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The Under tanding of Star Forma tfo.
Dark Clouds in the 1970888 4

® “Since very little is known about the circumstances undegwhich star formation being ES
with a number of more or less arbitrary assumptions g & & .

(R. Larson 1969, MNRAS 145, 271) B 5 1 : .

kB

® “Heiles (1969b) made simple estimates ofi
guestionable assumptions”

(Heiles 1971 ARAA "Physical Cg I Cher titutig

® Star formation takes place in molg .ﬂ Whnefficient (z

rman & Palmer 1974 ARAA) '
ds ~2% ot & A 986) s |

(Integrated o
i |

LT ' . ) 4 ! "
® “There is much evidencethars orm in the interigfs bound molecular clouds, buts ‘
little is yet known about the detailed internal structure !
by which stars form in them. This lack of direct infor eorists considerable scope for

calculating idealized models ... .”
(Larson 1981. MNRAS 194, 809)

I sem‘a'iﬁ’né on-going

“in Heiles Cloud 2)

(Whole field of Hll region related work
- Myers (1976) F(5GHz)<0.34 Jy — N



Deﬁse Q@res In Dark Clouds

1983 Myers )’I - €O observations and column densities of high- ~extinction re
1983 Myers ‘*II - NH, observations and starkformatlon ¥y i
1983 Myers ‘u‘" [l - Subsonic turbulence -

1983 Benson IV - HC.N observations .

1984 Benson Dense cores in dark clodids Young embedded s

1988 Myers V - CO outflow . S
1991 Myers VI - Shapes i
1992 Fuller VII - Line wid
1993 Goodman VIl - Velg
1994 Vilas-Boas IX: Obs
1994 Ladd X: An

aeleon, Musca, and the Coalsack
ular cloud complex

1‘
Mand CCS

1998
2000 S, Corona Australis, Vela, and Scorpius
2002 Dense Cloud Céres =

L

Importa tnc
ot of w7 R
® Only part of 474 S en;

® 13 papers, numbered |'to

r es'

® Not the longest runniE%éeri

— Spectroscopic binary o _ otoelectric radial velocities - Paper
203 : Observatory December 2008 R. Griffin

— 2009: Spectroscopic binaries near the North Galactic Pole Paper 12A
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Dgns Lores In Dark Clouds

1983 Myers - €O observations and column densities of high- _extinctio
1983 Myers ’!._11;.” - NH, observations and star formation ¥y i
1983 Myers b i - Subsonlc turbulence %;
1983 Benson "+ IV-HC.N observations ¥

1984 Benson Dense cores in dark clotids Yéung embedded s

1988 Myers V - CO outflow . X
1991 Myers VI - Shapes

1992 Fuller VII - Line wid

1993 Goodman VIl - Velg
1994 Vilas-Boas [X: Obs 3€leon, Musca, and the Coalsack

1994 Ladd X: An ular cloud complex

1998 Benso Al e d CCS o
2000 Vilas-B : s, Corona Australis -Vela and Scorplus
2002 Cas ense Cloud C8res
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® “CO/C"O 1—%§urvéys of high extinction rediog |

~300 positions In a range gi.nearby Clouds

reglons densmes up ) em’ mass~fewn

0.2 06 1 1.4 14.2 15.0

T(C180) log N(C180)

* W

7 11 15

Tex(C180)

An density

19



e With 249 maps in Jijin*ctalfegional comparisons/limits
on evolution time possible :

e Other tracers: NH, m’

(Benson & Myers 1989;Jijina, Myers, Adams 1999; Fuller & Myers 1993)



NH, cores‘are the sites of star .,
formation e

® Significa_ht*fﬁa'éti%) Y of materiall?
In core likely'toend up in a staks
-
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NH, cores are close to collapse

(b) T=Tp
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4 2um"Sugley - Benson
& s 1084

N fEAS — which cores
#&= have already formed
¥ stars (Beichman,

Myers etial."1986)

g
¥ Starless cores
more quiescent

® [nitial conditions

4 for low mass star
formation
"Just checking.” e Correlate core and

star properties



® Outflows#
® Variation of turbuleng ¥

® | ine width — sizg
O Coherence
O Mea T

OVeIoc ' _ . S COres

-
g,

A

® Dependence B {Liskl "

. ‘A e
g5 With different mass ©
Sy \

Stellar luminosity

:
»8aselli, Myers 1995;

(Fuller & Myers 1993; Myers, L _
an 0, Wilner, Heyer 1998)

Barranco & Goodman1989; G
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Line widths increase with size (LarsQn f Massive Cores
1981; DCDC-III) : -

)
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® Massive cores not

o

» Heo!
CE{1-0) w HCH

® Non-thermal compt casas o .
more st@eping In | | ,-+w|....|4..'..

Low Mass Cores

Log Avyplkm =

LA B R O o
o %

nons |solfh”érmal coI|apse j

(Myers & Fuller 1992; Caselli 8&:Myef#
1995) -~
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2/3 of core have gradients

i

Correlation between tracers

Typical gradient ~1 km/
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DV-Luminosity

.

t-.. bl
® Thermal and non-thermal
components increase with
Increasing source L

® Argued not all NT due ' "4"".
winds ~

® Massive stars forn
dominated cores

Py
Role ma}gngtl ' Ids ?

(Myers, Ladd, Fuller 1991) w5



® Nested emigsion from different
species

® Elongated

Prolate ?

PROLATE

OHLATE

AXIAL RATIO q

MEAN PROJECTED AXIAL RATIO<p>
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3CO J=1-0 FCRAO ‘f

Goldsmith et al.
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~ solar mass ""‘T"

"We ve discovered a Mrswig dust and gas
cloud which is either the beginning of a new
star, or just an awful lot of dust and gas.”
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