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Summary. We performed a ∼110 ks Suzaku/XIS observation of M17, a nearby (D =1.6 kpc) HII

region. The high energy resolution and large effective area provide excellent spectra of the diffuse
emission. The X-ray emission has a thermal origin with a characteristic temperature of ∼0.25 keV
which is based on half a dozen of emission lines resolved for the first time. The plasma temperature
and the chemical abundances show no measurable variation across the observed region.

1 Introduction

Massive stars (M>8 M�; earlier than B2) are formed in HII regions, where they stay

most of their short lives of <4 Myr. Recent X-ray studies of Galactic HII regions are

beginning to reveal their unique and violent high-energy activity that are unseen in

low-mass star-forming regions. Townsley et al. (2003)[1] presented the first unambigu-

ous detections of diffuse soft (kT <1 keV) X-ray emission in M17 and the Rosette neb-

ula using Chandra. Following studies reported the detections of hard (kT ∼3–8 keV)

extended emission in other HII regions (e.g., the Arches cluster, NGC3603, NGC6334;

Yusef-Zadeh et al. 2002[2]; Moffat et al. 2002[3]; Ezoe et al. 2006[4]). Massive stars

are a driving force of physical and chemical evolutions of their host galaxies. Super-

nova (SN) explosions and their remnants have been intensively studied for decades,

but the pre-explosion effects are equally important; the integrated mass, momentum,

and energy releases over the lifetime of an O star can exceed those by an SN explo-

sion at its death (Leitherer et al. 1992[5]). The diffuse X-ray emission in HII regions,

which putatively originates from shocks of stellar winds impinging on the interstellar
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medium (ISM), is the very site where we can quantitatively study the effects of energy

dissipation and chemical enrichment of interstellar space by early-type stars.

M17 is a Galactic HII region at a distance of ∼1.6 kpc (Nielbock et al. 2001[6]).

Hanson et al. (1997[7]) identified nine O stars in the central OB association with near

infrared (NIR) spectroscopy. Much larger number of young OB stars are suggested by

NIR photometry (Lada et al. 1991[8], Jiang et al. 2002[9]). The age of the cluster is

estimated to be ≤1 Myr based on the H-R diagram (Hanson et al. (1997[7]). The diffuse

X-ray emission found by Chandra and ROSAT (Dunne et al. 2003[10]) is asymmetric

around the OB association and is elongated along the cavity of the molecular cloud.

2 Observation and data reduction
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Fig. 1. XIS images in the 0.5–2.0 keV band (left panel) and 2.0–5.0 keV band (right panel). The FOV
of XIS and the source region are shown with dashed and solid rectangles respectively. The non X-ray
background constructed from a night earth observations is subtracted. Both images are corrected for
vignetting.

The observation was conducted with the normal clocking mode with a frame time

of 8 s. Data (revision 1.27) were screened to remove events during the South Atlantic

Anomaly passages, at elevation angles below 4◦ from earth rim, and at elevation angles

7 See http://www.astro.isas.jaxa.jp/suzaku/process/ for details.
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below 10◦ from sunlit earth rim. After the filtering, the net integration time is ∼110 ks.

Figure 1 shows the XIS images of the study field in the soft band (0.5–2.0 keV, left

panel) and in the hard band (2.0–5.0 keV, right panel). The two band-limited images

appear strikingly different. In the hard band, the image is dominated by the emission

from the OB association.

3 Analysis and Results

The source spectrum was extracted from the rectangular region, while the background

spectrum was from a region devoid of intense diffuse emission. The merged BI spectrum

of the whole rectangular region are shown in figure 2. We resolved the emission lines

for the first time, including K shell lines of OVIII, NeIX, and MgXI, as well as L shell

lines of Fe. Based on these lines, the diffuse emission is found to be thermal with a

single plasma temperature of ∼3.0 ± 0.4 MK. The abundance is obtained individually

for the detected elements, which are consistent with 0.1–0.2 solar values. Whereas the

relative abundance Mg/O and Fe/O is consistent with unity, Ne/O is significantly

large (∼ 1.9).

We also conduct spatially-resolved spectroscopy of the diffuse emission and find the

spatial variation of the surface brightness but not of the plasma temperature nor the

chemical abundance.
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Fig. 2. Background-subtracted XIS spectra of the diffuse emission. Source photons are accumulated
from the rectangle region in figure 1. The BI spectrum is shown in black, while the best-fit optically
thin thermal plasma model (APEC) modified with absorption column is in red. Conspicuous emission
lines are labeled.
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