in the SMC, so we face the choice of adopting a me@nd 3.6m/IDS spectroscopy of this region by Richter & Rosa
C v line luminosity of 3.%10% ergs? from LMC WC4 stars, (1991). They obtained an integratech\C14650/Hell 14686 flix
or that of the sole SMC WO star.\® 13811-34 does not appearof 3x107** erg s* em™, from which ~10 late WN and early
to be present in our VLT/FORS2 spectroscopy, favouring a sifC stars were inferred. For a solely foreground extinctibairt
gle WC4 star in region 3. The ® FWHM is diffi cult to mea- duoted nebular Bi fux would imply L(HB) = 1.1x10%® ergs™*
sure, since it is blended with weak [N 15755 emission, but oF Qo = 2.3 x 10° photon s*. The reason for this substantial
supports a WC4 subtype since FWHIBD A. In addition, from difference is unclear.
the observed ratio of the @ 14650 + Hell 14686 blend to the
Civ 15801-12 line luminosity in LMC WC4 stars, one woul
expect a contribution of 2 x 10°¢ ergs? to the 14650/4686
line luminosity in region 3 from the WC4 star. This is similatOur VLT/FORS2 imaging allows us to identify the location of
to that observed, and would suggest that WN stars do not cad686 emission line sources, plus spectroscopy allows crside e
tribute to this region. However, the observed peak wavelendgtmates of the massive stellar content of individual apegu
of the blue feature in region #3 lies 84686 rather than4650, However, recalling Figure 2(c), ACS/HRC imaging reveals mul-
arguing against this interpretation. In fact, two sepasaterces tiple sources within these apertures. Such sources are edtine
are observed within region #3, namely A2-WR2 and A2-WRJact (~pc) clusters or individual stars.

One may host a WC star and the other a WN-type star. We performed photometry of ACS/HRC F435W and F550M

In addition to stellar Ha 214686, #1—-3 reveal nebular He imaging withbAOPHOT to obtain Vega magnitudes of individual
emission, with I(Hel)/I(HB) = 0.03 in region 1 ang0.01 in re- sourcesme43sw andmessow, following Sirianni et al. (2005). In
gions 2—3. Hidalgo-Gamez et al. (2001) obtaim@der)/1(HB) turn, absolute magnitudes follow from our adopted distaofce
= 0.05 for stellar and nebulat4686. Other high ionization 2.44 Mpc and assumed intrinsic colours. In the case of seurce
lines are observed in A1 and A2, namely ] 25.9um from within region A1-NW, which fell beyond the footprint of the
Spitzer/IRS (Gilbert & Vacca 2009). Since O stars are inclpatACS/HRC datasets, aperture photometry of radius 0.2 arcsec

d4.3. Clusters or single stars?
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Table 4. Vega magnitudes from ACS/HRC (ACS/WFC for A1-WR3 and A1-WR43gimg, plus inferred cluster properties framMARBURST99
(Leitherer et al. 1999) models, for ages-af.5 Myr (~6 Myr for A1-C1).

Source Al-WR1 Al-WR2 Al-C1 A2-WR1 A2-WR2 A2-WR3 Al-WR3 Al1-WR4
Aperture #1 # #4 #3 #3 (AL-NW)  (AL-NW)
RA (J2000) 17:47.08.66 17:47:08.77 17:47:09.45 17:4931. 17:47:10.52 17:47:10.74 17:47:08.18 17:47:08.20
Dec (J2000) —64:38:17.1 -64:38:18.1 —64:38:18.8 —64:38:21 —64:38:20.6 —64:38:20.6 —64:38:09.8 —64:38:09.7
Mess0Mm (mag) 19.53 20.82 18.72 19.25 19.85 19.97 2b.17 20.29
Me435w — MEssom (mag) -0.18 -0.35 -0.18 -0.18 -0.09 0.16 - -
E(B-V) (mag) (0.07) (0.07) (0.07) (0.07) 0.08 0.33 (0.07) (0.07)
Messow  (mag) 7.6 6.3 8.4 7.9 73 79 70 -6.9
Mass (16M,) 3.4 1.3 2.3
WR? 1-XWN5-6ha WN5-67? — 1-2WN5-6ha WN5-6 or WC WN5-6 or WC WC? WC?

Note: Adopted interstellar extinctions are shown in parerghes
"Mesosw

was performed using the ACS/WFC F606W image (Fig. 1) using For the remaining — spatially extended — sources, A2-WR2,
GAIA A2-WR3 (and A1-C1) we have estimated cluster properties by
Initially we assume uniform (foreground) interstellar exti i rst obtaining revised absolute magnitudes through corspar
tions of E(B — V)=0.07, from which we obtain absolute F550Mwith the colours expected for young massive clusters at agges o
(or F606W) magnitudes. These lie in the range —6.3 to —8.4 ma#5 Myr. This was obtained from nebulapHine equivalent
for the WR sources in IC 4662. This range spans that expecté@iths for STARBURST9 (Leitherer et al. 1999), based upon
by individual stars (blue supergiants) and star clusteesdi§- & Kroupa (2002) Initial Mass Function (IMF, 0.1-10gMvith
criminate between these two cases from the ACS/HRC imag@adurnover at 0.5M, and SMC metallicity Padova evolutionary
The majority of WR sources are point-like, with only A2-WR2models (Fagotto et al. 1994). Such models are strictly watien
A2-WR3 and A1-C1 spatially extended. Of course, it is possibfatistically large numbers of massive stars are presehinit-
that point sources could be compact clusters. However, givéiyidual star clusters, and break down for low cluster masses
the ACS/HRC spatial resolution 6f0.05 arcsec (0.6 pc at 2.44Nevertheless, they provide a useful estimate of the likedlfest
Mpc), such clusters would need to be very compact to avoid d8asses of individual sources should they be compact staf clu
tection. ters. They agree closely with the statistical approach ofkd?ar
The two strong He 14686 emission line sources are spa& Goodwin (2007) and Furness et al. (2008) in which stars are
tially coincident with point sources A1-WRIMgssou = —7.6 randomly sampled from the IMF.
mag) and A2-WR1 Messom = —7.9 mag). Absolute visual mag-  Intrinsic Messsw - Messom colours of—0.17 mag and-0.15
nitudes of individual WN stars typically lie in the rangés = were, respectively, estimated for ages of 4.5 Myr (A2-WR2 and
—4to -7 mag. The only examples of visually bright WR stars af2-WR3) and 6 Myr (A1-C1) fronsTARBURST99. Interstellar
the high mass, hydrogen-rich WN5—6ha stars for whitgh=—7  extinctions and absolute magnitudes are presented in Fatde
to —8 mag (Crowther & Dessart 1998). Therefore A1-WR1 argkther with estimated cluster masses and the number of @pect
A2-WR1 are likely to be very luminous, single or binary WN5-O and WR stars within individual sources. We obtain cluster
6 stars. Their high He 14686 luminosities are consistent withmass estimates no greater than a factor of two greater tiean th
1-2 luminous WN5-6 stars in each case. Such stars are loc&didn Nebula Cluster (ONC) for which 1800M,, (Hillenbrand
within compact, massive star clusters such as NGC 3603 in thg97). One would expect between 3-5 O stars in such clusters,
Milky Way and R136 in the LMC, but examples are also foundnd at most one WR star in any single cluster. A2-WR2 and A2-
within more modest star forming regions, such as WR20a withiWR3 coincide with faint Hel 214686 emission in Fig. 2(b) and
Westerlund 2 in the Galaxy (Rauw et al. 2004). so each likely hosts one SMC-type WN5-6 star or WC4 star.

Al-WR2, the other point source from aperture #1 for which In summary, we identify the two strong Hel4686 emis-
Hell 14686 emission is detected, is rather fainter, Withssom ~ sion line sources in IC 4662 with 1-2 young, luminous WN5—
=—6.3 mag. Recalling Fig. 2b, this source possessesialifie 6 stars (A1-WR1 and A2-WR1), and weak Hel4686 emis-
fux a factor of 2—3 times lower than A1-WR1, i.e. it is likely tosion line sources with either single/binary systems (A1-WR2,
be a WN5-6 star that is more typical of the SMC fi eld populatig( -WR3/A1-WR4) or ONC-like clusters (A2-WR2, A2-WR3).
(Crowther & Hadfi eld2006), once again either single or within @he highest mass, young, optically visible cluster IC 4662 i
binary system, unless the emission from this source weréysolg1-C1, with a probable mass no greater than a factor of two
nebular. higher than Orion. The few point sources in IC 4662 that are

The absence of high spatial resolution continuum imagirwisually brighter than A1-C1 are probably yellow (AF) super-
of AL-NW at more than a single continuum band prevents @ants. IC 4662 does not appear to host any particularly goun
discriminating between A1-WR3 and A1-WR4 for the sourceassive, optically visible star clusters.
of Hell 14686 emission through their colours. Both are point
sources at the resolution of ACS/WFC, of which A1-WR3 is the
brightest withMggosw = —7.0 mag. In view of spectroscopy of
A1-NW by Richter & Rosa (1991), which revealed a characte®, Discussion
istic WC4-5 spectral type, it is likely that one of A1-WR3 or
Al1-WR4 is a binary system comprising a WC star and OB-tyga this section we turn to the global properties of IC 4662, and
companion. compare it to other nearby metal-poor star forming galaxies
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Table 5. Comparison between IC 4662aHluxes from the literature. Inferred intensities, lumiriesi and Lyman continuum fluxes, follow from
an adopted distance of 2.44 Mpc, and include 3 cm radio caminderived ionizing flux from Johnson et al. (2003).

9 F(Ha+[N1]) FINUJF(Ha) EB-V) I(Ha) logL(Ha) Qo

(arcmin) (erg st cmr?) (mag) (ergstcm?) (ergs?) (10¥s?)
Kennicutt & Kent (1983) 2 7.91012 0.05 0.00 7.810°%? 39.73 400
Lonsdale Persson & Helou (1987) 2 xm1? 0.05 0.43 2.%101 40.17 1100
Helmboldt et al. (2004) 2: 14101 0.05 0.29: 2.6101 40.28 1410
Hunter & Elmegreen (2004) 2.2 xao 0.00 0.16 2.%10°% 40.17 1110
Kennicutt et al. (2008) 2 14101 0.08 0.07 12101 39.92 615
This study 0.2 5410712 0.03 0.16 7.210712 39.71 380
Johnson et al. (2003) 1: 530
* Approximate aperture radii.
2 N s B s B H T adopted the H fux of Kennicutt & Kent (1983) and a high,
[Felll] Hell [ArIV] mean interstellar extinction d&(B — V) = 0.43 mag for their
‘ sample of spiral and irregular galaxies. From Table 5, asualtre
L NIII | | of this assumption, their inferred number of Lyman contimuu

photons is a factor of 2.7 larger than Kennicutt & Kent (1983)
and a factor of two larger than Johnson et al. (2003).

In order to reconcile the optical and radio results thereldiou
need to be ionizing sources contributing to the radio-aekiv
Lyman continuum fux of IC 4662 A1 and A2 that were unde-
tected at k. Young, embedded H regions would be expected
to be bright at both mid-IR (due to warm dust) and radio (free-
free emission) wavelengths. We have therefore inspected th
Spitzer/IRAC images of IC 4662 from Gilbert & Vacca (2009)

! and note the presence of several IR sources that have no vi-
. sual counterpart. Source N from Johnson et al. (2003) is rela
Wavelength (A) tively bright at 3.6um, as is a source8 arcsec south-west of

Fig. 4. De-reddened VLT/FOR2 spectroscopy of apertures 1—4 in thee—H1l 1, while a fainter §im source is seer10 arcsec south
vicinity of Hell 14686 revealing both nebular and stellar component8 A2—HII 1. Of these, solely IC4662 N represents a convinc-
plus nebular [Fel] 14658 and [Anv] 14711, 4741 (gaussian fits areing candidate embedded ionizing source, even though itas re
shown as dotted lines). tively faint at 3—6 cm. Other IRAC candidates lack radio emis-

sion, while the radio continuum sub-peak north east of A1-HIl 2
has no mid-IR counterpart.

5.1. Embedded clusters in IC 46627 In summary, a comparison between ACS/HRC imaging of

In Table 5, we compare the ACS/HRC F658N-derived number 4662 anq previous &l and radio surveys suggests 70% of
Lyman continuum photons of IC 4662-A with previous ground!'€ total ionizing flix of the galaxy originates from the dian
based k surveys of the entire galaxy, after adjustmentto a co LIi regions Al and ﬁz' with a non-nleghgltéle m('jng”tg of tlhelr
mon distance of 2.44 Mpc and including corrections for the-co yman continuum photons apparently produced by deeply em-
tribution of [N 11] 16548, 6584 to measured flixes. bedde_d young massive stars, for Whl(_:h only _IC 4662 N provides
ACS Ha fuxes are 35-50% lower than ground-based suﬁrea“StIC cand|d.at(_e to date,_frpm.a.n Inspection Of SpIR&C
veys, largely due to its much smaller fi eld-of-view, encoswa 'mages- The majority of their ionizing budget is detected-op
ing just A1 and A2. Together, the extended sources B and C ( ally, consistent with the age (4.5 Myr) and stellar contiiy(
ing to the south west and west) and D (to the south east) provi grs) 'T‘fe”ed from VLT/ FORS2 spectroscopy. We are unable to
~30% of the total k¥ flx of the galaxy, as noted in Section 2,r_econcne our results with the very hlgherageextm_ctlon ofAy
largely explaining these differences (recall Fig. 1). A1 &®& . 11~25 (9-20) mag for Al (A2), deduced by Gilbert & Vacca

each possess similataHuminosities to the NGC 346 giant iH (2009) from Spitzer/IRS observations. IRAC sources messtib
region in the SMC (Relafio et al. 2002) above could suffer such high dust extinctions. However, since

. . . ._.the IRS results represent averages across Al and A2, the low
Table 5 also includes thermal 3 cm continuum-derived ioniz- o : :
erage extinction ofy, ~ 0.5 mag obtained for the, more lumi-

. - av
Lr;% igjri(gilocf 2616;?2 Q?ng?rml ;rc;grfgg/ﬂ ;é(i%%%pz&;ggm)%?ous, optically visible Hi regions would be expected to largely
e ominate the mean extinction.
tween these two values sugges&0% of the ionizing flixes of
Al and A2 are deeply embedded within these regions, in agree- The total number of WR stars in IC 4662-A1 and A2 is prob-
ment with Johnson et al. (2003), i.e. arguing in favour of a hurably no greater than 10 if A1-WR1 and A2-WR1 indeed host
ber of very young compact (ultradense)iHegions. However, 1-2 luminous WN stars. Therefore, N(WR)/N¢®).01, if we
Johnson et al. (2003) arrived at this conclusion from a comere to base the total number of O stars in A1 and A2 upon
parison between their radio observations and opticallyddri the Hx luminosity from HST/ACS and age inferred from the
Lyman continuum fuxes of Heydari-Malayeri et al. (1990). Th¥LT/FORS2 H3 equivalent widths. These statistics are similar
latter was drawn from Lonsdale Persson & Helou (1987), who the SMC, and are consistent with the maximum 0.02 ratio that

I | I | | |
4640 4680 4720 4760
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Table 6. Comparison of global properties of IC 4662 with other neardCSmetallicity star-forming galaxies. lonizing fluxes aaken from
extinction corrected H fluxes (SMC, 1C4662) or radio continuum observations (IC2466 10, NGC 1569).

Galaxy d Ref M Rxs Ry log(O/H) Ref logQy, Ref SFR®8: SFR; SFR%; TR TR0
(Mpc) (mag) (kpc) (kpc) — +12 ) (Moyr™) (Moyr™) (Moyr?) (Meyrtkpc?) (Moyr—*kpc?)

SMC 006 11 -16.36 2.76 .. 813 1 5154 »H 0.038 0.016 0.010 0.0016 .

IC10 059 10 -15.45 0.54 0.34 8.1 6 51.61 7(radio) 0.044  0.019.011 0.049 0.12

IC4662 244 8 -1522 0.98 025 809 3 51.72 4(radio) 0.058 24.0 0.015 0.019 0.3
51.79 2(H) 0.068 0.028 0.018 0.022 0.36

NGC 1569 3.36 9 -17.98 1.77 0.38 819 5 52.80 2(radio) 0.674 70.280.175 0.07 15

1 Russell & Dopita (1990), 2 Kennicutt et al. (2008), 3 This kyat Johnson et al. (2003), 5 Kobulnicky & Skillman (1997), 6@t (1990)
7 Gregory et al. (1996), 8 Karachentsev et al. (2006), 9 Grokhetsal. (2008), 10 Borissova et al. (2000), 11 Hilditch et(aD05)

1: SFR prescriptions from K98 (Kennicutt 1998), C08 (Contile2@08) or LO8 (Leitherer 2008)

x: Xsrr for Rys andRp using the K98 prescription for SFR.

is predicted by SMC-metallicity evolutionary models (Mey& instead, based on Meynet et al. (1994) evolutionary models,
Maeder 2005). ducing the inferred star formation rate b$0%. Still lower star

Of course, it should be bourne in mind that estimates &rmation rates would be implied using contemporary metal-
WR and O star populations suffer from signifi cant uncertaipoor evolutionary models of Meynet & Maeder (2005), as dis-
ties, namely a poorly defined WN line luminosity for SMCecussed by Leitherer (2008).
metallicity stars, plus indirect O star numbers from nebula Results for all three methods are presented in Table 6, to-
methods. If we were to rely solely upon the SMC metallicitgether with the star formation rate per unit afBgsg, as derived
WR calibration of Crowther & Hadfi eld (2006), we would im-from the standard Kennicutt (1998) approach using Batand
ply a WR population larger by one order of magnitude. GiveRp. Based upon the standard Kennicutt (1998) star formation
the low statistics of WR stars in the SMC, alternative calibr rate approach, one defi nition of a starburst galaxy is a etar f
tions should be obtained to permit a more robust line lunitpos Mation rate intensity in excess &8£28 ~ 0.1 M, yr* kpc2
calibration for WR stars at low metallicity. For example,1@— (Kennicutt et al. 2005). From this defi nition, using the mhot
a SMC-metallicity star-forming galaxy within the Local Groupmetric radiusRps, NGC 1569, withs&28 = 0.07M,, yr~* kpc2
— hosts many more Wolf-Rayet stars than the SMC (Masseyvgould narrowly fail to be classifi ed as starburst galaxydaid
Armandroff 1995; Crowther et al. 2003). in turn by IC 10 and IC 4662, whether using the radio flux — pri-

marily sampling Al and A2 — or the &flx of Kennicutt et al.
_ (2008) for the latter.

5.2. 1C 4662 in context Alternatively, using the definition oR from Hunter &

Hunter et al. (2001) and Hunter & Elmegreen (2004) have prglmegreen (2004) both NGC 1569 and IC 4662 would comfort-

sented a comparison between the properties of IC 4662 and ot%%ly qualify as starbursts, with IC 10 a borderline case. it

nearby dwarf irregular galaxies, while McQuinn et al. (200 Lal. .(2005) proposed that the radii of 'Fhengglons W'th.m.
consider the recent star formation history of IC 4662 plus tg2/2XI€SRuu, i preferable to photometric radii when defining
other dwarf galaxies. In Table 6 we present global properti«‘i‘grf"’me intensities — see also Martin & Kennicut (2001).&0
of IC 4662, based in part upon our study, with nearby galaxi§sP€: the i (and radio) flix of IC 4662 Al and A2 can com-
exhibiting metallicities similar to that of the Small Magstic ©'12ply be accommodated within an aperture of radius 1Garcs
Cloud, i.e. the SMC itself, IC 10 and NGC 1569. Of these, solefy; 120 P¢). from which a localised star formation intensity &f 1.
NGC 1569 is generally recognised as the nearest bona-fi de atky"~ KPc™*would be obtained. Instead, Hunter & Elmegreen
burst galaxy. Absolute magnitudeds are corrected for fore- (2004) quote a i radius ofRy, = 1.14 kpc, as a result of region
ground reddening and together with isophotal rai (the B- IC 4662—D being located far from the main body of the galaxy
band surface brightness of 25 mag arc$gare drawn from de (recall Fig. 1). . . .
Vaucouleurs et al. (1991), whilRy was introduced by Hunter & Lee et al. (2009)_ useé an mtegra_lte_dx kequivalent .W'd.th
Elmegreen (2004) as a scale length frarband image& which threshold of 100A to |den_t|fy bursts within dwarf galaxieig
they considered to be a more meaningful measure of the gal&gjrésponds to a stellar birthrate-d.5 — the current star forma-
size tharRys tion rate divided by th_e recent average —on Whlc_h basis IC 4662
The SMC, IC 10 and IC 4662 possess similar Lyman contifePresents a borderline starburst, with an equivalent wiflth o
uum flixes, with NGC 1569 an order of magnitude higher. A§ 101+ 10A. Within the local volume (11 Mpc) only a handful
discussed above, young ionizing clusters may be deeply@mbgf dwarf galaxies fainter thaMs ~ 17 mag would be char-
ded, so radio continuum fluxes were ideally used to deriveeglobaCter'sed as starbursts on this basis, including NGC 1569 and
ionizing flixes, with the exception of the SMC, for which extinc Other well known cases NGC 1705, NGC 2366, NGC 3125 and
tion corrected K fuxes were used ( Kennicutt et al. 2008). Th&GC 5253.
usual method of convertingddluminosities or radio continuum
fuxes into star formation rates is Kennicutt (1998). Howev :
this approach adopts a Salpeter IMF. For an alternative I@roﬁ%‘ Conclusions
(2002) IMF, the conversion of Conti et al. (2008) should bedis We have carried out a ground-based VLT/FORS2 imaging and
spectroscopic survey of the massive stellar content oftgian
2 Ry is obtained from a fit to th&/-band surface photometry profile, H Il regions Al and A2 within the nearby star forming galaxy
1 = po + 1.086R/Rp (D.A. Hunter, priv. comm.) IC 4662, supplemented by archival HST/ACS imaging.
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From a comparison between radio continuum observatiowther, P. A. & Hadfi eld, L. J. 2006, A&A, 449, 711
of IC 4662 with HST/ACS H imaging, we fi nd that a minority De Robertis, M. M., Dufour, R. J., & Hunt, R. W. 1987, JRASC, 81, 195
of the ionizing flixes of A1 and A2 likely result from deeply em-d€ Vaucouleurs, G., de Vaucouleurs, A., Corwin, Jr., H. G., et8811Third
bedded clusters, in agreement with conclusions of Johnsaln e Reference Catalogue of Bright Galaxies (Springer-Verlagi)
€ ! g o - ’ o Eagotto, F., Bressan, A., Bertelli, G., & Chiosi, C. 1994, A&AS5129
(2003). A1 and A2 each possess similar khe luminosities to  Fruchter, A. S., Levan, A. J., Strolger, L., et al. 2006, Natdr, 463
NGC 346 in the SMC. Furness, J. P., Crowther, P. A., Conti, P. S., Rho, J., & GoodwiR, 3009, in

We identify several sources hosting Wolf-Rayet stars (qr Prep:

i : - ~Garnett, D. R. 1990, ApJ, 363, 142
nebular Hei 14686 emISSIOn)' There is one brlght and one falrgilbert, A. M. & Vacca, W. D. 2009, in Young Massive Star Clustdrstial

source within each of A1 and A2 plus one faint regidharcsec Conditions and Environments, ed. R. Perez, R. de Grijs, & RGhz alez
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