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Abstract

Context. Infrared emission from polycyclic aromatic hydrocarbons (PAHs) plays a major role in determining the charge balance of their host environments that include photodissociation regions (PDRs) in galaxies, planetary nebulae, and rims of molecular clouds.

Aims. We aim to investigate the distribution and sizes of charged PAHs across the key zones of the Orion Bar PDR, i.e., the ionization front, the atomic PDR, and the dissociation fronts.

Methods. We employed JWST MIRI-MRS observations of the Orion Bar from the Early Release Science program “PDRs4All” and synthetic images in the JWST MIRI filters. We investigated the spatial morphology of the aromatic infrared bands (AIBs) at 6.2, 7.7, 8.6, and 11.0 μm (commonly tracing PAH cations) and the neutral PAH-tracing 11.2 μm AIB, their (relative) correlations, and their relationship with existing empirical prescriptions for AIBs.

Results. The 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs are similar in spatial morphology on larger scales. Aside from the 11.0 μm AIB, these AIBs exhibit enhanced intensities at the dissociation fronts. Analyzing three-feature intensity correlations, two distinct groups emerge: the 8.6 and 11.0 μm AIBs versus the 6.2 and 7.7 μm AIBs. We attribute these correlations to PAH size. The 6.2 and 7.7 μm AIBs trace cationic, medium-sized PAHs. Quantum chemical calculations reveal that the 8.6 μm AIB is carried by large, compact, cationic PAHs, and the 11.0 μm AIB's correlation with it implies that this band is as well. The 6.2/8.6 and 7.7/8.6 PAH band ratios thus probe PAH size. We conclude that the 6.2/11.2 AIB ratio is the most reliable proxy for charged PAHs within the cohort. We outline JWST MIRI imaging prescriptions that serve as effective tracers of the PAH ionization fraction, as traced by the 7.7/11.2 PAH emission.

Conclusions. This study showcases the efficacy of the 6−9 μm AIBs in probing the charge state and size distribution of emitting PAHs, offering insights into the physical conditions of their host environments. JWST MIRI photometry offers a viable alternative to IFU spectroscopy for characterizing this emission in extended objects.
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1 Introduction
Polycyclic aromatic hydrocarbons (PAHs) comprise a prominent and influential family of organic molecules in space. These molecules are the dominant carriers of the strong, broad aromatic infrared bands (AIBs), the most prominent of which occur at 3.3, 6.2, 7.7, 8.6, 11.2, and 12.7 μm, that have been detected across the Universe (e.g., Gillett et al. 1973; Merrill et al. 1975; Allamandola et al. 1985; Peeters et al. 2002). A remarkably diverse set of astrophysical environments has been found to exhibit AIBs, including the photodissociation region (PDR) environments of the interstellar medium (ISM), planetary nebulae, reflection nebulae, and star-forming galaxies (Tielens 2008; Li 2020). By virtue of their prevalence and molecular nature, PAHs play a crucial role in shaping the physical and chemical landscapes of the ISM and have important diagnostic value for understanding the physical conditions of their host environments (e.g., Galliano et al. 2008; Peeters et al. 2017; Chown et al. 2024; Schroetter et al. 2024).
While PAH emission is remarkably constant across diverse environments, nuanced variations in relative band strengths and profiles in the observed spectra contain valuable information about distinct molecular characteristics such as size, charge, and molecular edge structure of the astronomical PAH population (e.g., Hony et al. 2001; Peeters et al. 2002; Galliano et al. 2008; Shannon et al. 2016). In particular, the charge state of PAHs is a main driver of variations in PAH spectra (Allamandola et al. 1999; Oomens et al. 2003; Ricca et al. 2012; Peeters et al. 2017; Sidhu et al. 2021). The 6−9 μm C–C stretching and C-H in-plane bending modes are strongly enhanced in ionized PAHs, resulting in the well-established strong correlations among the prominent 6.2, 7.7, and 8.6 μm AIBs. In contrast, the neutral PAHs display strong C−H modes in the 3.3 and 11− 15 μm regions, including the nominal 11.2 μm AIB ascribed to neutral, solo edge hydrogen-dominated PAHs (Allamandola et al. 1999; Candian et al. 2014). This dichotomy in PAH band strengths thus provides a diagnostic of the ionization state of the PAH population and thereby of the local physical conditions through the ionization parameter, [image: Mathematical equation: $\gamma = G_0/n_\mathrm{e}T_\mathrm{gas}^{1/2}$], where G0 is the strength of the local UV radiation field in units of the Habing field (Habing 1968), ne is the electron density, and Tgas is the gas temperature (Bregman & Temi 2005; Galliano et al. 2008). These conclusions were based upon ISO/SWS1 and Spitzer/IRS2 observations, which had limited spatial and spectral resolution. The high spatial and spectral resolution of the James Webb Space Telescope (JWST) MIRI Medium Resolution Spectroscopy (MRS) Integral Field Unit (IFU) observations allow us to reassess the viability of these PAH charge proxies. We also aim to address the viability of using JWST broadband filter observations to address PAH properties in extragalactic observations. To accomplish this, we studied the traditional PAH charge proxy AIBs at 6.2,7.7,8.6,11.0 μm and the canonically neutral 11.2 μm AIB, as observed by JWST in the Orion Bar, a well-studied PDR.
We present the details of the observations in Sect. 2. The spatial behavior and correlations of the AIBs in our cohort are presented in Sect. 3. We discuss the efficacy of the 7−9 μm AIBs as size and charge proxies in Sect. 4.1 and Sect. 4.2, respectively. We discuss the use of JWST photometric observations to probe the ionic PAH population in Sect. 4.3. Finally, we summarize the results of this study in Sect. 5.
	[image: Thumbnail: Fig. 1 Refer to the following caption and surrounding text.]	Fig. 1 AIB template spectrum for the Orion Bar atomic PDR, showcasing the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs shaded in red and indicated by the vertical solid blue lines. The blue curve shows the underlying “global” continuum, the orange curve indicates the “local” continuum (lc), and the black round symbols mark the anchor points used for the continua determination.



2 Observations and analysis
Within the Orion Nebula, the massive star-forming region closest to us, lies the Orion Bar PDR, wherein far-ultraviolet (FUV) radiation from the brightest member of the Trapezium cluster of massive stars, θ1 Ori C, drives the physical and chemical conditions of the neutral gas (Tielens & Hollenbach 1985). The Orion Bar PDR straddles the boundary between the surface of the H ii region and the surrounding molecular cloud (Bally 2008). The PDR is viewed nearly edge-on and its physical and chemical stratification has now been seen in spectacular detail through JWST NIRCam, NIRSpec, and MIRI imaging and spectroscopic observations (Habart et al. 2024; Peeters et al. 2024; Chown et al. 2024; Van De Putte et al. 2024). We present a NIRCam image of the Orion Bar in Fig. A.1. The PDR begins just beyond the sharp ionization front (IF), where the gas becomes neutral and predominantly atomic. As the FUV photon flux attenuates with distance into the PDR, the gas becomes molecular. This marks the beginning of the molecular PDR. Herein, the spectral emission from H2 exhibits several ridges at increasing distances from the IF. In the MIRI field of view (FOV), three dissociation fronts (DFs) (DF 1, DF 2, and DF 3) are observed. We refer the interested reader to Habart et al. (2024), Peeters et al. (2024), and Goicoechea et al. (2025) for a detailed description of the geometry and large-scale stratification of the Orion Bar PDR. Its edge-on geometry and close proximity make the Orion Bar an ideal target for PDR studies, enabling investigation of dust and gas photoprocessing with respect to distance from the ionizing source and the photochemical evolution of the resident PAHs.
We utilized the JWST MIRI-MRS IFU (Wright et al. 2015) observations of the Orion Bar made for the JWST Early Release Science (ERS) program “PDRs4All: Radiative Feedback from Massive Stars” (Berné et al. 2022). The MIRI-MRS data spans the 4.90−27.90 μm wavelength range at a resolving power of ∼ 1500−3500. The details of data reduction and production of the spatio-spectral mosaic used in this study are provided in Van De Putte et al. (2024) and Chown et al. (2024).
To investigate variations in the spatial distributions of the charge-tracing AIBs (at 6.2, 7.7, 8.6, and 11.0 μm) and study their correlations, the specific surface brightnesses of the AIBs were integrated for the continuum-subtracted spectra in the mosaic. For this purpose, as shown in Fig. 1, we considered a “local” continuum (labelled “lc” in figures; orange curve) for which an anchor point was placed at roughly 8.2 μm, as done previously by Hony et al. (2001) and Peeters et al. (2002). We also estimated a “global” spline continuum (blue) upon which the AIBs lay superposed. The wavelength integration windows are provided in Appendix B. We direct the interested reader to Khan et al. (2025) for details on the methodology of the study.
	[image: Thumbnail: Fig. 2 Refer to the following caption and surrounding text.]	Fig. 2 Spatial distribution of the surface brightnesses of the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs in the Orion Bar PDR in units of Wm−2 sr−1, and brightness ratios relative to the 11.2 μm AIB. The analysis utilizes the 7.7 and 8.6 μm bands measured using a local continuum (lc; Fig. 1). θ1 Ori C is located at the top right of each map. For each map, the color bars span 0.5−99.5% percentiles. The zero pixels, edge pixels, and the two proplyds in black circles seen in the MIRI mosaic, are masked out. The contours trace peak emission for the 11.0 μm AIB (white) and the 11.2 μm AIB (teal). The gray rectangles show template spectra apertures (H ii region, atomic PDR, DF 1, DF 2, and DF 3 from top to bottom); the gray lines delineate the IF and the three DFs (DF 1, DF 2, and DF 3); and the dashed, diagonal white line (top left) indicates the cut across the MIRI mosaic (position angle of 155.79°).



3 Results
We present the spatial distribution and surface brightnesses of the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs, as well as the distributions relative to the 11.2 μm AIB in Fig. 2. The radial profiles of the AIB surface brightnesses, measured along a cut across the Orion Bar (Fig. 2), are presented in Fig. 3. In the following discussion, we refer to results based on the local continuum unless otherwise specified. The results using the global continuum are presented in Appendix C. The spatial behavior of the AIBs in this cohort is akin to the 3.2−3.7 μm and 10−15 μm AIBs investigated by Peeters et al. (2024) and Khan et al. (2025). The AIB emission observed in the H ii region arises from the background face-on PDR formed at the surface of the molecular cloud OMC-1. The strongest AIB emission is observed within the atomic PDR, which marks the first, predominant layer of the PDR, and begins just beyond the IF demarcating the regions of ionized and neutral gas. AIB fluorescence is widespread throughout the atomic PDR, with a few regions of local-maximum emission. As the FUV photon flux attenuates with distance from the IF, the AIB emission similarly attenuates. However, local enhancements in AIB strengths are observed near the DFs in the molecular zone of the Orion Bar.
Overall, the 6.2,7.7, 8.6, 11.0, and 11.2 μm maps are all very similar. As seen in Fig. 3, on smaller scales – as for the 11.2 μm and 3.3 μm AIB (see Peeters et al. 2024) – the 6.2, 7.7, and 8.6 μm AIB ensemble emission is enhanced just beyond each of the H2 DFs. The 11.0 μm emission shows no such local peaks near the DFs.
Historically, the PAH ionization fraction has been mapped through the 6.2/11.2, 7.7/11.2, and 8.6/11.2 surface brightness ratios. The maps in the lower panels of Fig. 2 reveal the PAH ionization fraction to be the highest at the northwestern end of the atomic PDR. Figure 3 shows that the 6.2/11.2, 7.7/11.2, and 8.6/11.2 relative surface brightnesses are generally higher than the 11.0/11.2 ratio just beyond the proplyds in the atomic PDR. The normalized 6.2/11.2 surface brightness ratio decreases more slowly with distance from the IF than the 7.7/11.2 and 8.6/11.2 ratios. Just beyond each of the three DFs, the 6.2/11.2 and 7.7/11.2 ratios are enhanced, unlike the 8.6/11.2 and 11.0/11.2 surface brightness ratios, which drop at these fronts.
We further examine the relationships between these AIBs through three-feature intensity correlation plots, where the AIB surface brightnesses are normalized to the 11.2 μm AIB (Fig. 4). Out of the 6.2, 7.7, and 8.6 μm bands, the normalized 6.2 and 7.7 μm AIB surface brightnesses exhibit the strongest correlation. The 8.6/11.2 versus 7.7/11.2 and 8.6/11.2 versus 6.2/11.2 correlations reveal branching. The main branch (“Branch 1”) traces emission from the edge-on PDR – that is, the majority of the atomic PDR and the DFs – while “Branch 2” comprises emission from the H ii region and regions just below the IF, along with some contribution from the atomic PDR. We note that the 6.2 and 7.7 μm AIB surface brightnesses are tightly correlated over all the regions, such that the branches coincide. Focusing on the edge-on PDR (the main branch), we observe a distinct change in slope, where the 8.6/11.2 ratio decreases between DF 2 and DF 3, at DF 3, and beyond DF 3. This suggests that the 8.6 μm AIB surface brightness in these regions lacks contributions from PAHs that contribute to the 6.2 and 7.7 μm AIBs. We conclude therefore that only a subset of the interstellar PAH family contributes to the 8.6 μm AIB and that this subset has relatively low abundance in the regions beyond DF 2. We propose that this is linked to the intrinsic vibrational properties of PAHs, discussed in Sect. 4.1. In addition, Khan et al. (2025) suggested that the AIB emission observed in H ii region and near the IF – right at the precipice of the PDR – is contaminated by emission from the background face-on PDR and not from the edge-on PDR. The morphology of the Orion Bar thus drives the branching behavior seen in the correlation plots.
Fig. 4 reveals that the 11.0 μm band correlates best in brightness with the 8.6 μm AIB, exhibiting a near-linear correlation throughout the PDR to the edge of DF 3. In contrast, the 7.7 and 6.2 μm bands show poorer correlations with the 11.0 μm AIB and display distinct branches.
	[image: Thumbnail: Fig. 3 Refer to the following caption and surrounding text.]	Fig. 3 Normalized surface brightnesses and ratios for the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs as a function of distance to the IF (0.228 pc or 113.4′′ from θ1 Ori C) along a cut crossing the mosaic (see Fig. 2 for the location of the cut). Normalization factors are listed in W m−2 sr−1 in parentheses for each surface brightness. As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos (19.58°)=0.942 must be applied to obtain a perpendicular distance from the IF.



	[image: Thumbnail: Fig. 4 Refer to the following caption and surrounding text.]	Fig. 4 Correlations of the 7.7[lc]/11.2,8.6[lc]/11.2, and 11.0/11.2 AIB surface brightness ratios. The Spearman correlation coefficients (“R”) for the variables excluding (including) the points from the H ii region (black) and the regions beneath the IF (teal and dark blue) are indicated in red (black). Only the surface brightnesses from alternate spaxels are considered in the correlation analyses. The data points are colored according to regions in the mosaic where those pixels are located (top right panel). This visual region-color scheme is as follows: blue (atomic PDR), dark blue (east IF), teal (west IF), purple (DF 1), yellow (region between DF 1 and DF 2), orange (DF 2), light brown (region west of DF 2), brown (region between DF 2 and DF 3), pink (DF 3), and light purple (region beyond DF 3). The contours highlighting DF 2 and DF 3 are identified through enhanced emission of H2 0−0 S(3) in these DFs. The red circular regions on the color-region map (top right panel) correspond to the protoplanetary disks along the line of sight, which are masked in this analysis.



4 Discussion
4.1 The 6.2/8.6 and 7.7/8.6 AIB ratios as tracers for PAH size
Quantum chemistry studies have revealed that the 8.6 μm C–H in-plane bending mode is typically not very distinct in the calculated emission spectra of irregular PAHs (Bauschlicher et al. 2008, 2009). This band only becomes prominent for large, compact regular PAH cations and anions; moreover, its intrinsic strength relative to the C–C modes at 6.2 μm and 7.7 μm increases with size (Bauschlicher et al. 2008, 2009; Ricca et al. 2012). This behavior has been taken to imply that the 8.6 μm AIB originates in large (≈66−130 C-atoms), compact PAHs – such as the coronene family, characterized by only solo and duo edge hydrogens (Bauschlicher et al. 2008; Pathak & Rastogi 2008). On the other hand, the 6.2 and 7.7 μm AIBs are primarily associated with medium (≈30−66 C-atoms) and large PAHs of any structure (Schutte et al. 1993; Ricca et al. 2012; Peeters et al. 2017). We thus emphasize that the 6.2/8.6 and 7.7/8.6 μm AIB ratios provide a size estimator independent of the well–known 3.3/11.2 size estimator (Allamandola et al. 1989; Croiset et al. 2016; Maragkoudakis et al. 2020). However, in contrast to the latter, the 6.2/8.6 and 7.7/8.6 μm ratios may only measure the size of a subset of compact PAHs in the interstellar PAH family.
Large, symmetric PAHs responsible for the strong 8.6 μm AIB emission are also inherently enriched in solo edge hydrogens (Pathak & Rastogi 2008). This naturally connects the two cationic AIBs at 8.6 μm and 11.0 μm, where the latter similarly traces large PAHs, albeit through C–H out-of-plane bending vibrations of solo edge hydrogens. The shared origin of the 8.6 and 11.0 μm AIBs in large, compact PAHs is also supported by bright, co-spatial 8.6 and 11.0 μm AIB emissions observed close to the illuminating star in the reflection nebula NGC 2023. This reflects the survival of large, resilient PAHs emitting in the star's strong radiation field (Peeters et al. 2017).
As tracers of medium and large PAH cations, the intensities of the 6.2 and 7.7 μm AIBs and of the 8.6 and 11.0 μm AIBs, respectively, can thus be utilized to probe the spatial distributions of these two populations of charged PAHs. The radial profiles of the 6.2/8.6 and 7.7/8.6 ratios, representing the fraction of medium-to-large cationic PAHs in the Orion Bar, are presented in the third panel of Fig. 3. The general decrease in the ratios toward the surface of the PDR reflects the photochemical loss of small PAHs in the increasingly harsh radiation field. As seen in Fig. 3, most variation in the observed 6.2/8.6 and 7.7/8.6 ratios occurs across DF 3, indicating that small PAHs survive best in the DFs. Schefter et al. (in prep.) further explore the efficacy of the 6.2/8.6 and 7.7/8.6 ratios as indicators of the size of the emitting PAHs, based on their linear relations with the commonly used PAH size tracer, the 3.3/11.2 ratio.
Furthermore, we also present the variation in the ionization fraction of the PAHs throughout the PDR through the radial profile of the 6.2+7.7+8.6 /Total AIB emission in the fourth panel of Fig. 3. The variation in the ionization fraction just beyond proplyd 2 and DF 3 is only about 10%; it is not very sensitive to PAH size (Tielens 2005). The ionization fraction near the IF, however, exhibits a steep “dip”, similar to those seen, for instance, in the profiles of 6.2/11.2 and 7.7/11.2 (Fig. 3). This discrepant behavior just beyond the IF, compared to that in the bulk of the PDR, reflects the contamination of the AIB emission and the morphology of the Orion Bar discussed in Sect. 3.
4.2 The 6.2 μm AIB as a reliable tracer for PAH ions
The population of ionic PAHs in an astronomical environment can be probed by the AIBs at 6.2, 7.7, 8.6, and 11.0 μm. In their study of PAH emission characteristics in NGC 2023, Peeters et al. (2017) posited that, by virtue of their similar spatial behavior, the 8.6 and 11.0 μm bands serve as equally reliable tracers of PAH charge. In contrast, the 7.7 μm AIB has been shown to be “contaminated”, meaning that it comprises two PAH subpopulations: PAH cations and larger species such as PAH clusters (Peeters et al. 2017). However, neither the 8.6 nor the 11.0 μm band exclusively traces PAH charge, as both bands are also influenced by PAH molecular structure and size. As explored in Sect. 4.1, both bands are biased toward large, compact PAH cations, and the 11.0 μm band in particular can also arise from nitrogen-substituted PAHs (Ricca et al. 2021), making it an ambiguous diagnostic of homocyclic PAH ionization.
Turning to the 6.2 μm band, PAH cations strongly exhibit the 6.2 μm band (Bauschlicher et al. 2009) and Maragkoudakis et al. (2022) successfully calibrated the 6.2/11.2 μm PAH band strength ratio against the PAH ionization parameter γ for many galaxies. However, this band too carries intrinsic biases. Theoretical spectra PAHs show that the intrinsic strengths of the C-C and C-H modes respond differently to PAH size (Bauschlicher et al. 2008; Ricca et al. 2012; Lemmens et al. 2023). Particularly, the fraction of absorbed FUV energy emitted in the 6.2 μm band decreases with increasing PAH size, reflecting an intrinsic strength-driven bias (Bauschlicher et al. 2008). In addition, structural family matters: per C atom, the 6.2 μm band is up to ∼ 50% stronger in the coronene PAH family than in the ovalene family (Bauschlicher et al. 2008).
While none of the AIBs provide a bias-free measure of PAH ionization, we conclude that the 6.2/11.2 AIB ratio offers the most representative diagnostic of charged PAHs in the ISM. This is consistent with the recent study by Maragkoudakis et al. (2026), where utilizing PAHdb and pyPAHdb spectral modeling to analyze the MIRI-MRS observations of the Orion Bar, the authors found the 6.2/11.2 PAH ratio to correlate best with γ than the 7.7/11.2 and 8.6/11.2 ratios. It would therefore be advantageous for future space missions to include a photometric filter centered on 6.2 μm to capture this feature and probe the ionic population of PAHs in the ISM.
Taking the 6.2/11.2 ratio to be the best diagnostic of the PAH ionization balance, we compared the average size and ionization fraction in the high-UV environment of the Orion Bar with those of other galaxies explored in Maragkoudakis et al. (2022). In their work Maragkoudakis et al. (2022) show that the correlation of their PAHdb-derived PAH ionization parameter γ and the 6.2/11.2 PAH band strength ratio is the tightest (see Fig. 5 in Maragkoudakis et al. 2022). Using this linear fit, the 6.2/11.2 PAH band strength ratio of ∼ 1.5 in the Orion Bar (Fig. 2) corresponds to γ ≈2.8 × 104. This value is in close agreement with γ ≈3.6 × 104 for the Orion Bar (Sidhu et al. 2022) and ≈4 × 104 at the surface of the PDR, as determined by Salgado et al. (2016). Compared to the galaxies studied by Maragkoudakis et al. (2022), the Orion Bar PDR lies at the higher end in terms of the PAH ionization parameter. This is likely because the galaxies probe somewhat larger, more evolved H II regions with lower densities (ne) and [image: Mathematical equation: $\gamma \propto \text{n}_e^{1/3}$] (Young Owl et al. 2002; Pabst et al. 2022). In terms of average PAH size, Maragkoudakis et al. (2022) find that the PAH population within galaxies consists of middle-sized PAHs with an average number of carbon atoms, NC=55. This agrees with the upper limit of the PAH size range (37−52 carbon atoms) for the Orion Bar, as derived from the 11.2/3.3 intensity ratio-PAH size model of Lemmens et al. (2023). We refer the reader to Schefter et al. (in prep.) for an in-depth analysis of PAH size in the Orion Bar based on JWST observations.
	[image: Thumbnail: Fig. 5 Refer to the following caption and surrounding text.]	Fig. 5 Two strongest correlations between ratios of synthetic F770W, F1130W, and F1500W images and measured 7.7/11.2 spectroscopic PAH emission in the Orion Bar. Here the 7.7 μm feature is measured using the global continuum (Fig. 1). Best-fit lines to the data that exclude (include) the H ii region (black) as well as the region near the IF (teal and dark blue), with equations and Spearman correlation coefficients R are shown in red (black). The stars highlight the average values for the atomic PDR (blue), the H ii region (black), and the region near the IF (teal and dark blue).



4.3 JWST MIRI Imaging filters as tracers for the PAH ionization fraction
Photometry with JWST has been used for investigating PAH characteristics in a myriad of astronomical environments. Recently, Chown et al. (2025) provided empirical prescriptions for tracing line and PAH emission in the Orion Bar, based on NIRSpec IFU spectroscopy and MIRI images, while Donnelly et al. (2025) provided a prescription for estimating the PAH 7.7 μm and 11.2 μm flux in star-forming regions in four nearby luminous infrared galaxies (LIRGs). We studied a variety of photometry-based prescriptions proposed by Chown et al. (2025) to ascertain which would be the most effective at tracing the ionized fraction of the PAH population. Since MIRI does not have a filter at 6.2 μm, we focused on the viability of the 7.7 μm filter, together with its associated continuum filters, as a tracer of PAH ionization. We utilized synthetic images for the MIRI imaging filters F770W, F1000W, F1130W, and F1500W, generated from the IFU spectroscopic data, as well as the linear combinations of these filters tested by Chown et al. (2025), to trace the 7.7 μm and 11.2 μm PAH emissions. We emphasize that we adopted the global continuum when measuring the 7.7 μm emission for this purpose, as this approach is more consistent with both the F770W filter response and the continuum used by Chown et al. (2025). We provide all the proposed prescriptions using these filters in Appendix D and comment on the main trends as follows.
As seen in Fig. 5, the ratio of the synthetic F770W to F1130W images reproduces the relative 7.7/11.2 PAH emission well through a linear relationship. A good match is also obtained when the F1000W and F1500W filters are used to subtract the contribution of the underlying continua from the F770W and F1130W filters tracing PAH 7.7 and 11.2 μm emission, respectively. However, significant deviations emerge in the H ii region, rooted in the deviations noted by Chown et al. (2025) when estimating the PAH 7.7 μm (resp. 11.2 μm) surface brightnesses using a linear fit to the F770W and F1000W (resp. F1130W and F1000 or F1500W) filters. Indeed, the correlations in Figs. 5 and D.1 involving the continuum filters show that the results for the H ii region, which comprises emission from the background face-on PDR, are well-separated from those for the edge-on PDR. In particular, the 7.7/11.2 ratio experiences little change in the face-on PDR. The aforementioned prescriptions thus reveal the effect of face-on versus edge-on geometry in studying the PAH charge ratio in a target. Positive, linear relations between the photometric filter combinations and the 7.7/11.2 spectroscopic observations exist for the edge-on PDR, whereas the PAH charge ratio as traced by the 7.7/11.2 ratio remains relatively constant for the background face-on PDR. We note, however, that the deviations seen for the H ii region emission disappear when only the F770W/F1130W ratio is considered. We stress that these discrepancies may be specific to the Orion Bar, where the 7.7/11.2 brightness ratio covers only a narrow range. In contrast, studies of larger galaxy samples covering a broader range of this ratio may still reveal underlying correlations.
5 Conclusions
JWST observations of the Orion Bar have allowed for in-depth investigations of the PAH families prevalent in this archetypal PDR. This study focused on exploring the efficacy of the AIBs within the 6−9 μm wavelength domain to probe the charge states and the sizes of the PAHs responsible for these spectral signatures. Analysis of spectroscopic data from the JWST MIRI-MRS IFU instrument yields the following conclusions:

	Based on their similar spatial distributions and correlated surface brightnesses, the charge-diagnostic AIBs at 6.2, 7.7, 8.6, and 11.0 μm separate into two groups: (i) the 6.2 and 7.7 μm feature, and (ii) the 8.6 and 11.0 μm feature;


	The correlation plots of the 6.2, 7.7, 8.6, and 11.0 μm AIBs reveal a clear branching behavior. Emission from the edgeon PDR – encompassing the bulk of the atomic PDR and DFs – falls along one branch, whereas emission from the face-on PDR, namely the H ii region and regions just beyond the IF, follows a distinct trend. This branching behavior indicates that the relative behavior of these AIBs depends on PDR geometry;


	The 8.6 and 11.0 μm bands are characteristic of large, compact, cationic PAHs, whereas the 6.2 and 7.7 μm bands dominate in large and medium-sized cationic PAHs. Consequently, the 6.2/8.6 and 7.7/8.6 ratios provide valuable probes of the size distribution of the emitting PAH population, serving as an alternative to the commonly used 3.3/11.2 size diagnostic;


	As tracers of PAH charge, all AIBs (6.2, 7.7, 8.6, and 11.0 μm) are inherently biased toward the specific PAH subpopulations they probe. Among them, the 6.2 μm AIB emerges as the most reliable diagnostic of PAH charge in the ISM;


	The PAH properties can be studied well through JWST photometry. Myriad prescriptions that utilize MIRI imaging filters at F770W, F1000W, F1130W, and F1500W have proven effective at estimating the PAH ionization fraction, as probed by the 7.7/11.2 PAH emission, in edge-on PDRs. In contrast, the simpler F770W/F1130W photometric ratio provides the best diagnostic for this fraction in face-on PDRs. Since these conclusions are based on the study of the Orion Bar, further studies of additional PDRs are required to probe the full diversity of the astronomical 7.7/11.2 PAH ratio.
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1 The Short-Wavelength Spectrometer (SWS) on board the European Space Agency (ESA)'s Infrared Space Observatory (ISO).


2 The Infrared Spectrograph (IRS) on the Spitzer Space Telescope.




Appendix A  JWST NIRCam image of the Orion Bar
Table B.1 
Wavelength ranges for integrating the specific surface brightness of the AIBs studied.

	[image: Thumbnail: Fig. A.1 Refer to the following caption and surrounding text.]	Fig. A.1 Composite JWST NIRCam image of the Orion Bar. The JWST-MIRI/MRS IFU FOV is overlaid in white, and the spectral extraction apertures for the five template spectra are indicated with labels and black boxes in the right panel. The red, green, and blue colors encode the F335M (the 3.3 μm AIB), F470N-F444W (H2 emission), and F187N (Paschen α emission), respectively Habart et al. (2024). The ionizing source for the Orion Bar, θ1 Ori C, is represented by the star (*) at the top right edge of the left panel. Right: Two proplyds 203-504 and 203-506 (black circles). The dashed black line indicates the cut across the MIRI mosaic (position angle, PA, of 155.79°). This figure is adapted from Chown et al. (2024), with permission.




Appendix B  Integration ranges
The surface brightnesses of the AIBs studied in this paper were obtained through integrating the specific surface brightnesses as outlined in Khan et al. (2025). The wavelength ranges used for these integrations are provided in Table B.1.

Appendix C  Additional maps, radial profiles, and correlation plots
We present all the radial profiles, spectral maps and correlation plots, including those for the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1), in Fig. C.1, C.2, and C.3, respectively.
	[image: Thumbnail: Fig. C.1 Refer to the following caption and surrounding text.]	Fig. C.1 Normalized surface brightnesses and their ratios for the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs as a function of distance to the IF (0.228 pc or 113.4” from θ1 Ori C) along a cut crossing the mosaic (see Fig. 2 for the location of the cut). Here, we include radial profies for the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1), for comparison. Normalization factors are listed in W m−2 sr−1 in parentheses for each surface brightness. As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos (19.58°)=0.942 needs to be applied to obtain a perpendicular distance from the IF.



There exist subtle differences in morphology at the DFs when the 7.7 and 8.6 μm are measured using the two continua, as seen in Fig. C.1. The 8.6 μm surface brightness declines faster across the DFs when the local continuum is used instead of the global continuum. The 8.6 μm AIB measured using the global continuum exhibits local peaks just after each DF, which are no longer detected with the local continuum. This difference in behavior for the 7.7 μm AIB is minimal. Thus, with the choice of the local continuum, the enhanced emission of the 8.6 μm in the molecular PDR detected with the global continuum is no longer seen.
Per Fig. C.3, the branches observed in the 8.6 versus 7.7 and 6.2 μm plots are well-separated when taking into account the local continuum instead of the global continuum. We note that with the choice of the global continuum to measure the 7.7 and 8.6 μm bands, the normalized 8.6 versus 11.0 μm AIB correlation worsens, while the correlations with the 6.2 and 7.7 μm AIB surface brightnesses improve in terms of the values of R. Overall, the choice of the continuum significantly influences the correlations involving the 8.6 μm AIB.

Appendix D  PAH 7.7/11.2 ratio prescriptions
The MIRI filter combinations that were tested to match the images to the 7.7/11.2 PAH emission ratio in the Orion bar PDR are presented in Table D.1, in decreasing order of the correlation coefficients for the edge-on Orion Bar PDR, which are presented in the correlation plots in Fig. D.1.
Table D.1 
Suggested MIRI filter combinations to recover the PAH 7.7/11.2 ratio.

	[image: Thumbnail: Fig. C.2 Refer to the following caption and surrounding text.]	Fig. C.2 Spatial distribution of the surface brightnesses of the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs in the Orion Bar PDR, in units of Wm−2 sr−1, and brightness ratios relative to the 11.2 μm AIB. Here, maps of the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1) are presented for comparison. θ1 Ori C is located toward the top right of each map. For each map, the range of the corresponding color bar is set between 0.5% and 99.5% percentile level for the data, while zero pixels, edge pixels, and pixels covering the two proplyds as seen in the MIRI mosaic, indicated by the black circles, are masked out. The contours trace peak emission for the 11.0 μm AIB (white), the 11.2 μm AIB (teal). The rectangular apertures of the template spectra for the H ii region, atomic PDR, DF 1, DF 2, and DF 3, from top to bottom, are shown in gray, the gray lines delineate the IF and the three DFs, DF 1, DF 2, and DF 3, and the dashed, diagonal white line in the top left map indicates the cut across the MIRI mosaic (position angle of 155.79°).



	[image: Thumbnail: Fig. C.3 Refer to the following caption and surrounding text.]	Fig. C.3 Correlations of the 7.7/11.2, 8.6/11.2, and 11.0/11.2 AIB surface brightness ratios, where plots involving the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1) are presented for comparison. The Spearman correlation coefficient ρ for the variables excluding (including) the points from the H ii region (black), and regions beneath the IF (teal and dark blue), are printed in red (black) in the panels. Only surface brightnesses from every other spaxel are considered in the correlation analyses. The data points are colored according to regions in the mosaic where those pixels are located (top right panel).



	[image: Thumbnail: Fig. D.1 Refer to the following caption and surrounding text.]	Fig. D.1 Correlations between ratios of the synthetic images involving F770W, F1130W, and F1500W and the measured 7.7/11.2 spectroscopic PAH emission in the Orion Bar. Here the 7.7 μm feature is measured using the global continuum (Fig. 1). Lines of best-fit through the data excluding (including) the points from the H II region (black), and the regions near the IF (teal and dark blue), their equations and the Spearman correlation coefficients R are shown in red (black). The star symbols highlight the average values for the atomic PDR (blue), the H ii region (black) and the region near the IF (teal and dark blue).
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	[image: Thumbnail: Fig. 1 Refer to the following caption and surrounding text.]	Fig. 1 AIB template spectrum for the Orion Bar atomic PDR, showcasing the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs shaded in red and indicated by the vertical solid blue lines. The blue curve shows the underlying “global” continuum, the orange curve indicates the “local” continuum (lc), and the black round symbols mark the anchor points used for the continua determination.
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	[image: Thumbnail: Fig. 2 Refer to the following caption and surrounding text.]	Fig. 2 Spatial distribution of the surface brightnesses of the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs in the Orion Bar PDR in units of Wm−2 sr−1, and brightness ratios relative to the 11.2 μm AIB. The analysis utilizes the 7.7 and 8.6 μm bands measured using a local continuum (lc; Fig. 1). θ1 Ori C is located at the top right of each map. For each map, the color bars span 0.5−99.5% percentiles. The zero pixels, edge pixels, and the two proplyds in black circles seen in the MIRI mosaic, are masked out. The contours trace peak emission for the 11.0 μm AIB (white) and the 11.2 μm AIB (teal). The gray rectangles show template spectra apertures (H ii region, atomic PDR, DF 1, DF 2, and DF 3 from top to bottom); the gray lines delineate the IF and the three DFs (DF 1, DF 2, and DF 3); and the dashed, diagonal white line (top left) indicates the cut across the MIRI mosaic (position angle of 155.79°).
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	[image: Thumbnail: Fig. 3 Refer to the following caption and surrounding text.]	Fig. 3 Normalized surface brightnesses and ratios for the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs as a function of distance to the IF (0.228 pc or 113.4′′ from θ1 Ori C) along a cut crossing the mosaic (see Fig. 2 for the location of the cut). Normalization factors are listed in W m−2 sr−1 in parentheses for each surface brightness. As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos (19.58°)=0.942 must be applied to obtain a perpendicular distance from the IF.
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	[image: Thumbnail: Fig. 4 Refer to the following caption and surrounding text.]	Fig. 4 Correlations of the 7.7[lc]/11.2,8.6[lc]/11.2, and 11.0/11.2 AIB surface brightness ratios. The Spearman correlation coefficients (“R”) for the variables excluding (including) the points from the H ii region (black) and the regions beneath the IF (teal and dark blue) are indicated in red (black). Only the surface brightnesses from alternate spaxels are considered in the correlation analyses. The data points are colored according to regions in the mosaic where those pixels are located (top right panel). This visual region-color scheme is as follows: blue (atomic PDR), dark blue (east IF), teal (west IF), purple (DF 1), yellow (region between DF 1 and DF 2), orange (DF 2), light brown (region west of DF 2), brown (region between DF 2 and DF 3), pink (DF 3), and light purple (region beyond DF 3). The contours highlighting DF 2 and DF 3 are identified through enhanced emission of H2 0−0 S(3) in these DFs. The red circular regions on the color-region map (top right panel) correspond to the protoplanetary disks along the line of sight, which are masked in this analysis.
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	[image: Thumbnail: Fig. 5 Refer to the following caption and surrounding text.]	Fig. 5 Two strongest correlations between ratios of synthetic F770W, F1130W, and F1500W images and measured 7.7/11.2 spectroscopic PAH emission in the Orion Bar. Here the 7.7 μm feature is measured using the global continuum (Fig. 1). Best-fit lines to the data that exclude (include) the H ii region (black) as well as the region near the IF (teal and dark blue), with equations and Spearman correlation coefficients R are shown in red (black). The stars highlight the average values for the atomic PDR (blue), the H ii region (black), and the region near the IF (teal and dark blue).
In the text



	[image: Thumbnail: Fig. A.1 Refer to the following caption and surrounding text.]	Fig. A.1 Composite JWST NIRCam image of the Orion Bar. The JWST-MIRI/MRS IFU FOV is overlaid in white, and the spectral extraction apertures for the five template spectra are indicated with labels and black boxes in the right panel. The red, green, and blue colors encode the F335M (the 3.3 μm AIB), F470N-F444W (H2 emission), and F187N (Paschen α emission), respectively Habart et al. (2024). The ionizing source for the Orion Bar, θ1 Ori C, is represented by the star (*) at the top right edge of the left panel. Right: Two proplyds 203-504 and 203-506 (black circles). The dashed black line indicates the cut across the MIRI mosaic (position angle, PA, of 155.79°). This figure is adapted from Chown et al. (2024), with permission.
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	[image: Thumbnail: Fig. C.1 Refer to the following caption and surrounding text.]	Fig. C.1 Normalized surface brightnesses and their ratios for the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs as a function of distance to the IF (0.228 pc or 113.4” from θ1 Ori C) along a cut crossing the mosaic (see Fig. 2 for the location of the cut). Here, we include radial profies for the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1), for comparison. Normalization factors are listed in W m−2 sr−1 in parentheses for each surface brightness. As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos (19.58°)=0.942 needs to be applied to obtain a perpendicular distance from the IF.
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	[image: Thumbnail: Fig. C.2 Refer to the following caption and surrounding text.]	Fig. C.2 Spatial distribution of the surface brightnesses of the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs in the Orion Bar PDR, in units of Wm−2 sr−1, and brightness ratios relative to the 11.2 μm AIB. Here, maps of the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1) are presented for comparison. θ1 Ori C is located toward the top right of each map. For each map, the range of the corresponding color bar is set between 0.5% and 99.5% percentile level for the data, while zero pixels, edge pixels, and pixels covering the two proplyds as seen in the MIRI mosaic, indicated by the black circles, are masked out. The contours trace peak emission for the 11.0 μm AIB (white), the 11.2 μm AIB (teal). The rectangular apertures of the template spectra for the H ii region, atomic PDR, DF 1, DF 2, and DF 3, from top to bottom, are shown in gray, the gray lines delineate the IF and the three DFs, DF 1, DF 2, and DF 3, and the dashed, diagonal white line in the top left map indicates the cut across the MIRI mosaic (position angle of 155.79°).
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	[image: Thumbnail: Fig. C.3 Refer to the following caption and surrounding text.]	Fig. C.3 Correlations of the 7.7/11.2, 8.6/11.2, and 11.0/11.2 AIB surface brightness ratios, where plots involving the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1) are presented for comparison. The Spearman correlation coefficient ρ for the variables excluding (including) the points from the H ii region (black), and regions beneath the IF (teal and dark blue), are printed in red (black) in the panels. Only surface brightnesses from every other spaxel are considered in the correlation analyses. The data points are colored according to regions in the mosaic where those pixels are located (top right panel).
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	[image: Thumbnail: Fig. D.1 Refer to the following caption and surrounding text.]	Fig. D.1 Correlations between ratios of the synthetic images involving F770W, F1130W, and F1500W and the measured 7.7/11.2 spectroscopic PAH emission in the Orion Bar. Here the 7.7 μm feature is measured using the global continuum (Fig. 1). Lines of best-fit through the data excluding (including) the points from the H II region (black), and the regions near the IF (teal and dark blue), their equations and the Spearman correlation coefficients R are shown in red (black). The star symbols highlight the average values for the atomic PDR (blue), the H ii region (black) and the region near the IF (teal and dark blue).
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        AIB template spectrum for the Orion Bar atomic PDR, showcasing the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs shaded in red and indicated by the vertical solid blue lines. The blue curve shows the underlying “global” continuum, the orange curve indicates the “local” continuum (lc), and the black round symbols mark the anchor points used for the continua determination.
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        Spatial distribution of the surface brightnesses of the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs in the Orion Bar PDR in units of Wm−2 sr−1, and brightness ratios relative to the 11.2 μm AIB. The analysis utilizes the 7.7 and 8.6 μm bands measured using a local continuum (lc; Fig. 1). θ1 Ori C is located at the top right of each map. For each map, the color bars span 0.5−99.5% percentiles. The zero pixels, edge pixels, and the two proplyds in black circles seen in the MIRI mosaic, are masked out. The contours trace peak emission for the 11.0 μm AIB (white) and the 11.2 μm AIB (teal). The gray rectangles show template spectra apertures (H ii region, atomic PDR, DF 1, DF 2, and DF 3 from top to bottom); the gray lines delineate the IF and the three DFs (DF 1, DF 2, and DF 3); and the dashed, diagonal white line (top left) indicates the cut across the MIRI mosaic (position angle of 155.79°).
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        Normalized surface brightnesses and ratios for the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs as a function of distance to the IF (0.228 pc or 113.4′′ from θ1 Ori C) along a cut crossing the mosaic (see Fig. 2 for the location of the cut). Normalization factors are listed in W m−2 sr−1 in parentheses for each surface brightness. As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos (19.58°)=0.942 must be applied to obtain a perpendicular distance from the IF.
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        Correlations of the 7.7[lc]/11.2,8.6[lc]/11.2, and 11.0/11.2 AIB surface brightness ratios. The Spearman correlation coefficients (“R”) for the variables excluding (including) the points from the H ii region (black) and the regions beneath the IF (teal and dark blue) are indicated in red (black). Only the surface brightnesses from alternate spaxels are considered in the correlation analyses. The data points are colored according to regions in the mosaic where those pixels are located (top right panel). This visual region-color scheme is as follows: blue (atomic PDR), dark blue (east IF), teal (west IF), purple (DF 1), yellow (region between DF 1 and DF 2), orange (DF 2), light brown (region west of DF 2), brown (region between DF 2 and DF 3), pink (DF 3), and light purple (region beyond DF 3). The contours highlighting DF 2 and DF 3 are identified through enhanced emission of H2 0−0 S(3) in these DFs. The red circular regions on the color-region map (top right panel) correspond to the protoplanetary disks along the line of sight, which are masked in this analysis.

      

    

  
    
      Fig. 5 

      
        [image: Fig. 5 Refer to the following caption and surrounding text.]
      

      
        Two strongest correlations between ratios of synthetic F770W, F1130W, and F1500W images and measured 7.7/11.2 spectroscopic PAH emission in the Orion Bar. Here the 7.7 μm feature is measured using the global continuum (Fig. 1). Best-fit lines to the data that exclude (include) the H ii region (black) as well as the region near the IF (teal and dark blue), with equations and Spearman correlation coefficients R are shown in red (black). The stars highlight the average values for the atomic PDR (blue), the H ii region (black), and the region near the IF (teal and dark blue).

      

    

  
    
      Table B.1 

      Wavelength ranges for integrating the specific surface brightness of the AIBs studied.

      
        


	AIB
	λmin (μm)
	λmax (μm)





	6.2
	6.0
	6.6



	7.7
	7.05
	8.15



	8.6
	8.15
	9.1



	11.0
	10.9
	11.1



	11.2
	11.1
	11.8





      

    

  
    
      Fig. A.1 

      
        [image: Fig. A.1 Refer to the following caption and surrounding text.]
      

      
        Composite JWST NIRCam image of the Orion Bar. The JWST-MIRI/MRS IFU FOV is overlaid in white, and the spectral extraction apertures for the five template spectra are indicated with labels and black boxes in the right panel. The red, green, and blue colors encode the F335M (the 3.3 μm AIB), F470N-F444W (H2 emission), and F187N (Paschen α emission), respectively Habart et al. (2024). The ionizing source for the Orion Bar, θ1 Ori C, is represented by the star (*) at the top right edge of the left panel. Right: Two proplyds 203-504 and 203-506 (black circles). The dashed black line indicates the cut across the MIRI mosaic (position angle, PA, of 155.79°). This figure is adapted from Chown et al. (2024), with permission.

      

    

  
    
      Fig. C.1 

      
        [image: Fig. C.1 Refer to the following caption and surrounding text.]
      

      
        Normalized surface brightnesses and their ratios for the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs as a function of distance to the IF (0.228 pc or 113.4” from θ1 Ori C) along a cut crossing the mosaic (see Fig. 2 for the location of the cut). Here, we include radial profies for the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1), for comparison. Normalization factors are listed in W m−2 sr−1 in parentheses for each surface brightness. As the cut is not perpendicular to the IF and distances are given along the cut, a correction factor of cos (19.58°)=0.942 needs to be applied to obtain a perpendicular distance from the IF.

      

    

  
    
      Table D.1 

      Suggested MIRI filter combinations to recover the PAH 7.7/11.2 ratio.

      
        


	No.
	7.7 μm PAH filter
	11.2 μm PAH filter





	1
	F770W
	F1130W



	2
	F770W −1.14 ×
	F1130W −0.29 ×



	
	F1000W +720
	F1500W −450



	3
	F770W −1.14 ×
	F1130W – F1000W



	
	F1000W +720
	



	4
	F770W −1.14 ×
	F1130W −0.98 × F1000W –



	
	F1000W +720
	0.01 × F1500W −360



	5
	F770W −1.14 ×
	F1130W – F1000W −370



	
	F1000W +720
	





      

      
Notes. No. denotes the order number defined in the text of Appendix D.




    

  
    
      Fig. C.2 

      
        [image: Fig. C.2 Refer to the following caption and surrounding text.]
      

      
        Spatial distribution of the surface brightnesses of the 6.2, 7.7, 8.6, 11.0, and 11.2 μm AIBs in the Orion Bar PDR, in units of Wm−2 sr−1, and brightness ratios relative to the 11.2 μm AIB. Here, maps of the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1) are presented for comparison. θ1 Ori C is located toward the top right of each map. For each map, the range of the corresponding color bar is set between 0.5% and 99.5% percentile level for the data, while zero pixels, edge pixels, and pixels covering the two proplyds as seen in the MIRI mosaic, indicated by the black circles, are masked out. The contours trace peak emission for the 11.0 μm AIB (white), the 11.2 μm AIB (teal). The rectangular apertures of the template spectra for the H ii region, atomic PDR, DF 1, DF 2, and DF 3, from top to bottom, are shown in gray, the gray lines delineate the IF and the three DFs, DF 1, DF 2, and DF 3, and the dashed, diagonal white line in the top left map indicates the cut across the MIRI mosaic (position angle of 155.79°).

      

    

  
    
      Fig. C.3 

      
        [image: Fig. C.3 Refer to the following caption and surrounding text.]
      

      
        Correlations of the 7.7/11.2, 8.6/11.2, and 11.0/11.2 AIB surface brightness ratios, where plots involving the 7.7 and 8.6 μm AIBs measured using both the local and global continua (Fig. 1) are presented for comparison. The Spearman correlation coefficient ρ for the variables excluding (including) the points from the H ii region (black), and regions beneath the IF (teal and dark blue), are printed in red (black) in the panels. Only surface brightnesses from every other spaxel are considered in the correlation analyses. The data points are colored according to regions in the mosaic where those pixels are located (top right panel).

      

    

  
    
      Fig. D.1 

      
        [image: Fig. D.1 Refer to the following caption and surrounding text.]
      

      
        Correlations between ratios of the synthetic images involving F770W, F1130W, and F1500W and the measured 7.7/11.2 spectroscopic PAH emission in the Orion Bar. Here the 7.7 μm feature is measured using the global continuum (Fig. 1). Lines of best-fit through the data excluding (including) the points from the H II region (black), and the regions near the IF (teal and dark blue), their equations and the Spearman correlation coefficients R are shown in red (black). The star symbols highlight the average values for the atomic PDR (blue), the H ii region (black) and the region near the IF (teal and dark blue).
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