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Abstract. A group of 8 HII regions has been detected at a distance of 10 kpc from the Sun at galactic longitude 298◦ , using
Hα wavelength observations. The observations were made with
a scanning Fabry-Perot interferometer to provide a detailed Hα
profile, which enables us to separate these distant HII regions
from the 3 other layers of ionized gas seen along the line of
sight. A comparison of 5 GHz continuum and IRAS data allows
us to analyse the nature of each source. Most of the distant HII
regions were already known as radio sources or IRAS sources
but one of them has no radio or IRAS counterpart. Inversely,
IRAS sources without radio continuum nor an Hα counterpart
have been detected. Closer to us, on the same line of sight, we
detected diffuse Hα emission linking the Sagittarius arm with
the Carina arm at a distance of about 2.5 kpc, where no usual
tracer of spiral structure had previously been found. The HII
region RCW 64, also seen in this direction, seems to be located
between the two main spiral arms.
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1. Introduction
In external spiral galaxies the star formation complexes can be
detected optically far from the galactic center. However in our
Galaxy, optical star formation tracers situated at large distances
from the Sun are not easily observable because of interstellar
extinction. As a result, a large part of the Galaxy is optically
hidden, principally toward the galactic center. Fortunately, in
some particular directions, distant HII regions can be detected.
This is the case toward galactic longitude l = 298◦ , where the
line of sight is found between two spirals arms, implying weak
absorption effects. Eight distant HII regions in the Carina arm
have been detected at this longitude using a 36 cm telescope
in La Silla devoted to an Hα Survey of the Milky Way. Never
before have so many HII regions been optically observed at such
Send offprint requests to: D. Russeil
?
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a distance (10 kpc) in the same field. Well known in the radio
continuum (Haynes et al. 1978), only two of these had already
been optically detected: 298.2 - 0.3 (Georgelin et al. 1979) and
298.19 - 0.77 (Henize 1967).
Some HII regions have been detected in Hα at large distances. For example W 58G at a distance of 12.4 kpc (Georgelin
et al. 1988) and the farthest one detected by Degeus et al. (1993)
at a distance of 21 kpc. These very distant regions allow us to
probe the galactic gravitational potential but such HII regions are
rare and isolated. The HII regions detected near l = 298◦ are spatially grouped which suggests a common origin and behaviour.
The comparison of Hα maps with maps at other wavelengths
allow a detailed analysis of each source. In particular, the infrared observations help to form an understanding of the Hα
detections and reveal interesting object which have no Hα nor
a radio emission counterpart.
After the description of the observations and results presented in Sect. 2, Sect. 3 is devoted to the study of star and star
cluster distributions. In Sect. 4 we introduce a discussion about
the infrared observations of the studied field. Finally, in Sect.
5, we discuss each HII region and in Sect. 6 are presented the
conclusions.
2. Observations and results
The Hα observations of the region l = 298◦ , b = 0◦ have been
made with a 36 cm telescope equipped with a focal reducer and
a scanning Fabry-Perot interferometer. This equipment installed
at La Silla, of Chile, is devoted to an Hα survey of our Galaxy.
A complete description of this equipment and of the reduction
techniques can be found in le Coarer et al. (1992). Each observation is a data cube (x, y, λ) covering a 38’ x 38’ field, with
a 9” x 9” spatial resolution. The Fabry-Perot, with interference
order 2604, allows a velocity sampling of 5 km s−1 and a free
spectral range of 115 km s−1 .
The wavelength calibration is supplied by an Hα lamp and
the shape of the instrumental line profile is given by a neon
lamp (since it provides a narrow line at 6598.9 Å compared
with Hα lamp). This last profile helps us to map the center to
edge widening correction. Some night sky lines (geocoronal Hα
and OH 6568.8 Å) are also transmitted through the interference
filter used. These lines, which were fitted with an instrumental
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– Column 7: CO velocity (Whiteoak et al. 1982; Brand 1986).
– Column 8: OH velocity (Caswell & Robinson 1974).

Table 1. Observations
Obs.
208
217
260
265
266
268
301
417
418
420
422
423
426
427
476
479
495

α
h m s
12 10 02
12 16 34
12 14 59
12 04 45
12 00 08
11 52 28
12 08 48
12 13 46
12 10 37
12 02 47
11 57 34
11 57 29
11 41 07
11 47 10
12 07 47
12 04 00
11 45 52

789

δ

date

’
-62 32
-62 39
-62 08
-62 52
-62 59
-62 51
-62 57
-62 44
-62 10
-62 25
-62 54
-62 19
-62 10
-61 56
-62 27
-63 24
-61 52

03/22/92
03/26/92
02/16/93
02/18/93
02/18/93
02/19/93
03/15/93
04/02/94
04/02/94
04/03/94
04/04/94
04/04/94
04/05/94
04/06/94
04/01/95
04/02/95
04/07/95

◦

OH
geoHα
counts/px/h
0.4
0.2
0.3
0.05
0.6
0.2
0.5
0.14
0.6
0.1
0.5
0.14
0.3
0.14
0.2
0.1
0.2
0.1
0.2
0.08
0.2
0.14
0.2
0.1
0.33
0.16
0.22
0.086
0.22
0.10
0.27
0.12
0.23
0.06

profile, show an intensity varying with time and from one sky
region to another. For each observation, an estimation of their
intensity is made independently in order to subtract them, from
the observed profile.
The data cube reduction method used is described in
Georgelin et al. (1994). Table 1 gives the coordinates of the
center of each observed field together with the date of observations and mean sky night line intensities. Figure 1 summarizes
the results; it shows the map of the ionized gas obtained when
adding wavelength channels centered on the Hα emission with
positive velocities (VLSR = +25 to + 35 km s−1 ) for Fig. 1a and
negative velocities (VLSR = -25 to -40 km s−1 ) for Fig. 1b. In
addition in Fig. 1c we present the Caswell & Haynes continuum
radio map of the same region.
2.1. The HII regions
Most of the HII regions detected in the area studied exhibit
a relatively small size. The Hα profile of each HII region is
added over its total surface and then fitted with a gaussian profile
convolved with the instrumental profile. This Hα profile can
then be used to determine the systemic velocity and the doppler
width of each discrete HII region.
For each detected HII region we give, in Table 2, the Hα
velocity and the FWHM of the deconvolved gaussian together
with radial velocities at other wavelength:
– Column 1: Galactic coordinates of the 5GHz continuum radiosources catalogued by Caswell & Haynes (1987).
– Column 2: Equatorial coordinates of the Hα sources.
– Column 3: Estimated Hα diameter.
– Column 4: Hα velocity and width measured in this study.
– Column 5: H109α velocity (Caswell & Haynes 1987).
– Column 6: H2 CO velocity (Whiteoak & Gardner 1974).

Two velocity groups are easily identified in this area: the HII
region RCW 64 which exhibits a negative velocity and the other
ones which exhibit positive velocities placing them beyond the
solar circle.
Let us note the case of the Hα emission having apparently
no radio nor infrared counterpart. It is well identified on Fig.
1a at coordinates 12h 04m and -63◦ 24’ (l = 297.◦ 93, b = -1.◦ 75).
With such a positive velocity this region is far away in spite of
its appearance.
2.2. The diffuse emission
A diffuse Hα emission is widely distributed all around the discrete HII regions of the area studied. In order to increase the
signal/noise ratio, the profiles were added over extended zones.
The obtained profiles were then fitted in the same manner as for
discrete HII regions.
The profile decompositions reveal 3 components with
negative velocities. The most intense (mean intensity 0.9
counts/px/h) is relatively uniform all over the whole area, its
mean velocity is -2.6 km s−1 . The mean velocities of the two
fainter components are -41 km s−1 (varying between -44.3 and
-36.8) and -25 km s−1 (varying between -21.5 and -29.5). The
-25 km s−1 component is detected all over the studied area, its
mean intensity is 0.4 counts pixel−1 hr−1 but it can increase
twofold inside the same 38’ x 38’ elementary field; such an increase sometimes significantly changes the profile shape of the
observed line. For example we can see from Fig. 1b that the
emission is reinforced at 12h 08m -62◦ 10’, 12h 13m -61◦ 57’ and
11h 51m -62◦ 5’.
The mean intensity of the weakest component is 0.26 counts
pixel−1 hr−1 and in some elementary fields it is not detected at
all.
3. Stars and star clusters
In order to obtain information on the distribution of early type
stars and on interstellar absorption in this direction, the OB star
distances and the visual absorption coefficient have been estimated within an area ranging from l = 296◦ to 300◦ and from b
= -5.◦ 34 to +5.◦ 86 using data (spectral type and UBV photometry) from the literature (Wramdemark 1980, Deutschman et al.
1976, Savage et al. 1985, Grillo et al. 1992, Garrison et al. 1977,
Schild et al. 1983). For young star clusters we choose a slightly
wider range of longitude, from l = 294◦ to 300◦ ; their distances
and corresponding Av were taken directly from the literature
(Pandey et al. 1989, Janes & Adler 1982, Hron 1987, Battinelli
& Capuzzo-Dolcetta 1991).
For each star, the absolute magnitude has been estimated
using the Mv - spectral type relation of Schmidt Kaler (1983)
and Humphrey & Mc Elroy (1984). The spectral type found in
the literature was preferably used for the Mv deduction. For stars
without known spectral type, it has been estimated from UBV
photometry and Hβ measurements (Schmidt Kaler 1983). Stars
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Fig. 1a–c. Monochromatic
images (bandwith 0.3 Å) of
the Hα emission at positive
a and negative b velocities.
In addition the 5GHz radio
continuum map of Caswell
& Haynes (1987) is presented c (contours levels
0.4, 1, 2 and 8 K). Let us note
from b that the Hα emission
around 11h 39m -62◦ 25’ is a
part of the large HII region
RCW62
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Table 2. Integrated Hα velocities and FWHM of discrete HII region. In parallel, H109α, H2 CO and OH velocities are shown
Galactic coordinates
of radio sources
l
b
◦

◦

295.144
295.760
296.593
297.506
297.655

-0.628
-0.200
-0.975
-0.765
-0.977

298.187
298.228

-0.782
-0.331

298.559
298.868
299.016
299.363
(= RCW 64)

-0.114
-0.432
+0.148
-0.257

Hα
(1950)
α
h m s
11 40 37
11 46 45
11 52 20
12 00 31
12 01 25
12 03 31
12 06 20
12 07 14.3
12 08 39.5
12 09 09

12 17 8.6

Hα
dim
δ

◦

’
-62 11
-61 56
-62 52.3
-62 51.3
-63 5
-63 24
-62 59.3
-62 32
-62 26
-62 34

-62 38.6

’
4.3x2.8
29.3
9x9.3
2.1x1.6
1.8x2.1
16.1
1.6x1.3
1x1
6
5

3.1x4.3

Hα
VHα
km/s
30
18
26
26
28
30
15
31.6
31.6
23

-40

Fig. 2. The visual absorption coefficient of early type stars as a function
of the distance. Full star symbols are for stars with UBV photometry
alone and open star are for ones with known spectral type, circular
symbols corresponds to star clusters

with neither spectral type nor Hβ photometry, were arbitrarily
supposed to be main sequence stars. Their adopted luminosity
thus being a minimum value, the distances of these stars are
minimum distances.
The smoothed distribution of Av (= 3.2 EB−V ) as a function
of distance displayed on Fig. 2 shows that there is no distinct
absorption zone within 4 kpc.
One can see on Fig. 3 that the maximum number of stars lie
between 2 and 4 kpc suggesting that the line of sight crosses an
arm there. This idea has already been invoked by Mc Cuskey
(1983) in order to explain the maximum of the OB star distri-

∆V
km/s
25
25
25
25
29
25
30
35
25
27

26

VH109α
km/s
38
17
25
23
26
16
31

23
25
23
-37

VH2 CO
km/s

VCO
km/s

VOH
km/s

28

-34.9,23.3,30.3

-36.1,34.1

-36.4,19
23

-37.3,17.4,28.5

26,19

-40.4

Fig. 3. The frequency distribution of early type stars with distance

bution around 2.5 kpc within a 20◦ side area centered at l =
298◦ and b = + 1◦ .
We can note that some stars lie between 4 and 6 kpc. With
a wider latitude range, Wramdemark (1980) found some stars
with distances greater than 4.5 kpc. One can divide these stars
into two groups: the ones with distances between 4.6 and 6.9
kpc and the other ones with distances between 8.6 and 15.9
kpc. This second group can be unambiguously identified with
farthest part of the Carina arm. This fact well agrees with the
observation of HII regions beyond the solar circle discussed in
Sect. 5.4.
As a conclusion, the distribution of early type stars in the l
= 298◦ direction, clearly shows the crossing of the Carina arm
at its nearest and farthest parts, but also reveals a bulk of stars at
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about 6 kpc. We will see below how this peculiar star distribution
can be connected with the ionized emissions detected.
4. The infrared data
Within the studied area, some regions exhibit a high 5 GHz
radio emission without any Hα counterpart, meanwhile others
with weaker radio emission are detected at Hα wavelength. In
order to understand this lack of Hα detection, we compared the
infrared data of the different sources in the field. There are two
possible cases to explain the absence of Hα emission: either
the considered regions are deeply embedded within the molecular cloud where they were born, or some absorbing clouds are
distributed along the line of sight.
With regard to the first case, pre main-sequence star(s) create
an HII region, the hydrogen being ionized by Lyman continuum
photons of massive star(s). The HII region emission lines, and
the subionizing stellar flux are then absorbed by dust grains.
When the source is deeply embedded in dust, the bolometric
luminosity of the star(s) inside the HII region should be roughly
equal to the far-infrared luminosity (Codella et al. 1994). No
Hα detection should be possible for such embedded sources.
We examine this physical aspect for the radio sources of the
studied zone. The far-infrared luminosities are estimated from
IRAS calibrated sky flux maps supplied by IPAC. Simulating a
circular aperture around each source, we determine the flux in
the 12, 25, 60 and 100 µm passbands. The dust color temperature
is estimated from the f(60)/f(100) ratio and the total far-infrared
luminosity LIR is estimated (Schewring 1989) taking for each
region the distance of the associated complex determined in
Sect. 5.4. The 5 GHz radio emission (Caswell & Haynes 1987)
allows us to estimate the ionizing photon number taking Te
= 10000K (Lequeux 1980). Then the total luminosity Ltot of
a single star that would be required to ionize the HII region is
inferred from Thompson’s (1984) conversion table. The infrared
measurements, total luminosity and color temperature for each
source are given in Table 3.
First we can compare the far-infrared color indexes, estimated from the IRAS fluxes, with the existing criteria used for
classifying HII regions as normal (Hughes & Mac Leod 1989) or
ultra compact (Wood & Churchwell 1989) (respectively labeled
HII and UC in Table 1).
Most of the region studied fulfil both the ultra compact and
the classical HII regions criteria. It has been shown that more
diffuse HII regions also satisfy the Wood & Churchwell criteria
(Codella et al. 1994).
Surprisingly RCW 64 (= G 299.363 - 0.257) does not satisfy
any of these criteria. Let us note that the infrared emission of
RCW 64 seen on IRAS maps is probably contaminated by a
nearby infrared emitting object.
Amid far HII regions detected in Hα the more extended
Hα emissions (295.76, 296.593) have a high luminosity ratio
Ltot /LIR . This fact can be linked to the HII region evolution.
When an HII region ages, the dust is progressively destroyed
and the region spreads. For young embedded objects, a luminosity ratio of 1 is expected. Amongst the 3 regions of the distant

complex which have a luminosity ratio below one, two exhibit
an Hα counterpart. It is hard to know whether these values are
significant or due to uncertainties in the infrared measurements
or to IRAS map calibration effects. The luminosity ratio of the
regions not detected at Hα wavelength is not significantly different from the other ones. Since they are found in the same part
of the field, this suggests that the lack of Hα detection is due to
absorbing interstellar cloud rather than to circumstellar matter.
The IRAS map investigation, has exhibited four extended
infrared sources without radio nor Hα counterpart. The coordinates of the center of these sources, measured from IRAS
maps, are 12h 08m -62◦ 11’, 11h 56m -63◦ 21’, 12h 01m -62◦ 21’
and 11h 57m -62◦ 47’. IRAS sources which are not seen in radio
continuum may be BN type objects, molecular cores or dark
clouds. We compared far-infrared colors of the 4 IRAS sources
to the color criteria determined by Henning et al. (1990), Emerson (1987) and Chini et al. (1986) and found 2 sources fullfilling no criteria and 2 others fullfilling both BN-type object
and molecular core criteria. In addition their color temperature
(above 20K) and their 100 µm flux (above 500 Jy) suggest that
these sources are not associated with dark clouds (Chini et al.
1986). Then their real nature remains to be determined.
5. Discussion
5.1. The -2.6 km s−1 diffuse component
Detected all over the area studied, the -2.6 km s−1 component is
the main diffuse Hα emission. Its intensity is, respectively, 3 and
8 times that of the Hα and OH night sky lines, and its velocity
(VLSR ) ranges from -0.6 to -5 km s−1 . A diffuse component with
a VLSR of - 4 km s−1 has already been detected at l = 303◦ (le
Coarer et al. 1992). Such a diffuse component may be the ionized
counterpart of the nearby interstellar medium. An expansion
motion of this interstellar medium has been shown (Crawford
1991) from the NaI and CaII absorption lines observed in the
direction of 28 stars of the OB Sco-Cen association. Most of the
components detected by Crawford exhibit negative velocities
which are interpreted as matter out-flows due to the mass loss
of the most massive stars of the association. Particularly, within
the longitude range 295◦ - 325◦ , he shows several components
with VLSR between -4 and 0 km s−1 which can be associated
with an envelope related to the Lower Centaurus Crux subgroup
(LCC) (Blaauw 1964).
The -2.6 km s−1 diffuse Hα component is probably associated with this LCC subgroup at 130 pc (Degeus et al. 1989) and
we can place it at the inner part of the local spiral arm.
5.2. The -25 km s−1 diffuse component
This emission is found all over the field with a -25 km s−1 mean
velocity (velocity range: -21.5 to -29.5). The rotation model used
(Brand & Blitz 1993), gives two likely kinematical distances for
this emission: 5.2 kpc or 2.8 kpc.
We detected no discrete HII region with this velocity. However, some small regions, itemized by Brand (1986) exhibit CO
velocity of the same nature: BBW 374 (VCO = -26.3 km s−1 ,
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Table 3. Infrared observations
Name
295.144
295.760
296.593
297.506
297.655
298.187
298.228
298.868∗
298.559∗
299.016∗
RCW64

f12µm
Jy
356.67
4.63
25.24
90.7
36.35
79.12
1237.41
1096.76
30.68
51.76
83.74

f25µm
Jy
1591.21
30.6
68.22
317.9
126.74
465.04
6851.9
6042.64
122.41
132.45
102.72

f60µm
Jy
10405.2
255.7
647.7
2271.5
1097.056
2029.73
21965.4
31910.26
1087.8
1228.3
1091.91

f100µm
Jy
14870.0
322.4
999
3408.5
1628.00
2193.19
21754.4
37905.0
1617.0
2160.5
2157.5

TD
K
36.4
38.23
35.3
35.7
35.86
40.86
42.5
39.2
35.8
33.7
32.33

Log Ltot /L
6.42
5.88
5.84
5.71
5.44
5.57
6.55
6.63
5.63
5.60
4.81

Log LIR /L
6.33
4.70
5.10
5.68
5.36
5.58
6.61
6.79
5.36
5.45
4.89

Ltot /LIR

Remarks

1.23
15.1
5.49
1.07
1.20
0.97
0.87
0.77
1.86
1.41
0.83

UC - HII
UC - HII
HII
∼ UC - HII
∼ UC - HII
UC - HII
∼ UC - HII
UC - HII
UC - HII
HII

Notes:
Column 2 to 5: the fluxes are color corrected (IRAS Explanatory Supplement, 1985)
∗
: sources not detected in Hα
∼ UC: sources with infrared color indexes near the UC criteria

d? = 3.28 kpc), BBW 377 (VCO = -29.8 km s−1 , d? = 2.9 kpc)
and BBW 384 (VCO = -25.7 km s−1 , d? =1.86 kpc). The two
first regions are outside the area studied; the third one exhibits
no Hα counterpart, suggesting that it is a reflection nebula.
In addition, a molecular cloud at l = 294◦ , b = -1.5◦ exhibiting
a -25 km s−1 velocity (Cohen et al. 1985) and the large complex RCW 60-61-62 associated with the star group IC 2944
(Ardeberg & Maurice 1981) are at a distance of 2.5 kpc.
From the stellar distribution study (Sect. 3) we have found
a maximum of early type stars at 2.5 kpc. We adopt this distance for the Hα diffuse component at -25 km s−1 . This diffuse
emission allows us to link the Carina and Sagittarius spiral features. Humphreys (1972) already suggested that the presence of
many supergiants between 2 and 4 kpc from the Sun might be
an optical link between these spiral features.
Let us note that in this direction the diffuse component we
detected is the unique velocity tracer of the nearest part of the
Sagittarius-Carina arm.
5.3. RCW 64 (= G 299.363 - 0.257) and the -40 km s−1 diffuse
component
This HII region, although rather bright at Hα wavelength, is
barely detectable in radiocontinuum and on IRAS images. Its
measured Hα velocity (VLSR = -40 km s−1 ) is close to the H
109α (Caswell & Haynes 1987) and CO (Brand 1986) velocities
(respectively -37 km s−1 and -40.4 km s−1 ). CO studies of Grabelsky (1988) show a maximum emission at l = 299.375◦ and b
= -0.25◦ , with a -40 km s−1 velocity. This CO molecular cloud
is probably associated with RCW 64. Besides, from Table 2,
one can see that H2 CO and CO velocity components measured
in the direction of some other HII regions are in good agreement with this molecular cloud presence. Let us note, also, that
a diffuse emission is detected at -41 km s−1 at many places of
the studied area.

Taking the Brand & Blitz (1993) Galactic rotation curve,
with an orbital velocity of 220 km s−1 at the Sun radius (8.5
kpc), the RCW 64 velocity, exhibits a strong departure from the
circular rotation, whatever the tracer used, which stops one from
making any kinematical distance determination. Let us recall
that the tangential point distance is 4.2 kpc in this direction, implying a minimum theoretical radial velocity of -30.3 km s−1 ,
which is already 10 km s−1 higher than the observed velocity. Such departure to pure circular rotation is found whatever
the model of Galactic rotation used. It has been already mentioned by several authors (Humphreys 1971, Humphreys 1972,
Alvarez et al. 1990, Brand & Blitz 1993). For example, Alvarez
et al. (1990) exhibit, from CO terminal velocity measurements
between l = 280◦ and 312◦ , velocities more negative by about
12 km s−1 than within the longitude domain 312◦ - 346◦ , a similar departure was also found by Brand & Blitz (1993) between
l ∼ 275◦ and 305◦ (limit of their sample).
Fortunately, Brand (1986) identified some exciting stars of
RCW 64 and derived a stellar distance of 5.37 kpc.
The galactic coordinates and distance of RCW 64 and its
associated molecular cloud and stars place it between Carina
and Centaurus arm. Then we cannot deduce to which arm it
actually belongs. It may well be a spur between two arms (as one
can observe in many other spiral galaxies). In order to confirm
and delineate this possible spur, other Hα observations between
galactic longitude 300◦ and 310◦ are needed.
5.4. The distant sources
Most of the sources detected at Hα wavelength have positive
velocities, which in this direction place them outside the solar
circle. It is the first time that so many distant HII regions are
detected. For all of these sources VHα and VH109α are in good
agreement, and the Hα emission coincides fairly well with the
radio continuum map. We discuss here some HII regions of spe-
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cial interest :
G 295.144 - 0.628
This region exhibits intense and extended radio and infrared
emission. Its color indexes are those of a classical HII region
despite its relatively low luminosity ratio (Table 3). We find an
Hα velocity of 30 km s−1 , quite different from the H109α velocity (38 km s−1 ). The velocity measured at Hα wavelength
shows that this region is possibly associated with the complex
at 10 kpc.
G 295.760 - 0.200
This small Hα emission is easily detected and coincides with
very weak IRAS and radio emissions (it is the weakest radio
source investigated by Caswell & Haynes 1987) and exhibits the
highest Ltot /Lir ratio (see Table 3). This source is surrounded
by an extended Hα emission at the same velocity, without any
radio continuum counterpart. It is impossible to know whether
this emission is more extended, and forms for instance a shell
around the source, because the line of sight almost crosses the
dark cloud DC 295.8 - 0.3 seen to the Southwest of the region.
G 297.506 - 0.765 and 297.655 - 0.977
Both sources exhibit compact Hα emission. A nebula of 43’ x
17’ size (BBW 379), situated between these sources, has been
itemized by Brand (1986), who linked it with the 3◦ x 3◦ Hα region centered around 297.7 - 0.4 (Georgelin & Georgelin 1970).
He made a CO velocity measurement of 30.8 km s−1 between
these two radio sources (l = 297.58◦ , b = -0.87◦ ) however we
detect no Hα emission with positive velocity there. This CO
emission is probably associated with the distant sources but not
with the HII region detected by Brand which is certainly a local
maximum of the Hα diffuse emission with VLSR = -2.6 km s−1 .
[297.93 - 1.75] (12h 3.m 5 -63◦ 24’)
Extended Hα emission, not mentioned in the literature, can be
seen at 12h 03m 31s -63◦ 24’ on Fig. 1a without any known counterpart in the radio continuum or infrared counterparts. It has a
positive velocity and exhibits a small gradient: the brighest part
being found at 30 km s−1 and the faintest one at 23 km s−1 .
G 298.187 - 0.782
This small, very bright, Hα source exhibits the smallest velocity
and a slightly larger than average Doppler broadening. It also
appears as a strong source on radio surveys (Caswell & Haynes
1987). Its true nature still remains unclear: planetary nebula (it
is known as He 2 - 77 or PK 298 - 0.1) or normal HII region?
In early observational studies it has been classified as a suspected planetary nebula (Sanduleak 1976). De Muizon (1988)
finds the presence of far-infrared emission lines of ionisation
stages commonly observed in planetary nebulae but not seen
in HII regions, a total infrared luminosity between 1250 and
1800 L and a mass of gas estimated to 6 10−2 M assuming a
distance of 0.5 kpc. Then she suggests that this source is a planetary nebula rather than a compact HII region. However, the fact
that it follows the infrared color criteria of Wood & Churchwell
(1989) and Hughes & Mac Leod (1980) (see Sect. 4) and not
those of Planetary nebulae (Emerson 1987) suggests it is an HII
region. Moreover the kinematic studies leading to a 9.5 kpc distance, significantly modify the physical values. Adopting this
last value of distance, the total infrared luminosity and the mass

of gas values become respectively 5 105 L and 22 M which
are typical of normal HII regions. Caswell & Haynes (1987)
from electron temperature and observed flux density at 5 GHz
already argued that it is a normal HII region.
G 298.228 - 0.331
This region has strong infrared and continuum radio emission,
but is barely visible in our Hα survey field. Its very small angular dimension, and the bright star found almost in the same
line-of-sight, render the Hα profile extraction tricky. Nevertheless, it is the first HII region of this distant complex detected
at Hα wavelength using a higher spatial resolving instrument
(Georgelin et al. 1979). Two extended Hα emission regions are
detected in the same field: around 298.43◦ - 0.35◦ (12h 09m 9s , 62◦ 34’) and 298.36◦ - 0.22◦ (12h 08m 39.5s , -62◦ 26’) which are
almost certainly connected with the 298.228◦ -0.331 radio continuum extension. These two Hα emissions exhibit respective
velocities of 23 km s−1 and 31.6 km s−1 , comparable with the
velocities of the other emissions.
Except G 295.760 and G 298.187 all of the distant HII regions have velocities between +23 and + 31 km s−1 , suggesting
that they belong to the same large complex. This complex may
be related to the two molecular complexes presented by Grabelsky (1988) number 26 (l = 298.8◦ b = 0.2◦ ) and 24 (l = 297.4◦ b
= -0.5◦ ) with respective velocities 25 km s−1 and 21.5 km s−1 .
From the point of view of the galactic structure, these HII regions
and molecular clouds can be grouped into a single complex, at
a distance of 10 kpc using a flat rotation curve, R = 8.5 kpc
and θ = 220 km s−1 . This complex is fairly well located on a
logarithmic spiral of 12◦ pitch angle, tracing the Carina arm.
G 295.76 and G 298.187 exhibit significantly different velocities (see Table 2). Their belonging to the same complex is
far from proved. Moreover, H2 CO, OH and CO measurements
given in Table 2, show some velocities with values significantly
lower than 24 km s−1 , suggesting that there is another complex in the line of sight which may includes G 295.76 and G
298.187. However their individual kinematical distances lead to
the values of distances 9.2 and 9.5 kpc, allowing them to still
belong to the Carina arm. We conclude that all the HII regions
of this study with positive velocities most probably belong to
the farthest part of Carina arm.

6. Conclusion
The various spiral structure tracers studied, at galactic longitude
l = 298◦ , permitted us to investigate both near and far Carina
arm parts. The near part of this arm is only detected from diffuse ionized gas, largely observed all over the studied area at
-25 km s−1 . No discrete HII regions being found at this velocity,
it is the first time that an interstellar tracer of the spiral structure
allows us to link the Carina arm to the Sagittarius arm in this
direction.
The far part of the Carina arm is detected thanks to distant
HII regions with positive velocities. The optical detection of
such far regions confirms that the line of sight mostly remains
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between two spiral arms. Both distance crossing of this spiral
arm well agree with a logarithmic spiral of 12◦ pitch angle.
In the zone studied, the RCW 64 region exhibits a clear
departure from circular rotation ; its stellar distance places it
between the Carina and Scutum-Crux arms. Furthermore the
detection of associated diffuse Hα emission and the bulk of
young stars encountered between 4.6 and 6.9 kpc suggest that
there is a spur between the Carina and Scutum-Crux arm in this
direction. Observations at higher longitude should enable us to
find which arm it belongs to.
Because of absorption we do not detect Hα counterparts of
4 radio sources of this far complex. Since the main absorption
cause is dust we have used IRAS data in order to compare the
absorption conditions for the different sources. No obvious difference has been found, but our sample is too small to draw
clear conclusions about the absorption effects.
Besides some IRAS sources have no radio nor Hα counterpart. A systematic study of such objects will be made in order to
determine their nature and their possible link with HII regions
and molecular clouds.
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