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Observational Aspects of PAHs
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5-Component Dust Model
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PAH excitation
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PAH excitation

I.N-phol:on

Single photon excitation

\Exatahon / lonization / Structure




PAH T ISMOYIEEZ HIS

@

Ty il S wem s

¥ [ B
Warkleug i s

e intensity = Iyy X Npan
® excitation = hardness of UV

e ionization = Iyy /ne-
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Ground-based Observations

advantages of ground-based observations
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available bands in ground-based observations

L:3.3,3.4,& 3.5 pm bands
N:86,11.0, & 11.3 pmbands ‘[
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o hRSRMMEYS - BIREE (N.Q)
* B\ ZERE D RERE

o FWHM~0.4" at 10pm
* narrow, middle-band filters

* N-band low-resolution spectroscopy
o PAH ORFSEICE L 1288
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Results

e Planetary Nebula: PNG095.2+00.7
PAH intensity = UV opacity

e Compact Hil Region: M1-78
PAH ionization = UV intensity



MIR evolution (post-AGB - PN)
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the Spitzer/IRS spectra of PNe in the Large and Small Magellanic Clouds
Stanghellini, et al. (2007)




PN G095.2+00.7

C-rich i}lanetary nebula
shell-like morphology

® Tipe ~ 58, 000K (Lumsden+ 2001)
® 9 =1.3" (Aaquist & Kwok 1990)

e d = 2.3Kpc (Chan+ 1992)

® |RAS color: Fys/Fg ~ 2.0

e Age: tt ~ 900 year
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P05|t|on Shlft (arcsemnd)

e Proﬂe in N11. %1 S([Nell]12.81)
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Normalized Flux in N11.7
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Spatial Distribution of PAH emissions
ERMEOD WIS shell-like, PAH 5376 (d not shell-like
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PNG095.2+00.7 @) PAH emission 73fald
UV opacity MEWIC KD THRBATED ‘ ‘
TI& optically thin < 2224 C(J optically thick
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NGC 7023

Berné et al. (2007)
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blue: ionized PAHs, green: neutral PAHs, red: VSGs



Reflection Nebulae
Bregman et al. (2005)
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11.3/7.7: neutral/ionized ratio, G, /n. ionization parameter




M1-78

compact Hi region
®f~ 10"

ed~8.9 Kpc (beyond the Perseus arm)

e two ionizing sources
(NE blob & SW arc)

® strong PAH emissions (1SO/SWs)

e hot dust emission ~10um
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Martin-Hernandes et al. (2008)

PAH & 82510 interaction EEZ T 0I5 Lz K&
NE blob MFEM MM > TLVELLY (WR star?)




Results

2-dimentional spectrum

Images

N11.7 N12.4

UIR11.2



Continuum Subtracted
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lonization Parameter

Photo-ionization against Recombination
PAH ionization is controlled by U/n. (Bakesetal.2001).
We approximate U and n, as
Lng Lsw
2 2
(r—rng)” +072  (r—rgw)” + or?

U x

n, oc 4 /I(Bry)

Lng, Lsw: luminosities of ionizing stars in NE blob and SW arc, respectively.
r — ryg,r — rgw: distances from NE bloband SW arc, respectively.
8r: artificially included to avoid a zero-division.




PAH lonization
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PAH lonization

® PAH11.0/11.3um ratio (& PAH ionization & L — X
o M1-78 DIER(IF Lyg : Lew ~ 1: 2.5 =mE

© M1-78 MEBFIRIR(IL SW HZEHIE L\ S EITHRE FBLIEL)
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Blind Signal Separation method
2D spectrum is decomposed by S =T x A, where

S: 2-dimensional spectrum array (n x A)
T': template array (k x A)

A: coefficient array (n x k)
n: slit position, A: wavelength, k: number of components

T and A are obtained by minimizing

(Snp = (T4),,)°
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BSS decomposition

non-negative signal separation

Relative
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Summary
Investigation of PAHs based on ground-based observations

® PN, Hi region & Subaru/COMICS TEEI
* PAH emission DEERVSE{LERBARIZ

PN G095.2+00.7
* PAH emission mm&ﬁ@’w e’;ﬁft#‘meiﬁ?%m
* PN DR 2RO }-Jbg‘llﬂic. lNopac:ty )‘J‘ﬂ( ED'.‘J'CM‘Z.’JMET&

Hin region, M1-78

* PAH11.0/11.3 pmratio ta PAH Eﬂ&m&:ut&ﬂ«ﬂa;t&&ﬁ
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