The spectroscopic observations were acquired with the Infrared Spectrograph (IRS; Houck
et al. 2004) on the Spirzer Space Telescope (Werner et al., 2004). These data were obtained
from the NASA/IPAC Spitzer Heritage Archive.” The low-resolution (R ~ 100) data span
approximately s-40 um, using the short low (SL) and long low (LL) modules. These data
were previously analyzed by Golriz et al. (2014) for the purpose of studying bulge asymptotic
giant branch (AGB) stars, which lie at the center of each aperture. However, we are only in-
terested in the off-source emission. A summary of our observations is presented in Table 4.1,
which is based on the sample of Golriz et al. (2014), their Table 1. Each field consists of mul-
tiple spectral maps, with corresponding unique identifiers, as illustrated in Figs. 4.2, 4.3, 4.4
and 4.5, for the fields of C32, C35, OGLE and NGC 6522, respectively. Our sample contains
a total of 47 separate positions across these fields.

Photometric observations between 12 and soo um are included from three sources: first,
from the Herschel Space Observatory (Pilbratt et al., 2010) infrared Galactic plane survey
(Hi-GAL; Molinari et al. 2010), which observed the Galactic plane with the Photoconductor
Array Camera and Spectrometer (PACS; Poglitsch et al. 2010) and Spectral and Photomet-
ric Imaging REceiver (SPIRE; Griffin et al. 2010). Second, we include photometric obser-
vations taken by the AKARI Space Telescope (Murakami et al., 2007) with its Far-Infrared
Surveyor (FIS) instrument (Kawada etal., 2007), released as part of the 4K AR/ all-sky survey
maps (Doi et al., 2015). And third, we analyze images obtained by the Infrared Astronomical
Satellite (IRAS), which were released via Improved Reprocessing of the IRAS Survey (IRIS;
Miville-Deschénes and Lagache 2005). The photometric observations are summarized in Ta-
ble 4.2. Measurements of the Ha emission toward the Galactic bulge were acquired from the
Southern Het Sky Survey Atlas (SHASSA; Gaustad et al. 200r1).

Photometric calibration errors of the Hi-GAL photometric observations were estimated
to be §% for Herschel/PACS and 4% for Herschel/SPIRE (Molinari et al., 2016). For the IRIS
sample of IRAS observations, the errors are approximately 15%, 18%, 11% and 20% for the 12,
25, 60 and 100 wm bands, respectively (Miville-Deschénes and Lagache, 2005). The AKARI
photometric errors can be up to 20%, 30%, 40% and 40% for the 60, 90, 140 and 160 um filters

(Kawada et al., 2007).

4.2.2 DATA REDUCTION

The Spitzer/IRS data were reduced using the CUBISM tool (Smith etal., 2007a), starting with
the basic calibrated data processed by the Spizzer Science Center (pipeline version S18.18). The

CUBISM tool handles coaddition and bad pixel cleaning, creating full spectral cubes. Since we

*http ://sha.ipac.caltech.edu/applications/Spitzer/SHA/
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Table 4.1: Spitzer/IRS observations

1D Object* RA (J2000) Dec. (Jao00) b(deg) 1(deg) AOR key”
C321 Ji74117.5-282957  17:41:17.50 -28:29:57.5 1.037 359.874 10421504
C32-2 J174122.7-283146  17:41:22.70 -28:31:47.0 1.005  359.858 10421504
C323 J174123.6-282723  17:41:23.56 -28:27:24.2 1.041  359.922 10422784
C32-4 J174126.6-282702  17:41:26.60  -28:27:02.2 1.034  359.933 10421504
C32-5 J174127.3-282851 17:41:27.26 -2.8:28:52.1 L.0I6  359.908 10421504
C32-6 J174127.9-282816  17:41:27.88 -28:28:17.1 1.0I9  359.918 10421504
C32-7 J174128.5-282733 17:41:2.8.51 -28:27:33.8 1.024 359.929 10421504
C32-8 J174130.2-282801 17:41:30.15 -2.8:28:01.3 LOIS 359.926 10422784
C32-9 J174134.6-282431  17:41:34.60 -28:24:31.4 1.032  359.984 10421504
C32-10 J174139.5-282428  17:41:39.48 -28:24:28.2 1.0I7  359.994 10421504
Cs2-11 J174140.0-282521  17:41:39.94 -28:25:21.2 1.008 359.982 10421504
Cs2-12 J174155.3-281638 17:41:55.27 -28:16:38.7 1.037 0.135 10421504
Cs213 J174157.6-282237  17:41:57.53 -28:22:37.7 0.977 0.055 10421504
C32-14 J174158.8-281849 17:41:58.73 -28:18:49.2 1.007 O.III 10421504
Cs2-15 J174203.7-281729  17:42:03.69  -28:17:29.9 1.003 0.139 10421504
C32-16 J174206.85-281832  17:42:06.86  -28:18:32.4 0.984 0.131 10421504
Css-1 J174917.0-293502  17:49:16.96  -29:35:02.7 -L.OI9  359.859 10421248
Css-2 J174924.1-293522  17:49:23.99 -29:35:22.2 -1.044 359.868 10421248
C35-3 J174943.7292154  17:49:43.65 “29:21:54.5 -0.989 0.097 10421248
C35-4 J174948.1-292104  17:49:48.05  -29:21:04.8 -0.996 0.117 10421248
C35-5 J174951.7-292108 17:49:51.65 -29:21:08.7 -1.008 0.122 10421248
OGLE1 J175432.0-295326  17:54:31.94 -29:93:26.5 -2.156 0.176 10422528
OGLE-2 J175456.8-294157  17:54:56.80  -29:41:57.4 -2.137 0387 10422528
OGLE+ J175459.0-294701  17:54:58.98  -29:47:0L.4 -2.186 0.318 10422528
OGLE-4 Ji75511.9-294027  17:55:11.90 -29:40:27.8 -2.171 0.436 10423040
OGLE-s J175515.4-294122 17:55:15.41 -29:41:22.8 -2.190 0.429 10423040
OGLE-6 J175517.0-294131 17:55:16.97 -29:41:31.9 -2.196 0.43 10423040
OGLE-y Ji75521.7-293912, 17:55:21.70 -29:39:13.0 -2.192 0.472 10423040
NGC6s522-1  J180234.8-295958  18:02:34.78  -29:59:58.9 -3.722 0.95 10421760
NGC 65222 J180238.8-295954  18:02:38.72  -29:59:54.6 -3.734 0.958 10421760
NGC6522-3  J180248.9-295430  18:02:48.90 -29:54:31.0 -3.722 L.054 10422016
NGC 6522-4  J180249.5-295853  18:02:49.44  -29:58:53.4 -3.759 0.992 10422272
NGC 6522-5  J180259.6-300254  18:02:59.51 -30:02:54.3 -3.824 0.951 10421760
NGC 6522-6  J180301.6-300001  18:03:01.60  -30:00:0L.I -3.807 0.997 10422272
NGC 65227 J180304.8-295258  18:03:04.80  -29:52:59.3 -3.760 LIOS 10422272
NGC 6522-8 J180305.3-295515 18:03:05.25 -29:55:15.9 -3.780 1.072 10421760
NGC6522-9  J180305.4-295527  18:03:05.33 -29:95:27.8 -3.782 LO7 10422016
NGC 6522-10  J180308.2-295747  18:03:08.11  -29:57:48.0 -3.809 .04 10422016
NGC 6522-11  J180308.6-300526  18:03:08.52  -30:05:26.5 -3.873 0.93 10421760

NGC 6522-12  J180308.7-295220  18:03:08.69  -29:52:20.4 -3.767 LI2I 10421760
NGC 6522-13  J180311.5-295747  18:03:11.47 -29:57:47.2 -3.820 1.047 10421760

NGC6522-14  J180313.9-295621  18:03:13.88 -29:56:20.9 -3.816 1.072 10422016
NGC 6522-15  J180316.1-295538 18:03:15.99 -29:55:38.3 -3.817 L.086 10422272
NGC 6522-16  J180323.9-295410  18:03:23.84 -29:§4:10.7 -3.830 LI2I 10422016
NGC 6522-17  J180328.4-295545  18:03:28.36 -29:55:45.4 -3.856 LI06 10421760
NGC 6522-18  J180333.3-295911  18:03:33.26 -29:59:1L.§ -3.900 1.065 10422016

NGC6522-19  J180334.1-295958  18:03:34.07  -29:59:58.8 -3.909 L.055 10421760

This table from (Golrizetal., 2014), their Table 1 (adapted). “References: Omontetal. (2003);
Ojha et al. (2003); Blommaert et al. (2006). *The AORkey uniquely identifies Spitzer Space

Telescope observations.
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Table 4.2: Photometric observations

Observatory Instrument  Nominal filters Data origin Data references
Herschel Space Observatory PACS, SPIRE 70, 160, 250, 350, soo um  Hi-GAL 1
AKARI FIS 60, 90, 140, 160 um All-sky survey maps 2
Infrared Astronomical Satellite (IRAS) 12, 25, 50, 100 WM IRIS 3
Cerro Tololo Inter-American Observatory 656 nm SHASSA 4

References: (1) Hi-GAL: The Herschel Infrared Galactic Plane Survey (Molinari et al.,
2010); (2) AKARI Far-Infrared All-Sky Survey Maps (Doi et al., 2015); (3) IRIS: Improved
Reprocessing of the JRAS Survey (Miville-Deschénes and Lagache, 2005); (4) SHASSA:
Southern Ha Sky Survey Atlas (Gaustad et al., 2001).
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Figure 4.2: The IRS apertures for C32 are overlaid on an IRAC 8 um image. The numbered labels correspond to the
overlapping SL and LL apertures (the short and long blue rectangles, respectively), e.g. C32-1 (c.f. Table 4.1).
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Figure 4.3: The IRS apertures for C35 are overlaid on an IRAC 8 um image. The numbered labels correspond to the
overlapping SL and LL apertures (the short and long blue rectangles, respectively), e.g. C35-3 (c.f. Table 4.1).
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Figure 4.4: The IRS apertures for OGLE overlaid on an IRAC 8 um image.The numbered labels correspond to the
overlapping SL and LL apertures (the short and long blue rectangles, respectively), e.g. OGLE-3 (c.f. Table 4.1).
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Figure 4.5: The IRS apertures for NGC 6522 overlaid on a 24 um Spitzer image acquired with the Multiband Imaging
Photometer for Spitzer (MIPS; Rieke et al. 2004). The numbered labels correspond to the overlapping SL and LL
apertures (the short and long blue rectangles, respectively), e.g. NGC 6522-1 (c.f. Table 4.1).
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were interested in the background (off-star) emission, no further reduction was done, apart
from identifying cosmic ray spikes or bad pixels not previously identified. The slits were
rebinned with a 2 X 2-pixel aperture to match the point-spread function of IRS and thus
remove non-independent (adjacent) pixels. Additional details of this approach are described
by Peeters et al. (2012). The photometric data were retrieved fully processed and no further

reduction was necessary.

4.2.3 APERTURE OVERLAP

TheIRS/SL and IRS/LL apertures are oriented such that they are perpendicular to each other
on the sky, and thus the intended astronomical target would lie at their intersection. Since
we are interested in the background emission in the IRS observations, we cannot measure
the SL and LL spectra at the same spatial position, and so there must be an offset. After
combining nod positions, each SL aperture in our observations typically spans 83", while the
LL apertures cover 233”. The maximum separation between SL and LL pointings is thus
approximately 118”, with mean separations near 59”. We thus analyzed our spectra in two
ways: first, we measured the median spectra in each module (avoiding the stellar emission
zone), and stitched the median components together to produce a single full spectrum from s-
38 um; and second, we analyzed the SL and LL spectra entirely independently. No systematics
were identified when comparing the separate spectra to the fully stitched median spectra, and
thus we use the latter to represent the astronomical background emission for each pointing.
It should be noted that some of the positions in each field are close enough to their neighbors
such that the (e.g.) SL aperture of one position may overlap the LL aperture of another.
However, we are interested in the general behaviour of the spectra in the fields, rather than
small position-to-position variations. Instead we use apertures that are tightly clustered to
verify consistency in our results. In C32 and C3s, calibration offset between the SL and LL
modules (and its sub-orders SL1, SL2, LL1 and LL2) are within the calibration uncertainties
of the instrument. In the OGLE and NGC 6522 fields, however, a large jump is observed
between the SL and LL modules in most of the positions. In all positions, the individual LLz
and LL2 orders are well matched, but the SL1 and SL2 orders generally are not. Because of
this, we do not scale the SL and LL modules in OGLE and NGC 6522, and therefore treat the

< 15 um emission in these fields as unreliable in most of the pointings.

4.3 SPECTRAL PROPERTIES AND ANALYSIS

Many PAH emission features are present in the spectra, including bands at 6.2, 7.7, 8.6, 1.2,

12.7, 16.4, 17.4 and 17.8 um (see Fig. 4.8). Weaker PAH emission at 12.0 um, 15.8 um and
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Figure 4.8: The median spectrum of C32-1. The thick black curve is the local spline continuum. The separation be-
tween the spline continuum and the thin gray (quasi-linear) curve defines the 5-10, 10-15 and 15-18 um plateaus
(shaded green; see Section 4.3.1). The prominent emission features are identified with dotted vertical lines.

possibly 14.0 um may also be present. A smoothly increasing dust continuum is apparent
below the individual emission bands, as are broad plateaus between s-10 um, 10-15 um and
15-18 um. Atomic emission lines are present, such as 12.8 um [Ne 11], 15.5 um [Ne 111], 18.7
wum [S 111], 25.9 um [Fe 11], 33.5 um [S 111] and the 34.8 um [Si 11] line. H, emission is also
identified at 17.0 um and 28.2 um.

4.3.1 ANALYSIS METHODS

To measure the band and line fluxes, the emission features in each spectrum were isolated
from the underlying continuum by fitting a local spline continuum (Fig. 4.8). The spline is
constructed by fitting a series of anchor positions at locations where only continuum emis-
sion is expected. This is a common approach in the literature for measuring the strengths of
the PAH emission features (e.g. Galliano et al. 2008; Hony et al. 20015 Peeters et al. 2002;
Van Kerckhoven et al. 2000). Other possible analysis methods include fitting Drude profiles
(PAHFIT; Smith et al. (2007b)) or Lorentzian profiles (Boulanger et al., 1998; Galliano et al.,
2008; Smith et al., 2007b). Galliano et al. (2008) showed that the inferred PAH fluxes vary

with method, but the overall trends are consistent.
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The continuum-subtracted spectra are analyzed in a few ways: the PAH features are di-
rectly integrated, except for the 1.0 and 12.7 um bands, which are blended with the 11.2 um emis-
sion and the12.8 um [Ne11] line, respectively. There may also be 12.3 um H, emission blended
with the PAH emission. The H, emission, 12.7 um PAH band and the 12.8 um [Ne 11] line
are separated by fitting a template for the PAH emission (for details see Stock et al. 2014 and
Shannon, Stock, and Peeters 2015). The 11.0 wm emission is fit with a gaussian while fixing
the overlapping shape of the 11.2 wum band profile. The other atomic and molecular lines are
fit with Gaussians whose widths are fixed to the instrument’s spectral resolution.

A common method for estimating the plateau strengths is to fit straight lines between
the continuum emission at s, 10, 15 and 18 um (Peeters et al., 2012). The difference between

this curve and the local spline defines the plateau regions, which are then directly integrated
(Fig. 4.8).

4.4 REsuLTs

4.41 COMPOSITE IMAGES

We constructed composite 3-color images of C32 and C3s (Figs. 4.6 and 4.7, respectively).
Each composite is constructed of images from Spirzer/IRAC (8 um), Herschel/SPIRE (250
wm) and the SHASSA Ha survey (656 nm). In C32, there appears to be a region of elevated
Hea emission (or “channel”) that bisects the IRS apertures. The 8 um and 250 wm emission
appears to peak on either side of this region. A similar elevated Ho region/channel is appar-
ent in C35 (Fig. 4.7), coincident with positions 3, 4 and s, and with accompanying inhomo-
geneities in the 8 and 350 wm emission. There was insufficient coverage to prepare similar
figures for OGLE and NGC 6522.

4.4.2 'THE SPECTRA

Median spectra for each position in the four fields (C32, C35, OGLE, NGC 6522) are shown
in Fig. 4.9. C32 (Fig. 4.9a) displays remarkably similar spectra across the sixteen apertures,
both in overall continuum shape and individual emission features. Continuum deviations
between positions are typically less than 5§ M]Jy/sr on ~20-40 MJy/sr continua. The PAH
features and plateaus appear to be similar in strength and shape across all positions. Only
the atomic fine-structure lines show significant variations in C32, as the 18.7 um [S 111}, 33.5
wm [S 111] and 34.8 wm [Si 11] emission lines vary by a factor of approximately two in peak
intensity. The 25.9 um [Fe 11] line is also visible, which is typically a tracer of shocked gas (van
den Ancker et al., 1999).
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Figure 4.10: A comparison of the median spectra in each field. The C32 and C35 spectra are exceedingly similar in all
but the atomic fine-structure lines, as is the OGLE/NGC 6522 pair.

prepared for these sources.

We examine select emission features in C32 in Fig. 4.11. The 7.7 and 11.2 um PAH bands are
weakest in the central part of the C32 field (near the apertures of C32-9, C32-10 and C32-11),
and peak towards the outer regions (corresponding to C32-2 and C32-12, roughly; c.f. Fig. 4.2).
Conversely, the fine-structure lines all peak in the central part of the map, suggesting an anti-
correspondence (e.g. the 18.7 um [S 111] emission). Taking into account the RGB image
of C32 (Fig. 4.6), there is a correspondence with the elevated Ha emission region: where
the Ha emission is strong, the atomic lines are brightest and PAH bands are weakest. The
25.9 um [Fe 11] emission has no 3¢ detection where the Ha emission is strong, but instead
it peaks strongly on either side of the Het channel (in this projection). The 12.8 um [Ne 11]
line is detected throughout C32, with extremely strong variations near the Ha channel: the
emission is three times brighter in the Ha channel than it is in the neighbouring cluster on
the left (positions 12, 14, 15 and 16). The 15.5 wm [Ne 111] line is much less variable, and is only
detected in the central part of the field (in five positions). The [Ne 111]/[Ne 11] flux ratio
shows no monotonic trend, suggesting systematic issues with the measurements of one or
both of these lines may be present in our analysis. Turning to the 17.0 um H, emission, the
line is weakest in the Ha channel and strongest in the far right part of the field (near C32-1),
furthest from the channel.

We prepare a similar figure for C3s (Fig. 4.12), with the full set of maps located in the Ap-
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Figure 4.11: Maps of select emission band fluxes in the C32 fields, averaged over each position and in units of
MWm_z/sr. From top to bottom: the 7.7 um PAH band, the 11.2 um PAH band, the PAH 7.7/11.2 flux ratio,
the 33.5 um [Siiii] line, and the 25.9 um [Fe ii] line. The sulphur fine-structure line peaks in the central part of the
map, where the PAH emission is generally weakest (roughly coincident with the elevated Ha emission; see Figs. 4.2
and 4.6). Similar figures for the other PAH bands and atomic/molecular lines are found in Figs. B.1 and B.2, respec-
tively.
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pendix (Figs. B.3 and B.4). This field has only five positions, so our ability to trace smooth
variations is limited. What is clear however is that positions 3, 4 and 5, which are coincident
with the elevated Ha emission (Fig. 4.3), have elevated fine-structure line emission relative to
positions 1 and 2. The PAH emission is relatively flat across the field, though perhaps slightly
higher in the Hat channel (positions 3, 4 and s5). The channel positions also display a ~10%
higher PAH 7.7/11.2 um flux ratio. The 17.0 um H, emission is also generally greater towards
positions 3, 4 and 5, which is opposite behaviour from that of C32.

The OGLE and NGC 6522 spectra are generally too noisy for this type of analysis, though
the 34.8 um [Si11] emission is well detected. In OGLE, its emission peaks strongly at position
OGLE-7. InNGC 6522 the silicon emission is essentially flat across the field, apart from NGC

6522-1, though uncertainties are quite high.

4.4.4 PAH FLUX RATIO CORRELATIONS

A common method for identifying systematic variations in PAH populations is to evaluate
band flux ratios (e.g. Galliano et al. 2008). In Fig. A.3 we examine the emission strengths of
the 6.2 and 7.7 um PAH bands, using the 1.2 wm band as a normalization factor. A weak
correlation is observed (with weighted Pearson correlation coefficient 7 = 0.47 in C32). The
data generally span a range in 6.2/11.2 of 0.5-1.2 in C32, 0.9-1.0 in C35, and 0.4-0.6 in OGLE.
Peeters et al. (2016) analyzed spectral maps of the reflection nebula NGC 2023 and found a
high correlation coefficient between the 6.2 and 7.7 um bands (» > 0.97). We plot their line
of best fit for comparison (Fig. A.3). Our data generally exhibit lower 6.2/11.2 flux ratios than
in NGC 2023, with the C32 and C35 measurements roughly consistent with an extrapolation
of the best fit line towards lower values. We perform a similar comparison with best fits for
W49A, alarge star-forming region (Stock et al., 2014). We include best fit lines for their ultra-
compact H 11 regions, as well as their entire sample (which includes diffuse sight-lines; see
their paper for details), both of which have correlation coefficients » > 0.8. The W49A
6.2/11.2 flux ratios reach the low values that we observe in our sample (~0.6), a factor of two
smaller than the lowest ratios observed in NGC 2023. The generally weak correlation of the
6.2.and 7.7 um bands in our fields toward the Galactic bulge suggests that we are not probing
a wide variety of environmental conditions, particularly in C32 which has many positions and
bright PAH features.

4.4.5 CORRELATIONS IN THE ENTIRE SAMPLE

We also investigate correlations between all measured PAH bands, plateaus, atomicand molec-

ular emission lines and continuum strengths (measured near 10 and 15 um). We apply a hier-
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Figure 4.12: Maps of select emission band fluxes in the C35 fields, averaged over each position and in units of
MWmfz/sr. From top to bottom: the 7.7 um PAH band, the 11.2 um PAH band, the PAH 7.7/11.2 flux ratio, the
33.5 um [Siiii] line, and the 25.9 um [Fe ii] line. The PAH emission varies weakly across the field, while the fine-
structure lines are significantly stronger towards the left in this orientation-where elevated Ha emission is present
(positions 3, 4 and 5; see Figs. 4.3 and 4.7). We present similar figures for the other PAH bands and atomic/molecular
lines in Figs. B.3 and B.4, respectively.
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Additional content for Chapter 4

B.1 BAND AND LINE FLUXES

We include here tables of all measured quantities and maps of emission in C32 and C3s. These

were discussed in the text in Section 4.4.3.
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Table B.1: PAH band fluxes

Object Feature
6.2.um 7.7 um 8.6 um IL2uwm  I27um  16.4um  I7.4pm  17.8 um
C32-1 165 (0.7) 29.7(0.9) 93(12) 20.6(14) 95(13) 1.6(0.2) o.5(0.1)
C322 163 (0.5) 34.8(0.7) 7.8(0.8) 21.6(r.o) 9.4(0.9) 17(0.2) 1.0(0.2)
C32-3 12.5(0.6) 323(0.8) 6.4(1.0) 18.8(LI) r2(0.2) o.7(o.x)
C32-4 17.8(0.5) 31.7(0.6) 6.0(0.8) 19.4(0.9) 8.6(0.9) 0.8(0.1) o0.7(01)
C32-6 16.2(0.6) 37.6(0.8) 7.7(10) 20.9(r1) 8.9(LI)
Cz27 21.4(0.7) 33.4(0.9) 63(r1) 203(13) 9.7(12) 13(0.2) 0.8(0.2)
C32-8 15.8(0.6) 36.0(0.7) 7.5(0.9) 20.6(11) 8.1(ro) 12(0.2) 0.8(0.2)
C32-9 15.0(0.7) 28.9(0.9) 75(2) 15.6(1.3) 8.6(13) 1r1(o2) 10(01) o0.9(0.a)
Cs2-10 8.9(0.8) 22.0(ro) 63(13) 165(1s) 6.7(1.4) 15(0.4)
Cz2-11 m1(0.6) 315(0.7) 4s5(0.9) 18.5(r1) 83(r1) 12(02) o0.9(01) 0.6(0.2)
Cz212 19.8(0.4) 37.5(05) 9.9(0.7) 21.7(0.8) 9.2(0.8) 11(0.2) 0.8(0.2)
C32-13 13.6(03) 32.6(0.4) 6.2(os) 150(05) 8.6(05) 13(0.2) 0.6(01) o0.5(0.2)
Cz2-14 23.2(0.6) 39.5(0.7) 7.9(0.9) 19.5(11) 9.2(1o) 1.4(03) 10(0.3)
Cz2-15 16.1(0.6) 31.4(0.8) 73(10) 19.6(r1) 8.9(r1) 15(0.3) 1.0(0.2)
C32-16 213 (1) 313(14) 6.6(1.8) 17.9(20) 7.a(2.0) 15(0.4) 1.0(0.3)
Css-1 20.8(0.7) 37.9(0.9) 7.8(11) 23.8(13) 8.4(r2) ro(o.2) o0.8(oa1) os5(0.2)
Cszs-2 19.0(r.2) 30.8(rs) 7.7(2.0) 205(23) 6.7(2.2) 1.6(0.2) o0.4(0.0)
C35-3 22.3(0.8) 37.2(1.0) 9.4(13) 22.5(1s) 82(14) 13(0.2) 0.8(0.2)
Cs5-4 22.3(r.o) 38.1(r3) 9.7(17) 22.6(1.9) 8.4(1.9) 0.7(0.2) 1r0(0a) 0.7(0.2)
Css-5 19.5(0.9)  31s5(r1)  6.8(rs) 21.6(r7) 8.4(1.6) 1.6(0.3)
OGLE- 5.8 (0.8)
OGLE-4  21(0.2) 8.0(0.3) 5.4(0.4) 2.5(0.4) o0.4(01)
OGLE-6  2.7(0.3) 5.0(0.6) 3.1(0.6)

Notes. In units of 107 MWm™?/sr. Uncertainties are given in parentheses. A 3¢ signal-to-noise
criterion is applied to our measurements; fields or positions with no bands meeting this criterion
are omitted from the table.
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Table B.2: Atomic and molecular line fluxes

Object Feature

[Nerr] [Nerr] H, [S 111] [Fe ] H, [S1m] [Si]

8um I1s.5um  17.oum  18.7um  25.9um  282um  33.5um 34.8 um
Cs2-1 2.2(0.4) 17(0.4) 2.6(0.3) 4.9(03)  6.8(0.3)
Cs2-2 4.2(0.3) 2.5(0.4) 3.7(0.4) 0.8(0.2) 6.7(03) 9.0(0.4)
C32-3 5.6(03) 0.8(0.2) 15(02) 45(03) 0.6(0a) o0.6(01) 7.9(0a) 8.7(0.2)
C32-4 4.4(02) 0.8(0.2) 17(0.4) 4.8(03) 8.9(0.3) 10.0(0.4)
C32-6 2.4(0.3) 1.6(0.5)  3.4(o.s) 7.0(0.4) 8.4(0.6)
Cs2-7 3.5 (0.3) 18(0.4) 4.9(0.4) 8.7(0.4)  9.8(0s)
C32-8 3.9(03) 0.8(0.2) 1.9(03) 4.4(0.3) 7.6(03)  8.5(0.3)
C32-9 5.0 (0.4) 19(03) 4.7(03) 8.4(03) 93(0.4)
C32-10 6.0(0.4) 5.7 (0.6) 10.0(0.6) 12.0(0.9)
Cz2-11 5.0(03) 0.9(0.3) 2.0(0.4) 4.5(0.4) 8.0(0.3)  9.(0.3)
Cz212 2.4 (0.2) 1.8(0.4) 17(0.4) o0.7(0.2) 3.9(0.4) 7.0(0.3)
C32-13 5.8(0.1) 0.9(0.3) 1.4(05) 4.7(0.4) 9.0(0.4) 12.0(0.)
C32-14 3.1(0.3) 1.6(os5) 2.4(05) 0.8(0.2) 4.6(0.3)  7.8(o.4)
Cs2-15 1.8(0.3) 1.8(o.5) 21(o.5) o0.7(0.2) 3.7(03)  7.0(0.4)
C32-16 2.5(0.6) 1.8(0.6) 23(0.6) 0.8(0.2) 43(03) 81(o.4)
Css5-1 13(03) 13(02) 22(03) ro(o2) o0.8(02) ro(o2) 21(02) s5.0(02)
C3s52 0.9(0.2) 1.6(0.2) 0.9(0.2) o0.7(02) ro(o2) 18(02) 43(0.2)
C35-3 2.4(0.4) 12(02) 23(03) 15(0.3) o0.7(0a) 10(02) 29(02) 73(0.2)
Css5-4 32(0s5) 13(03) 2.4(03) 12(02) 07(02) 10(0.2) 25(02) 6.9(0.2)
C3s-5 52(0.4) 13(03) 1.4(0.4) 4.0(0.4) 10(0.2) 09(0.2) 7.0(03) 133(03)
OGLE-1 2.0 (0.6)
OGLE- 1.4(0.3)
OGLE-3 2.5 (0.4)
OGLE-4 0.4 (0.1) 0.6(02) 19(0.2)
OGLE-6 0.6(02) 23(0.2)
OGLE-y 6.7(0.9)
NGC6522-1 0.8(0.3) 17(0.4)
NGC6522-3 0.8(0.2)
NGC6522-5 0.9 (0.3)
NGC6522-6 0.8 (0.1)
NGC6s22-7 0.6 (0.1)
NGCé6522-9 0.3(01) 0.6(0.2)
NGC6522-10 0.8 (0.2)
NGC6522-14 0.8 (0.2)
NGC6522-15 0.7 (0.1)
NGC6522-16 03(o1)  0.8(0.a)
NGC6522-18 0.6 (0.1)

Notes. In units of 10~ MWm™?/sr. Uncertainties are given in parentheses. A 30 signal-to-noise
criterion is applied to our measurements; fields or positions with no bands meeting this criterion
are omitted from the table.
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Figure B.1: The PAH emission band fluxes in the C32 fields, in MWmfz/sr. A 30 signal-to-noise criterion has been

applied to these data.
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Figure B.2: The atomic and molecular emission line fluxes in the C32 fields, in MWm’Z/sr. A 37 signal-to-noise

criterion has been applied to these data.
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Figure B.3: The PAH emission band fluxes in the C35 fields, in MWm_Z/sr. A 30 signal-to-noise criterion has been

applied to these data.
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Figure B.4: The atomic and molecular emission line fluxes in the C35 fields, in MWm*Z/sr. A 30 signal-to-noise

criterion has been applied to these data.
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