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Radiative Feedback - -

Sh104 ; Deharveng et al. (2003)
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Radiative Feedback -
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Expanding Shell
in diffuze Hl gas
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Approach : 1D




(H,)
(T ~10K)

o study the physical/chemical structure of the shell
* Does molecular gas accumulates in the shell shielding FUV photons?




Dynamical Evolution
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Mass Evolution

10000 Hz in shell

Hz in shell with CO
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Chemical Evolution of Shell
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Cold Neutral Medium
( n~10/cc, T~100K )

« Study the physical/chemical structure of the shell
» Does molecular gas form from ambient neutral medium?




Dynamical Evolution

HIl
41M ¢, cold HI (n=10/cc, T~100K)
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M-S life time

Accumulation of Molecules
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Hunt of Predicted Gas Phase

Hunt the cold (T~a few x 10 K) HI

21lcm
HI Self-Absorption (HISA) (warm) 21cm

Canadian Galactic Plane Survey
CGPS ; Taylor et al. (2003)

. 1
 HI, HIl, CO, dust

" 7| Chamnel Map
o Image:21cm emission,  contour:CO




CGPS data in W5 HIl region

21cm continuum (HII gas) Image : 60y m dust emission
T,=5K (bright) — 12.5K (dark) Contour : 12CO(1-0) @ v, sz=-39.8 km/s
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CGPS data in W5 HIl region

HI 21cm emission @ v, gz=-39.8 km/s
: T,=45K (bright) — 110K (dark)
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Extra Viewgraphs



Heating / Cooling Processes

region | process reference note
HII < photoionization Spitzer (78) etc.
< Photoelectron Bakes & Tielens (94)
Heating | PDR | H; photodissociation HMT9 (Hollenbach & McKee'’79)
Hs reformation HMT79
Cosmic-ray Shull & Van Steenberg (85)
&I recombination > Spitzer (78) etc.
Lyman-« Spitzer (78)
HII Ol (63.0um) HMB89 (Hollenbach & McKee’89)
qOII (37.29um) > HMS89
" CIT (23.265m) HMS89
Cooling Collisignal ionization Tenorio-Tagle et al. (86)
(GI (63.1 um) HMBS9 f
11 (157.7um HMB89
PDR. | H; rot/vib excitation HMT79, Galli & Palla (98)
<@ rot /vib excita@ HM79
Dust recombination Bakes & Tielens (94)
Collisional dust-gas heat transfer | HM89 12
T1: background source func. heating
T2: dust gas heating




why only H2> Molecules?

column density : NH
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Why small column density ?

Hosokawa & Inutsuka (2006), ApJ, 646, 240
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Density dependence

(1) High density case (2) Low density case
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CGPS data in W4 HIl region

21cm continuum (HIIl gas) Image : 60y m dust emission
T,=5K (bright) — 12.5K (dark) Contour : 12CO(1-0) @ v, sz=-39.8 km/s
1.5 ; ) ' ’ ) 1.5F
1.0f 1.0}
,E? 0.5k . .E? 0.5}
0.0p 0.0}
. : 0
05} : . . 0.5 *
136.0 ' 135.0 | T T — 136.0 ' 135.0 ; ' 134.0
dust shell

CO dust shell




CGPS data in W4 HIl region

HI 21cm emission @ v, gz=-47.3 km/s
: T,=45K (bright) — 110K (dark)

contour : 60y m dust emission
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