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Abstract

The Galactic center lobe (GCL) is an object ∼1° across that is located north of the Galactic center. In the mid-
infrared (MIR) the GCL appears as two 8.0 μm filaments between which there is strong 24 μm and radio
continuum emission. Due to its morphology and location in the sky, previous authors have argued that the GCL is
located in the Galactic center region, created by outflows from star formation or by activity of the central black hole
Sagittarius A*. In an associated paper, low-frequency radio emission indicates that the GCL must instead lie
foreground to the Galactic center. If the GCL is foreground to the Galactic center, it is likely to be a type of object
common throughout the Galactic disk; we here investigate whether its properties are similar to those of Galactic
H II regions. We find that the GCL’s MIR morphology, MIR flux densities, dust temperatures, and radio
recombination line properties as traced by the Green Bank Telescope Diffuse Ionized Gas Survey are consistent
with those of known Galactic H II regions, although the derived electron temperature is low. We search for the
ionizing source(s) of the possible H II region and identify a stellar cluster candidate (Camargo #1092/Ryu & Lee
#532) and a cluster of young stellar objects (the SPICY cluster G359.3+0.3) whose members have Gaia parallaxes
distances of 1.7± 0.4 kpc. Taken together, the results of our companion paper and those shown here suggest that
the GCL has properties consistent with those of an H II region located ∼2 kpc from the Sun.

Unified Astronomy Thesaurus concepts: H ii regions (694); Interstellar line emission (844); Interstellar medium
(847); Infrared photometry (792); Galactic center (565)

1. Introduction

The Galactic center is an extreme environment, with intense
(but inefficient) star formation and a 4× 106 Me black hole
(Gillessen et al. 2009), Sagittarius A* (“Sgr A*

”). Although
there is evidence for past accretion in the form of the “Fermi
bubbles” (Su et al. 2010), bipolar γ-ray structures that extend
some 50° above and below the plane, Sgr A* does not appear to
be accreting at present.

In the direction of the Galactic center is a structure known as
the “Galactic center lobe” (GCL), sometimes called the
“Galactic center omega lobe.” Previous authors have suggested
that the GCL may be the result of past activity of Sgr A*. The
GCL is found north of the Galactic center and is about 1°
across. At mid-infrared (MIR) wavelengths, the GCL appears
as two 8.0 μm filaments, with the region between them filled
with 24 μm emission. Thermal radio emission from plasma also
fills the space between the two 8.0 μm filaments (Figure 1).
Sofue & Handa (1984) first detected the GCL in 10 GHz
continuum data (see also Sofue 1985). Their western filament
corresponds to that discussed here, but at Galactic latitudes
b  0°.5 their eastern filament bends toward more positive
latitudes than what we identify as the GCL here.

Numerous explanations have been explored for the origin of
the GCL. Law et al. (2009) and Law (2010) favored an
explanation of the GCL being powered by Galactic center star
formation; Law (2010) estimated that three large star clusters in
the Galactic center region could account for the ionization of the
GCL. Multiple studies have explored the idea that the GCL
results from twisting of poloidal magnetic field lines by Galactic
rotation (Sofue 1985; Uchida et al. 1985, 1990). Larosa &
Kassim (1985); Kassim et al. (1986); Bland-Hawthorn & Cohen
(2003) suggested that the GCL is related to activity of Sgr A*.
Heywood et al. (2019) detected the GCL in MeerKAT
1.28 GHz data, and interpreted its emission as arising from an
explosive, energetic event near Sgr A* that occurred a few
million years ago. There is also X-ray emission seen toward the
northern and southern features that further supports the
explosion hypothesis (Nakashima et al. 2013; Ponti et al. 2019).
Complicating these scenarios is uncertainty about the

distance to the GCL. Although it is often taken for granted
that objects seen in the direction of the Galactic center are
actually in the Galactic center region 8.2 kpc from the Sun
(GRAVITY Collaboration et al. 2019), recent studies have cast
doubt on that assumption for the GCL. Nagoshi et al. (2019)
argued based on radio recombination line (RRL) emission that
the velocities of the detected thermal ionized gas in the GCL
are inconsistent with Galactic rotation of an object in the
Galactic center. Tsuboi et al. (2020) noted that a section of the
GCL is correlated with optical extinction feature while a higher
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latitude section (b> 0°.8) is seen in Hα emission; these results
argue for the GCL being foreground to the Galactic center. In a
companion paper (Hurley-Walker et al. 2024; hereafter
“Paper I”), we argue that the GCL is foreground to the Galactic
center based on low-frequency radio observations where it is
seen in absorption (see also Brogan et al. 2003, where this low-
radio-frequency absorption signal was first detected); this
signal is best explained by thermal free–free absorption typical
of H II regions.
If the GCL is foreground to the Galactic center, and therefore

not caused by activity therein, it is likely of a class of object
found throughout the Galactic disk. In an effort to place the
GCL in context, we here compare its MIR and radio properties
against those of Galactic H II regions.

2. Data

We use data from a variety of sources to investigate the
nature of the GCL. We show overview images of the Galactic
center and the GCL in Figure 1.

2.1. MIR Data

We use 8.0 μm data from the Spitzer GLIMPSE survey
(Benjamin et al. 2003; Churchwell et al. 2009) and 24 μm data
from the MIPSGAL survey (Carey et al. 2009) (see top and
bottom panels of Figure 1). The 8.0 μm emission is largely
from polycyclic aromatic hydrocarbons, which fluoresce in the
presence of soft ultraviolet (∼5 eV) radiation (Voit 1992). At
24 μm, most Galactic emission arises from small dust grains
irradiated by massive stars.

2.2. GBT RRL Data

We also use data from the Green Bank Telescope (GBT)
Diffuse Ionized Gas Survey (GDIGS; Anderson et al. 2021, see
middle panel of Figure 1). GDIGS is a fully sampled C-band
(4-8 GHz) RRL survey of the inner Galactic plane using
the GBT. GDIGS simultaneously measures the emission from
22 Hnα transitions, ranging from n= 95 to 117, and we
average the 15 usable RRLs to increase the signal-to-noise ratio
(see Luisi et al. 2018). The GDIGS maps have 2.65~ ¢ spatial
resolution and 0.5 km s−1 velocity resolution. We show the
integrated GDIGS spectrum of the GCL in Figure 2, together
with the fits to the hydrogen and helium RRLs. We create this
spectrum by integrating over the entirety of the GCL.

3. Comparison to Known Galactic H II Regions

In Paper I we argue that the GCL is foreground to the
Galactic center and is thus unconnected to star formation or
black hole activity therein. Given that the GCL’s radio and
MIR morphology are similar to those of Galactic H II regions,
in this section we compare the properties of the GCL to those
of known Galactic H II regions. For this comparison, we use
data from the Widefield Infrared Survey Explorer (WISE)
Catalog of Galactic H II Regions (hereafter the “WISE
Catalog”; Anderson et al. 2014), which contains all known
Galactic H II regions (it is updated continuously as new results
are published).

Figure 1. Top: Spitzer view of the Galactic center region, with MIPSGAL
24 μm data (red), GLIMPSE 8.0 μm data (green), and GLIMPSE 3.6 μm data
(blue). Middle: GDIGS integrated Hnα RRL intensity, integrated over
±20 km s−1 (Section 3.5). Bottom: inset of the GCL in Spitzer data with
white contours of GDIGS emission at levels from 0.5 to 2.5 K km s−1 in
increments of 0.5 K km s−1. White circles in all panels enclose H II regions
from the WISE Catalog of Galactic H II regions (Anderson et al. 2014) and red
circles enclose known supernova remnants (Green 2022). The black dots show
the location of Sgr A*. The GCL has stronger MIR and RRL emission on its
western edge compared to its eastern edge and has weaker emission toward the
north.
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3.1. MIR Morphology

The 8.0 μm emission of the GCL is mainly comprised of
western (ℓ= 359°− 360°) and eastern (ℓ; 0°) filaments, with
24 μm emission filling the space between the filaments
(Figure 1). The western edge of the GCL is stronger in
8.0 μm emission compared to the eastern edge and the 8.0 μm
emission is absent toward the north. The strongest 24 μm
emission is found interior to the western edge. Radio
continuum emission fills the area bounded by the 8.0 μm
edges, and has a similar morphology to the 24 μm emission.

The MIR morphology of the GCL is characteristic of
Galactic H II regions. Anderson et al. (2014) found that all
known Galactic H II regions have the same basic MIR
morphology seen for the GCL: ∼10 μm emission surrounding
∼20 μm emission that is spatially coincident with the thermally
emitting ionized gas. No other known class of astrophysical
object has the same morphology. Supernova remnants, for
example, can have ∼20 μm emission (see Pinheiro Gonçalves
et al. 2011, for a review) but lack ∼10 μm emission. Planetary
nebulae can have both ∼10 and 20 μm emission, but due to
their angular sizes, this emission is rarely resolved. The same
issue can apply to luminous blue variable stars. The
morphology therefore indicates the presence of ∼104 K plasma
created by a central radiation source.

In Figure 3 we show examples of angularly large first
Galactic quadrant H II regions from the WISE Catalog that
have MIR morphologies similar to that of the GCL. As for the
GCL, the 8.0 μm emission of the example H II regions is not
continuous and is intense in some directions and not detected in
others. The 24 μm emission for the example regions is patchy
and is strongest interior to the most intense 8.0 μm emission.
The radio continuum emission is found cospatial with the
24 μm emission. All of these features are similar to those of
the GCL.

3.2. MIR Flux Densities

Galactic H II regions have characteristic MIR flux density
ratios (see Makai et al. 2017). We measure the 8.0 and 24 μm
flux densities of the GCL using aperture photometry with
multiple background apertures. We take the standard deviation

of the derived flux densities from the variations from different
background apertures as the uncertainty in the measurements
(see Makai et al. 2017). Due to bright and variable background
emission in the direction of the GCL, the uncertainties in the
derived flux densities are large (∼100%).
In Figure 4, we compare the derived flux density values of

the GCL with those of the large sample of first-quadrant WISE
Catalog H II regions from Makai et al. (2017). The GCL is
brighter than nearly all first-quadrant Galactic H II regions, but
its 8–to–24 μm flux density ratio is not unusual. For example,
about 30% of the Makai et al. (2017) sample have 8–to–24 μm
flux density ratios greater than that of the GCL.

3.3. Dust Temperature

The dust temperature of the GCL is similar to that of H II
regions. The IRAS-derived dust temperature of the western
edge of the GCL is Td= 27± 1 K (Gautier et al. 1984).
Anderson et al. (2012) found that the photodissociation regions
of a sample of “bubble” H II regions have average dust
temperatures of 26 K, and furthermore that there is little
variation in dust temperature in their sample.

3.4. Size

The GCL has a diameter of ∼1°, measured as the distance
between the eastern and western photodissociation regions. The
largest H II regions in the Galaxy are ∼100 pc in diameter
(e.g., Bania et al. 2012; Anderson et al. 2018). The size of an
H II region depends on its age, since H II regions expand as they
age, and also the luminosity of its ionizing sources, since the
expansion is faster for more luminous sources. If located in the
Galactic center, the large angular size of the GCL would imply
a physical size that is larger than any known H II region, which
would make its identification as an H II region problematic.
In Figure 5 we compare the diameter of the GCL at distances

from 1 kpc to the Galactic center (8.2 kpc) to the distribution
of all known H II region diameters from the WISE Catalog.
We also plot the diameters for the H II regions from Figure 3
that have known heliocentric distances. The WISE Catalog
diameters are also derived from MIR data and so are
comparable to that used here for the GCL.
If the GCL is a foreground H II region, its size would be

comparable to other large H II regions in the Galaxy. Figure 5
shows that the H II regions that have similar morphologies to
that of the GCL from Figure 3 are all physically large, ranging
from ∼30 to >100 pc in diameter. In contrast, the median
WISE Catalog H II region diameter is just ∼3 pc. The GCL at a
distance of 2 kpc (see Nagoshi et al. 2019; Tsuboi et al. 2020;
Paper I) would have a diameter of ∼35 pc and if located at the
distance to the Galactic center would have a diameter of
∼150 pc. The morphology of the GCL suggests that if it is an
H II region its physical size is large no matter its distance.

3.5. GDIGS RRL Analyses

Using GaussPy+ (Riener et al. 2019), we fit Gaussian
components to each GDIGS spaxel that has a signal strength of
at least 3σ, where σ is the spectral rms computed individually
from the line-free portions at each spaxel, and thereby derive
the RRL line width, velocity centroid, and intensity across the
GCL (see Anderson et al. 2021). We use these maps of RRL
properties in the analyses below.

Figure 2. GDIGS RRL emission integrated over the GCL. We fit Gaussian line
profiles and mark the positions of the hydrogen and helium RRLs. The helium
RRL velocity is shifted by −122.15 km s−1 from that of hydrogen due to the
mass difference between helium and hydrogen.

3

The Astrophysical Journal, 969:43 (8pp), 2024 July 1 Anderson et al.



3.5.1. Hydrogen RRL Line Width

Centimeter-wave RRLs from H II regions have line width
contributions from thermal and turbulent broadening, generally
with minimal contributions from pressure broadening. The
thermal broadening of hydrogen RRLs, vths , is related to the
electron temperature via
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The hydrogen RRL FWHM values of Galactic H II regions
generally fall between ∼20 and 30 km s−1 (Anderson et al.
2011) and therefore if the GCL were an H II region we would
expect its RRL line width to fall within this range. Previous
RRL observations by Law et al. (2009) and Nagoshi et al.
(2019) showed that the GCL has narrow hydrogen FWHM line
widths ranging from ΔV; 10 to 30 km s−1, depending on the
location within the GCL. Law et al. (2009) found that the
plasma was in local thermodynamic equilibrium (LTE), and
that the narrow line widths were not caused by stimulated
emission. Narrow line widths of ∼10 km s−1 are unusual for
Galactic H II regions (see Anderson et al. 2017), as they imply
low electron temperatures, a low amount of turbulence, or both.

In Figure 6, we show histograms of the RRL FWHM values
for known H II regions in the WISE Catalog and for spaxel-by-
spaxel single-Gaussian fits to the GDIGS RRL data of the
GCL. The known H II region FWHM values are not a
homogeneous data set, but rather are compiled from pointed
observations at frequencies from 5–10 GHz using a variety of
telescopes. The average H II region RRL FWHM is near
25 km s−1, and the distribution is roughly normal with a

standard deviation of ∼5 km s−1. The GCL RRL data have a
mean FWHM value near 15 km s−1, and the majority of
spaxels have RRL FWHM values between 10 and 25 km s−1.
These results are in line with those from Law et al. (2009) and
Nagoshi et al. (2019).
Figure 6 shows that the RRL FWHM found from integrating

over the GCL, ΔV= 20.5 km s−1 (Figure 2), is similar to those
of known H II regions. Each known H II region RRL line width
in Figure 6 is from a pointed observation. Since most H II
regions have angular sizes similar to those of the telescope
beams used in the observations (e.g., Anderson et al. 2011),
most FWHM values represent quantities integrated over entire
sources. We conclude from this analysis that the GCL line
width is narrow for an H II region, but not exceptionally so. The
narrow GCL RRL values first reported by Law et al. (2009) and
Nagoshi et al. (2019) are in part caused by the fact that
individual observations were sampling only a small portion of
the GCL, and therefore were not broadened by any bulk
motions.
Some narrow-line H II regions are known in the literature.

Anderson et al. (2015) found four narrow-line RRL sources
that have FWHM values <10 km s−1; all four have multiple
RRL line components and exist in the inner Galaxy. There was
only one such narrow-RRL source in the large sample of RRL
H II region observations in Anderson et al. (2011), and it too
was a multiple RRL source in the inner Galaxy. Anderson et al.
(2017) found seven H II regions that have narrow line widths
<10 km s−1 FWHM. In contrast to the GCL, the spectra for all
seven sources have multiple RRL components. For six of the
seven, the narrow component is blended with a broader
component. All seven are located toward the inner Galaxy at
low Galactic latitudes.

3.5.2. Electron Temperatures

Here, we investigate whether the GCL has derived electron
temperature values consistent with those of known Galactic

Figure 3. Smaller panels show Spitzer MIR images of first Galactic quadrant H II regions that have a similar morphologies to that of the GCL. The larger panel is the
GCL with a different color scaling than that of Figure 1. The colors are the same as in the top and bottom panels of Figure 1: MIPSGAL 24 μm data in red, GLIMPSE
8.0 μm data in green, and GLIMPSE 3.6 μm data in blue. Contours in the smaller panels are of ∼20 cm radio continuum emission: NVSS data (Condon et al. 1998)
for G000.668 + 00.641 and Very Large Array Galactic Plane Survey data (VGPS; Stil et al. 2006) for the others. For the larger GCL panel, contours are again of
GDIGS RRL emission. Scale bars in all panels have lengths of 10¢. In all cases the 8.0 μm emission defines the photodissociation regions and is not continuous. The
24 μm and radio continuum data are patchy and are strongest interior to the brightest 8.0 μm emission. The GCL morphology is similar to that of angularly large
Galactic H II regions.
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H II regions and with its RRL FWHM values. Previous studies
have found a strong H II region electron temperature gradient
with Galactocentric radius (Rgal): from Te≈ 5000 K near the
Galactic center to Te≈ 12,000 K at Rgal= 20 kpc (Quireza
et al. 2006; Balser et al. 2011, 2016).

This Te gradient is thought to be caused by a metallicity
gradient. The electron temperature of an H II region can be used
as a proxy for its metallicity. Metals are the primary coolants in
H II regions and lower electron temperatures therefore
correspond to higher metallicities (e.g., Shaver et al. 1983).

Paper I used archival GBT radio continuum data in
combination with GDIGS RRL data to create a map of Te
across the GCL. Assuming that the gas is in LTE,
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where νL is the average frequency of the RRL and continuum
data, TC is the continuum brightness temperature, TL(H
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H RRL brightness temperature, ΔV(H+) is the H RRL FWHM,
and y+ is the helium-to-hydrogen ionic abundance ratio,
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where TL(
4He+) is the line temperature of helium and

ΔV(4He+) is the corresponding FWHM line width (Peimbert
et al. 1992). Paper I found that y+= 0.03 on average over the
GCL field.
The derived GCL electron temperatures range from 2000 to

10,000 K, with values of Te; 3,500 K found at locations of
the highest RRL intensity; we accept the value of 3500 K as
being representative of that of the GCL (cf Law et al. 2008,
who argue for a maximum of 3960 K). Paper I estimates 10%
uncertainties on Te due to the radio continuum. This value of
the electron temperature would be low for a Galactic H II

Figure 4. Left: scatterplot of 8.0 and 24 μm flux densities of the GCL and the first-quadrant H II region sample of Makai et al. (2017), with their best-fit line. The GCL
is brighter than nearly all H II regions in the Galaxy. Right: histogram of the 8–to–24 μm flux density ratios for the same H II region sample. The GCL’s 8–to–24 μm
flux density ratio is the average for Galactic H II regions.

Figure 5. Physical diameter of Galactic H II regions. The H II region sample
shown in gray is that of the WISE Catalog. The red shaded area shows the
diameter of the GCL at heliocentric distances ranging from 1 kpc to the Galactic
center (8.2 kpc). Blue lines show the diameters of the Figure 3 H II regions whose
MIR emission is similar to that of the GCL and that have known heliocentric
distances. If it is an H II region, the large physical size of the GCL for the range of
distances explored is consistent with the sizes of the Figure 3 H II regions.

Figure 6. Hydrogen RRL FWHM distribution for Galactic H II regions. The
known population, compiled from the literature in the WISE Catalog, is in
gray. Fits to individual GDIGS spaxels toward the GCL yield FWHM values
whose distribution peaks at 15 km s−1, but the FWHM of the GDIGS RRLs
integrated over the entire GCL is 20.5 km s−1. Thus, the integrated FWHM
value for the GCL is greater than the peak of the distribution and the integrated
GCL FWHM value, which is what one would measure if the GCL had an
angular size comparable to the telescope beam, is not unusual for a Galactic
H II region.
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region and would be particularly low for an H II region near to
the Sun.

We compare the ∼3500 K electron temperature of the GCL
against the values of Te for the Galactic H II regions from
Balser et al. (2016) in Figure 7. This figure shows that the
electron temperature of the GCL, indicated by the horizontal
red line, is anomalously low compared to that of Galactic
H II regions, for all Galactocentric radii. The computation of
Te assumes LTE, but departures from LTE would result
in overestimates of the true value of Te (e.g., Balser &
Wenger 2024).

In Figure 8, we compare the values in the electron
temperature map from Paper I and the hydrogen RRL
FHWM-derived maximum Te values from the single-Gaussian
fits in order to determine if the low electron temperature and
line widths agree with each other. This figure shows that
although the values of Te are low, they are consistent with the
maximum values derived from the RRL FWHM analysis. The
magnitude of the turbulent broadening in the GCL is generally
only ∼5–10 km s−1 when the line width is computed for
individual spaxels. If instead we integrated over the entire
source, the measured hydrogen RRL line width of 20.5 km s−1

(see Section 3.5.1) would imply turbulent broadening of
16.1 km s−1, assuming Te= 3500 K.

3.6. Association with Stellar Clusters and OB Stars

If the GCL is an H II region, we may be able to identify the
ionizing source(s) and/or active star formation within it. We
search the GCL area for evidence of stellar clusters and young
stellar objects, and show the location of identified objects in
Figure 9.

Two independent investigations have identified a cluster
candidate within the GCL: Ryu & Lee (2018) cluster candidate
#532 and Camargo et al. (2016) cluster candidate #1092.
Both of these cluster candidates are located at (ℓ, b)= (−0°.61,
0.°41), near the RRL intensity peak (see Figure 9). Within the
cluster candidate the brightest infrared source is IRAS 17393
−2913 (also designated as 2MASS J17423377−2914392 and
MSX6CG359.3869+00.4081). The source is fainter at shorter
relative to longer wavelengths, as it has (Vega) magnitudes
(V, G, J, H, Ks, IRAC 4.5 μm, MSX 8.3 μm)= (15.90, 11.63,
5.49, 3.91, 3.30, 3.46, 2.34). Gaia eDR3 lists a parallax for

IRAS 17393−2913 of ϖ= 0.6135± 0.0922 mas, with astro-
metric excess noise of 0.7 mas and renormalized unit weight
error of 1.0. Using the code of Lindegren et al. (2020) to
calculate the zero-point offset (and overriding the warning that
nu_eff_used_in_astrometry is slightly out of range)
yields a zero-point offset of −0.027 mas and a corrected
parallax of ϖ= 0.641± 0.0922 mas, or a distance of
d 1.56 kpc0.20

0.26= -
+ . With no extinction correction, the absolute

K magnitude of IRAS 17393−2913 is then MK=−7.67.
There are no cataloged OB stars in the vicinity of the RRL

intensity peak and only four contained within the total area of
the GCL. Using the predicted absolute magnitudes of O stars in
Martins & Plez (2006) an O3V star would have an apparent
K-band magnitude of K= 5.9 to 6.5 and an O9V star would
have K= 7.6 to 8.2 at distances from 1.5 to 2 kpc. Allowing
for moderate extinction, we identify three candidate O stars
near the RRL intensity peak whose GAIA eDR3 parallaxes
and photometry make them candidates for OB stars ∼2 kpc
from the Sun: 2MASS J17424931−2912223 (ϖ= 0.4729±
0.02664;Ks= 8.07), 2MASS 17422194−2911134 (ϖ=
0.6609± 0.1153; Ks= 8.05), and 2MASS 17425287−291829
(ϖ= 0.4591± 0.1090; Ks= 8.09).
Separated from the above cluster by 6.5′ is a recently

identified cluster of young stellar objects (YSOs) in the Spitzer
IRAC Candidate YSO (SPICY) catalog (Kuhn et al. 2021; see
Figure 9). The SPICY cluster G359.3+0.3 consists of 50
sources within a radius of 5.4¢, three of which have Gaia
parallaxes. The distance estimate, principally determined by the
class II YSO candidate 2MASS J17423704−2918051 with
zero-point corrected Gaia eDR3 parallax ϖ= 0.549± 0.028
mas, is d 1.82 0.09

0.10= -
+ kpc. The two other cluster members have

zero-point corrected Gaia parallaxes that correspond to
distances of 1.3 0.5

2.7
-
+ kpc (2MASS 17425187−2915544) and

d> 1.9 kpc (2MASS 17425953−2910235). These distances
are marginally consistent with the distance to IRAS 17393
−2913 given above.

4. Discussion and Summary

If the GCL is foreground to the Galactic center, as argued in
Paper I, we hypothesize that it is an H II region. We found here
that the GCL has a similar MIR morphology, MIR flux ratio,
size (for reasonable distance estimates), and RRL FWHM to
that of the known population of Galactic H II regions.
Furthermore, we identify here the possible ionizing cluster at
the RRL peak and also find a nearby cluster of YSOs. Cluster
members with Gaia parallaxes have distances of 1.7± 0.4 kpc.
If the cluster of YSOs is associated with the GCL, that would
indicate ongoing star formation.
The low electron temperature values of the GCL remain a

confusing aspect of its classification as an H II region. If the
GCL were an H II region located a couple kiloparsecs from the
Sun, we would expect it to have an electron temperature of
approximately 8000 K instead of the ∼3500 K value that
we find.
Despite having a value of Te that is unusual for a Galactic

H II region, the weight of the evidence is consistent with the
GCL being a foreground H II region. In our experience, the
MIR and radio morphology of the GCL is characteristic of
evolved H II regions that have large physical sizes. If it is 2 kpc
away, the GCL would have a physical diameter of ∼35 pc,
which is on the larger end of the Galactic H II region size
distribution.

Figure 7. Electron temperatures of H II regions from Balser et al. (2016),
together with the fit from that paper. The electron temperature of the GCL,
Te ; 3500 K, is shown as the red horizontal line. The value of Te for the GCL
is anomalously low for a Galactic H II region, for all Galactocentric radii.
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