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HI LAB

The Leiden/Argentine/Bonn Galactic HI Survey

Kalberla+ 2005
Courtesy of Legacy Archive for Microwave Background Data Analysis



CO surveys : CfA+ NANTEN
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Planck Collaboration, arXiv:1101.2029



Gamma-ray Rl AR : il
Space Telescope



Grenier et al. Science 2005
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Planck Dust Opaci
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Hl 21cm line

In the thermodynamic equilibrium

& — @ex —E ~ @ = 3
N1 (951 P kT

Ny1 = No+ Ny = 4N,

Optically thin approximation

21k [
NHI =4 X Sl 91 Ade’U

= [1.82 % 1018/Adefv (cm™?)
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“Dark gas”

Column densities of “dark gas”
NHcorrected N conventional (Grenier+ 2005) +90

1.31e+19 3.19e+19 1.07e+20 4.03e+20 1.59e+21

-2
% Grenier+ (2005)IC &t TI=70 *ZHLMCIEELTWL log(NH,, ) (atom cm™)
% ;

NHdark — NHcorrected _ NHconventional —Gﬁﬁﬁfﬁg
.NHconventional — WHIX 1.82 X 1018 [Cm-z /(K km/S'l)]

° NHcorrected — NHconventionalx
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HIIZStERIIZEL (T=1-5L1EF)

HI. REVRES0LLTICKEICHFET S
KEBRFEEIL, FIF2FICHD (KERIEE)
(Dickey 2003; Heiles & Troland 2003 ($:&E#5KE DRI H 5 [BER D RE)

HRA - TANDHEBEDREBREZ. TEEXKELDD 1AL
[SKA+ALMA]

DPFEDIE (dense HIDOEIEK)

PTFEDRE (RAEESSHT)
SNRICHK T 5TV NHRDIEIR. dense HIAY/\ KO VIR

YA NKEDKRIRFDEE), KEDBERZDIERE

YA NRETORTFDES)DIRHE
FEHBROIXILF—EBEDREBEL (Fermi collaboration)
FHEHESBHORI=DIER (Planck collaboration)

HRIE BTEWHI TEIMTWS  KIENDASBRBEIHNNE




H2 formation timescale

Formation time scale of H,

dn, 1

gjﬂ"l)”g’%(@

(Hollenbach & Salpeter 1971; Jura 1974)

y: sticking probability for incident H atoms.

<y,>: mean thermal velocity of H atoms.

<o,>: average grain cross section.

ny, ny, & n,: number density of HI, H, and grains, respectively

dn,\" 10° cm™
tform = n2 (d_tz) ~ 107( n ) [yr]
1
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