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[ Summary }

To study the dynamical and physical structures of bright rimmed clouds (BRCs) in a nearby Hl|
region, we observed IC1396, which Is predominantly excited by an O6.5V star, with
(up)GREAT. Our main findings (Okada et al., submitted) include

» Strong [CII] and [Ol] emissions inside the BRC of the northern part of IC1396A suggest a
clumpy structure to allow the UV radiation to reach the middle of the BRC, while the hot and
dense gas traced by C*0O(3-2) and optically thick [Ol] 63um likely shields the UV radiation in
the southern part.

* The peak velocity of [CII] is blueshifted compared to *CO(3-2) and C**0(3-2) in IC1396A,
Indicating gas blown off from the rim to the back side of the BRC. We do not find any sign of

photoevaporating flows.

* The [BCII] analysis in IC1396A gives no evidence that the [CIl] emission has significant

optical depth.

* The optically thin [Ol] 145um emission line at selected positions in IC1396A confirms that the

apparent shift in the peak velocity of [Ol] 63um relative to CO lines Is due to self-absorption.

[ Selected results }

[Cl] [K kmy/s] L3co(3-2) [K km/s]
0 5 10 15 20 25 30 3" 0 10 20 30 40 50 60
i i i i

(iif) CO large scale tail
-1to O km/s

(i) CO large scale tail
+0.5 to +1 km/s

58°19" - 58°19"

18" - 18’

17" Loy 17"

DEC (J2000)
DEC (J2000)

(ii) CO peaks with
outflows

~ () [CI1] rim, +1 km/s

21h41mp0s  40M503 405 30° 21"41mp0s  40M50° 405 30%
RA (J2000) RA (J2000)

Integrated intensity maps (colors) of [CII] (left) and *CO(3-2) (middle) with contours of [CIl] integrated
iIntensity In IC1396E. Red pluses are the positions of outflow-driving sources. The right panel shows
the schematic decomposition. Different colors indicate a difference in velocity (red is the most
redshifted and blue is the most blueshifted). It is uncertain whether IC1396E is in front or behind the
lonized gas, which makes the interpretation of different velocity components inconclusive.
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[ Observations }

SOFIA/(up)GREAT (Heyminck et al. 2012,

Risacher et al., 2018)

* Along term guaranteed time key program
 [CIl]: IC1396A, B, D, E

e [Ol] 63um: IC1396A

e [Ol] 145pm: IC1396A

JCMT HARP (data archive)

e CO(3-2):I1C1396A,B, D, E
e 13CO(3-2):IC1396A, D, E
« C80O(3-2): IC1396A, E

All spectra are convolved to the 16” resolution.
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Channel maps of [CII] in IC1396D. The right bottom
panel shows the Ha image (2.5-m Isac Newton
Telescope; Barentsen et al. 2014). It shows a complex
structure with multiple velocity components, likely
located separately along the line of sight.
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[ Outlook }

We are working on applying the kosmatau3d PDR model (Andree-Labsch et al. 2017,
Yanitski 2023) to the line and continuum emissions in IC1396A in order to derive the
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