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We present the results of near-infrared slit-spectroscopic observations of 36 Galactic HII regions with AKARI/IRC, and demonstrate its unique capabilities. The obtained spectra exhibit rich ISM features such as hydrogen and helium recombination lines (e.g., Brα at 4.05µm), PAH emission features, and ice absorption features (e.g., H2O ice at 3.05µm and CO2 ice at 4.27µm). Here, we focus on the PAH emission bands. In addition to the well-known 3.3–3.6μm features, a relatively weak emission feature is detected at ~5.2μm with sufficient signal-to-noise ratios, which we identify as the previously reported PAH 5.25μm band. Based on the relative variations of the 3.3, 3.4–3.6, and 5.25μm bands, we discuss the possible carrier of the 5.25μm band and its potential to probe the PAH size distribution. The 5.25µm band well correlates with both the aromatic 3.3 band and the aliphatic 3.4–3.6 sub-features. This result supports that the 5.25µm band comes from C-H vibration modes of astronomical PAHs. The analysis also shows that both the aliphatic to aromatic ratio of I3.4−3.6μm/I3.3μm and the mid-infrared color of I9μm/I18μm decrease against the ratio of the hydrogen recombination line Brα at 4.05μm to the 3.3μm band. These facts possibly indicate some dust processing in the ionized-gas dominated region.
