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Questions

1. Why are the PAH feature or in young PNe?
2. Why is the broad feature detected in young PNe?
Our Goals

e check whether the transition is related to any dust processing or not
® propose a plausible scenario to account for the transition



Observations

PN G095.2+00.7 imaging/spectroscopy with the Subaru/COMICS



PN G095.2+00.7
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COMICS Observation

Imaging Spectroscopy
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COMICS N11.7um imaging
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COMICS NL spectroscopy
The PAH emission detected in the southern part of the envelope
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Distribution of spectral features

The PAH emission in the southe is twice as strong as in the north.

" I Position Shii{‘]t (arcsecond)

I L]
B Pmﬂk:inl‘lllll.'?
- % S([SIV]) x0.2

~ S([Nell]) x0.8
e S(12um) x 0.1

" HEH S(PAH)

n

m'zarmec'l)
N-
B

W
=
o

=
Y

=
2

L
Z
=
= B
< i
2 06 g
g |
. :
e
:
¥ s}

L
=
o




Excitation Mechanism of PAHSs

PAHSs are excitatd by absorption of a single UV photon.
The intensity of the PAH features are given as

Ipag o Iyy X Npan,

® Ipag: in the south twice as strong as in the north

® Npap: the difference is assumed ~ 10%.

= We estimated the difference in Iyv.




Extinction within the envelope

The difference in the N-band brightness is about 10%.
Assuming the optically thin condition in the mid-infrared,
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ASEUfﬂiﬂg IP_EH?B/IP_AH‘N = EIp(ﬂ.lﬂw),

Ipans

~2 < Tuv >~ 1.
IpanN

According to the SDSS DR7 catalog (Abazajian+ 2009),

B-V ~1.5 <= 79.15um =~ 10.6.

assuming that Ry = 3.1, an extinction curve in Mathis (1990),
and interstellar extinction (4y == 0.31) in Dobashi (2011).



Summary: G095.2+00.7

a N-band image and NL spectra with COMICS
circumstellar dust in a spherical shell-like shape
PAH emission significantly enhanced in the south
possibly caused by the differnt UV intensity

Key Point:
Optically thin in the infrared, optically thick in the UV

We speculate that it is the case in young planetary nebulae.
We propose a simple scenario to account for the spectral transition.
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Young PNe: small & dense envelope

dense envelope = optically thick in the UV
small envelope = high dust temperature

inefficient PAH excitation N ;
hot dust feature in MIR T

Evolved PNe: large & diffused envelope

diffuse envelope = optically thin in the UV
large envelope = low dust temperature

PAHSs efficiently excited (A :
no hot dust feature in MIR T T T

shell expansion = the MIR spectral transition




Origin of Spectral Transition

sequential spectral transition:

« young PNe show no/weak PAH features
¢ evolved PNe do not show the MIR broad feature

the transition simply explained by expansion
¢ young PNe tends to have small and dense envelopes.

¢ evolved PNe have large and dif fuse envelopes.
¢ do not require any dust processing to account for the transition




