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Harold Irwin Ewen (Doc
H.I. Ewen) and Purcell 1951

Transit telescope clesignecl
to have the Galactic
Center pass through its

bea m

Receiver sgstem built with

$500. grant Plus militarg

surplus Parts
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- “Scmi~Ana|9tic”

The Millennium simulation:

Virgo Consortium

Collisionless dark matter

Par’ciclc £

of
cooling, star formation,
and feedback.

. “Dissipative”

chlroclgnamic Simulations-

Overwhelminglg Large

Simulations (OWLS)

(Schaye et al. 2009
MNRAS)

Dark matter + gas Particles +

of

star formation.



Complex Processes involving gravity,
radiation, turbulence, magnetic field,

and feedback

= Gas accretion
= Energy dissipation
= Heating / cooling

= Environmental and/or Initial Conditions



Cold feature revealed in

GSH139-03-69
(Knee and Brunt, Nature, 2001)
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Cold HI Observed ? R N oS
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(Li & Goldsmith 2003 ApJ)

"HI Narrow Self Absorption

HINSA
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Total HI column density derived from optical depth
of the 2lcm line:

N(HINSA) =1.8x10"8 AV (km/ s)t,T, cm™

Average HI column density:

7.2x1018 ¢m-2

If using C'80, the abundance [HI/H,] is 0.15%

Under the standard model, this corresponds fo a
cloud size ~ lpc, about 24’ at Taurus distance



H, Formation On Dust Grains

Production rate (s'cm=3 )

1
R, = EngnlovSn

H, Dissociation By Cosmic
Rays

Destruction Rate(cm=3 s1)

(Hollenbach & Salpeter 1970; Buch
& Zhang 1991)

Dy =E&n,,
H, gnz

where & = 3x107s™!

1s the cosmic ray ionization rate.

l 5 Q0 L1574
. .

(Goldsmith and Li 2005 ApJ;
Krco et al. 2010 ApJ)
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“The I;‘npact of Baryon Physics on the

Ol E‘ s .. A y
102 | o AT Structure of High-redshift Galaxies”, Zemp !ensu’ry
- ' et al. 2012, KIAA aken
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0.1 L 5 Consequently, star formation is
N 1| concentrated to higher gas surface
R : { | density regions, resulting in
10 | ] :
5 at a given gas surface
qoé Lo 1 11send ol Tipiasan) density, in less dusty and/or higher
10% 102! 102 102 s

V flux environments.

Goldsmith & Li 2005
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The Astrophysical Journal > Volume 756 > Number 1
Yuefang Wu of al 2012 AgJ 756 76 doi 10 10830008 £3TX/T58/1/76

GAS EMISSIONS IN PLANCK COLD DUST CLUMPS—A SURVEY OF THE J = 1-0
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Pulsar detection: time domain analysis,
observation

Nearby universe: multiwavelength surveys,

Cosmology: detection
and analysis

ISM and star formation: maser

/

Understand nonthermal planetary radio
emission



FAST (Nan, Li, Jin et al. 2011, IUMPD, 20, 1)
- ) better raw sensitivitg

=10 higher surveging speed
=2 -3 times s|<9 coverage  ~14°<d< 66°

Exl:)ectations of FAST:
Numbers of OHM: 10720 times?
-Hig}‘: z OHM: OHM to ; Giga~-M: to
R%: 0.56 —1.02 GHz R4:0.28 - 0.56 GHz
el ensed OHM at
(Zhang, Li, Wang 2012, IAU 287)



Moleculeir{etE

= Over 140 molecules discovered CyoF2C,y(Buckyballs)Discovered
in Planetary Nebular

= One of the richest sepctroscopic

B

source-Orion Nebular is out of mo_vm____wowe wr w

ArGCibO Sky | . ‘

» Comprehensive Line Survey in the 1T :" ]\‘ |
FAST bands FENEV RN TR

= Search for pre-biotic molecules

( )

Cami et al. 2010, Science 329, 1180
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SWAS beam
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Herschel — 28d Generation
Submm Space Mission
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FENERSEAIL
Herschel&X 11Xl HEXOS
Herschel &I #H 0+,

%140 Lis...Li(6) ... et al. 2010,

“Herchel/HIFI Discovery of
Interstellar Chloronium (H,CI+)”,

and many more



COsmology and Molecule Explorer

Universe

@Beginning
cosmological HI
spectrum,
recombination ripple

@Now
Reveal faint

molecular universe




= CAS International Fellows from Developing
Counftries
- Senior Fellow
— Junior Fellow ~$25K per year

= FAST Fellow
- $30K per year
— Housing subsidy
— Travel Grant
- Funding authorization

= East Asian Center of Astronomy (EACOA)

- Postdoctoral fellow ~$60 K per year
- within 5 years of PhD



