All the PAHs: A Spitzer-AKARI Cross-Archival
Spectroscopic Survey of Aromatic Emission in Galaxies
Thomas Lai 賴劭愉 (Dept. of Physics & Astronomy, University of Toledo)
JD Smith, Shunsuke Baba, Henrik Spoon, Takao Nakagawa, and Masa Imanishi
email: shaoyu.lai@utoledo.edu

All the PAHs

We present a sample of 437 spectra of extragalactic objects
ranging from 2.5–38 µm drawn from an exhaustive cross-archival
comparison between the AKARI/IRC Point Source Spectral
Catalog and the Infrared Database of Extragalactic Observables
from Spitzer (IDEOS) catalog. A modified version of PAHFIT to
extract these features within the wavelength coverage is
described, and used for the first time to model all the polycyclic
aromatic hydrocarbon (PAH) emission bands from 3-18um
simultaneously. We found the recovered fractional 3.3 µm PAH to
total PAH emission is 2.73±1.80% and to LIR is 0.12±0.09%.

Composite Spectra from 2.5–38 µm
(a)

(a) Composite spectra of eight
classes defined in (Spoon et al.
2007, as shown in (b)). The vertical
lines denote the wavelengths of
major PAH emissions in the MIR.
(b) Diagnostic plot of the 6.2 um

PAH equivalent width and 𝝉Si from
the IDEOS catalog. The red points
are 142 moderate silicate selected
galaxies which we used in the
PAHFIT analysis.
(b)

Fractional 3.3 µm PAH Emission
•
•
•

The fraction of 3.3 µm PAH emission relative to the total PAH
increases with LIR
This trend remains even without attenuation correction
Galaxies with higher 3.3 to total PAH ratio appear relatively
redder in the AKARI spectra

PAHFIT Decomposition

PAHFIT fitted 1C composite spectrum. The modified version of
PAHFIT is able to fit spectra with the coverage from 2.5-38 µm.
PAHFIT was extended to include new features: 3.3 µm PAH, 3.4
µm aliphatic, 3.75 µm Pf𝛾, 4.05 µm Br𝛼 in emission and 3.1 µm
H2O, 4.26 µm CO2, and 4.67 µm CO in absorption.

Dust Grain Evolution Tracks
Each spectrum is modeled
with two attenuation
scenarios:
1. A foreground screen of
dust
2. Continuum-only dust
attenuation. All the PAH and
emission line features are
not subject to extinction.
• These two scenarios are
likely to bracket the real
geometry of the PAH and
continuum emission with
the absorbing material.
• The band ratios of 3.3 to
1 1 . 3 µ m PA H i n t h e
foreground screen and
foreground PAH are 0.31
and 0.20, respectively.

JWST Observation
•

•

NIRSpec & MIRI will
have wavelength
coverage from
0.6-28 µm
The strength of 3.3
µm PAH emission
can be well traced
by the photometry
from narrow band
filters on NIRCam

