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Phases of Interstellar Gas

* Hot lonized Medium (HIM; = "10° K) eee Coronal gas, SNR

 Warm lonized Medium (WIM; ~ 10* K) eee H|| region

 Unstable Neutral Medium (UNM) eee rare?

 Molecular Medium (MM; ~ 15 K) eee CO cloud

2D DHEEEE (WNM => CNM, [RF=>%F)



Phases of Interstellar Gas

S, SNR
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Two Phases of Interstellar Gas
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(e.g., Field et al. 1969; Wolfire et al. 1995; Inoue et al. 2012)
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Numerical Simulations

Colliding gas flow

(a) z= 0 plane (b) z= 0 plane
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Molecular Gas Formation

FENZERI TR FH AR (T ~ 107 yr; Goldsmith+ 2007)
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All-sky HI survey
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GALFA HI survey
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The Dark Gas

log(NH (atom cm'2)

bark)

H
19 195 20 20.5 21 y-ray ﬂLIX = NH

Fig. 4. Map, in Galactic coordinates centered on [ = 70°, of the column densities of dark gas found

in the dust halos, as measured from their y-ray intensity with the reddening map. This gas

complements that visible in HI and CO. The two dust tracers [E(B-V) and 94-GHz emission] yield A

consistent values within 30% over most regions. (G renier et al. 2005)
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The Dark Gas

Dust continuum
VS Gas

jﬂbl‘i ' 1.0 .
P Hbl Ni© (10°' H/em®)

* pure Hz gas

* non-excited CO

e dust property effect
* HI opacity effect

Fig. 8. Map of the excess column density derived from the 857 GHz data. The map is shown in Galactic coordinates with the Galactic centre
& the centre of the image. The grey regions correspond to those where 00 IRAS or CO dats are avalable, regioas with intense CO emission
(Weo > 1 Kkms~7) and the Galsctic plane (lby| < 7).




ptically thick HI gas
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Numerical Simulations

Colliding gas flow

(a) z= 0 plane (b) z= 0 plane
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Cloud edge D EL;RAICO

— average AV =1.48 km/s
A AV =0.57 km/s
B AV =0.63,0.59 km/s

clump
» R =6300 AU, M
=0.03 M,

pillar

Nl

. . 7 2CO spectra AVsman ~ 0.6 km/s, AVye ~ 1.5 km/s
Channel map
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Rl spectra

05 Mg, 15 cm3
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Suzaku (1-5 keV) Suzaku (5—10 keV)

-@- TeV y-ray
= M(Hz)
~©~  Np(Hi)
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[EX] A X—3: £E2EGFEZE Np(H2+HID), I ~7: TeV > N#REE  (Fukui, Sano et al. 2012)
[AX] TeVA > YH#R, KFDF (x2) Np(H2), KERIRF NpHI), £EE[GF Np(H2+HD) DA77
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Nagoya Workshop on the
Interstellar Hydrogen

Date
March 26-28, 2015

Registration
March 6, 2015 HIHT9
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Confirmed invited speakers
« Jean-Philippe Bernard (Toulouse)
« Isabelle Grenier (Saclay) "Mapping the Gas Mass across the HI-Bright to CO-Bright Transition in Nearby Clouds"
e  Tsuyoshi Inoue (NAOJ)

e  Shuichiro Inutsuka (Nagoya) "The Formation and Destruction of Molecular Clouds and Galactic Star Formation"
 Ming-Yang Lee (Saclay) "The Perseus Molecular Cloud: A Local Laboratory for Studying the HI-to-H2 Transition"
Naomi McClure-Griffith (ANU)

«  Hiroyuki Nakanishi (Kagoshima)

«  Naoki Watanabe (Sapporo) "Experimental Approach to the Formation of H2 Molecules on Dust"



