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~ Perseus Molecular Cloud




ss C

ores —

rle

‘Sta

Sep 27, 2006

Star Formation



'
vl
haid

.

e .
ke

.

& i

' vy
.-._...

Ad
L »
P
s

'

'

I

:
e
Lt .
oimin
i
K : ]
A It
b
et
4
'
&
¥
.- ad Ll Y

=y o 5
el o 3
. ol
| . it

ion

Star Format

v 3 el
{0
.
i
a o
o
T gt
g W
i
i

6

"y

200

AN i
_.p i o



on

—

=D,
SO
RE
FaLs
- O
LL.
it
)
=t ]

200

57

ol




: ‘. ; T = ; g L © . Nebul N.w; ,@ E-:uEB[:E.‘.-:Hl.-'m:I e T A . -
SRSED TR0 i e e RS S EOrmaion R LD DR (R



e " il . s & -
_.a. - F " . = [ el . _-\.: £ n & #
R pet e o [ | .“_: i -4 T is y a0 &Ly
i i Bk » T i o de - - .
- - 1
L .

Dark Globule in IC 1396

006 -

i e R
Sep 27, 2

H a
e .

o0 P
Ao
S

- = L = & E -
X = = §w ! S
- al e r - .
. & v =
= m e g " -y -

Spitzer Space Telescope * MIPS « IRAC
ssc2003-06b

MNASA / JPL-Caltech / W. Reach [SSC/Caltech]

= s i - 3 ¥ . W g m
i . s ' E iy
N W i e L R B LA LEL ru il
- > F = %
59 I e ey He s 3 PR eyl o e
- i e & o [} * - a. r w
¥ iz o B i L b
C - -

AR
8 e 4
- - 4 i e

w x - L} = ] e
i L g A = ] + ¥ W &
- ot " + . T .
A A : & - 4 i - ke
. e " - Ty s oy T L= 2
g T + - ¥ = =
- g e s, - =~ roh - - - e oy X

StarFormatlon TR s Lorlae o T R

=
i vl g
E _+ q
i a* 1
T = Yo a
y - ok
= = i
o - “»
e M & AT b
e G+



| . . 5 Embedded Outflow in HH 46/47 Spitzer Space Telescope * IRAC *',- i -_._{f_._;__-'

e A Inzaot: viziblo light [0SS) s Ny i
: NASA / JPL-Caltech / A. Nariega-Crespo [SSC/Caltech) 56c2003.08f | 0w

-_-____Se;p' 2_7,'2_00_@3- R L \ - Star Formation - i yae e e



" |Orion Nebula

NICMOS

s
) .,_
I-.
3
el
o v

r Formation

[Edge-On Protoplanetary Disk

PRCES-S%: « BT Sel 0P - Hovember 10, 1085
. . MeCaughrean (BA), C. A. O'Owll [Fice University)

Disks
Prmuﬁh:'nllllﬂ 5

a L]
L Beaghenan [MPLL, C., O T i Usisssy], MLTA

;
-
g
- '_
-
i 1 o >
R
L

at'? -
it
o
i "
g ik
L] .
. -
(L .
3
'] - ’.l
a T
Ll ;
. L
L] s - [
e
’
:
o
S |

HST - WFPC2

- .
. L
i
1 | t
+ ~F -n . -
s - | R ! : .
o P A
k T 4 f
L 5 & a i
1 . - i i
oAy - Sy
: md ‘. ¥



ion

*

.rm

#=50)

© StarF




-~ Seeingdustinholes

T il
'.: b )
-
- } .
: ¥ M ] B
e w i " M -
4 i,
e - A .
"
“ (Y
& H
.
"
it -
" e 24 microns
T :
YL e
T '-" S
| & - s | ;'.
- * -. - -;h Ry
S e o A 24-70 microns 450 microns (JCMT)
=5 L] ... A
70 microns n
&
T
- = |. rl

o : ; Fomalhaut Circumstellar Disk Spitzer Space Telescope * MIPS ¥
: : g NASA / JPL-Caltech / K. Stapelfeldt (JPL) 88c2003-06i "
Ol 22806 s S \ I SlarFonmnation Tt = RS R



s
s

)

» o B

24 microns

70 microns

Fomalhaut Circumstellar Disk

NASA / JPL-Caltach / K. Stapelfeldt. [JPL)

| Sep 27,2006

.  See

24-70 microns

3
|.r|:
LA T R
R L
i {

o

450 microns [JCMT)

Spitzer Space Telescope * MIPS

ssc2003-06i

Star _Form'at'ion

ng dustin holes



Star formatlon standard model'
~ (star formation paradlgm)

Shu et al. 1987

Figure 7 The four stages of star formation. (@) Cores form within molecular clouds as
magnetic and turbulent support is lost through ambipolar diffusion. (6) A protostar with a
surrounding nebular disk forms at the center of a cloud core collapsing from inside-out.
(¢) A stellar wind breaks out along the rotational axis of the system, creating a bipolar flow.
(d) The infall terminates, revealing a newly formed star with a circumstellar disk.
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Shu et al. 1987

Figure 7 The four stages of star formation. (@) Cores form within molecular clouds as
magnetic and turbulent support is lost through ambipolar diffusion. (6) A protostar with a
surrounding nebular disk forms at the center of a cloud core collapsing from inside-out.
(¢) A stellar wind breaks out along the rotational axis of the system, creating a bipolar flow.
(d) The infall terminates, revealing a newly formed star with a circumstellar disk.
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- The Standard model (current version)
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Disk/wind

Planet building
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