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w A Few Terms Expléi_ned,._. |

YSO - Young Stellar Object, inferred from e
relative to a single temperature blackbody.

Class Il YSO — Pre-main sequence star with a protoplanetary disk.
Typical disk lifetime is ~2 Myr (e.g. Hernandez et al. 2007)

Class | YSO - Protostar with a thick disk and ~spherical cold envelope;
| high and variable mass accretion rate; precursor to Class Il.
Typical protostar phase lasts ~0.5 Myr (e.g. Evans et al. 2009)

N(CIl) / N(CI) — A qualitative age indicator for a YSO population.
Larger N(CII) / N(CI) implies older YSOs, on average.

Cep OB3 Gian.t .
Molecular Cloud

4.5 micron




Most Local Star Formation is Clustered,
But Not Dense

Combining GB, c2d, and Orion

Megeath et al. in prep. ——
Lada & Lada 2003
Gutermuth et al. 2009
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Nearly all star formation within 500 pc! Over 7000 YSOs!




Nearby clusters are not spherical, but often elongated and clumpy.
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Stars Form in Molecular Clouds?! You Don't Say!
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Stars Form in Molecular Clouds?! You Don't Say!
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o I > (6™ nearest neighbor)

Class | | N(CIH)/N(EL) = 92/22 =4.2 7
Class II 'Age ~ 2 Myr 1l 0.5 pc

Cep C cluster; Gutermuth et al. 2009
The obvious statement isn't strong enough... In 1-2 Myr old clusters,

Star and gas surface densities are locally on scales >0.3 pc!
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A Correlation Between Star and Gas Surface Density in MonR2!

YSO surface densities: 2000
- 11" nearest neighbor
- Each YSO ~ 0.5 Msun

Gas surface densities: 200
- Near-IR reddening maps
1 Av ~ 15 Msun / pc?

Uniform baseline removed 20 '-::':"-::

>(YSOs) (Msun / pc?)

Class Il YSOs in gray

Diagonal shading:

- Lower Av limit on left

- Lower YSO surface density 0.2 N
limit on bottom (AGN)

Power law fit in green
Alpha = 2.5 10 100
>(gas) (Msun / pc?)



A Correlation Between Star and Gas Surface Density in Ophiuchus!

YSO surface densities: 2000
- 11" nearest neighbor
- Each YSO ~ 0.5 Msun

Gas surface densities: 48]0
- Near-IR reddening maps
1 Av ~ 15 Msun / pc?

Uniform baseline removed 20

>(YSOs) (Msun / pc?)

Class Il YSOs in gray

Diagonal shading:

- Lower Av limit on left

- Lower YSO surface density 02 2\
limit on bottom (AGN)

10 100
>(gas) (Msun / pc?)



A Correlation Between Star and Gas Surface Density in Eight Clouds!
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Oph, Perseus, Serpens; YSOs and Av maps: c2d delivery products
Av map: Gutermuth
Small/Low density clouds consistent! (Chameleon, Lupus, Taurus)



Deviations from the Correlation: Local Evolutionary Differences?

N(CIl) / N(CI) is consistently 200 ij-:'
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Gas Poor (YSO Rich?). Cep OB3b Cluster

3.6 micron
5.8 micron

Known OB stars 24 micron

_ ; have strong effect on gas!
HD 217086 '

. -ElHLJEE .

34 HJ 17br
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YSO Poor (Gas Rich?): Serpens South Filaments
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Age

N(CII} / N(C1)

Nearby Young Clusters Span Ages of < 0.5 to > 3 Myr
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Gutermuth et al. 2009
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>(YSOs) / 2%(gas) by Class, by Cloud
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Star-Gas Evolution Maps

High =(YSOs) / Z*(gas)
Low 3(YSOs)/ >*(gas)
log{Z(YSOs) / =¥gas)} ~ -3.3

MonR2 is largely colorless! Cep OB3 is "motley”,
but embedded clusters

are colorless!




YSO Evolutionary State Ratio Maps

Class |l >> Class |
Class Il ~ Class |




log Zsrr(Maun yr | kpc 2)

EVANS ET AL. 2009
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Circles: c2d cloud-integrated values

Bigielo8 (Individual SF sites in Nearby Galaxies)

Assuming Mean YSO age/lifetime of 2 Myr
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log Zsrr(Maun yr | kpc 2)

EVANS ET AL. 2009
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Bigielo8 (Individual SF sites in Nearby Galaxies)

Assuming Mean YSO age/lifetime of 2 Myr
Modulated Sheet Jeans Fragmentation: Myers 2009
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You are entering the Speculation Zone!!

My apologies for the ad hoc presentation; this was inspired
by yesterday's excellent SF Law breakout session!

2 (large scale) = Integral ( 2(small scale) * dA )/ A

We can measure the area distribution function of >(small scale)!
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Cloud scale integration moves SF law index from

Area distributions of Surface Densities in MonR2
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log Zsrr(Maun yr | kpc 2)

EVANS ET AL. 2009
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Bigielo8 (Individual SF sites in Nearby Galaxies)

Assuming Mean YSO age/lifetime of 2 Myr
Modulated Sheet Jeans Fragmentation: Myers 2009
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Conclusions -

L

Most stars form in clusters,

but clusters are usually not dense (~60 stars / pc?). ' .

. Clear and consistent YSO and gas

surface density correlation in >8 nearby clouds: a ~ 2
Preliminary “evolution analysis” suggests

most clouds are heterogeneous (young, “old”, in-between).
Extremely preliminary examination of area distributions of

small scale surface densities suggest cloud scale o

SF law index as low as a ~ 1.3 Molecular Cloud

4.5 micron

Check out Amanda Heiderman's poster!
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