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Nearby Star and Planet Formation

Jets from Young Stars HST - WFPC2

PRC95-24a - ST Scl OPO - June 6, 1995
C. Burrows (ST Scl), J. Hester (AZ State U.), J. Morse (ST Scl), NASA
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Nearby Star and Planet Formation

DG Tau B

Disks around Young Stars HST «- WFPC2
PRC99-05b » STScl OPO
C. Burrows and J. Krist (STScl), K. Stapelfeldt (JPL) and NASA
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Temporal Evolution

HH 30
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Formation of Stars and Planets

Figure 7 The four stages of star formation. (g) Cores form within molecular clouds as
magnetic and turbelent support is lost through ambipolar difTusion. (&) 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,

Shu, Adams, & Lizano (1987)
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Three Areas GMTIFS Will Impact

e Structure and dynamics of protostellar disks amflavs
— Diffraction FWHM of 20 mas @ 150 pc = 3 AU
— 5x improvement over NIFS+Gemini
— Mars is at 1.5 AU, Jupiter is at 5.2 AU, Saturn is &tA

* Direct detection and study of exosolar planets
— 15 AU @ 150 pc = 100 mas
— Uranus is at 19.2 AU, Neptune is at 30.2 AU

e Star formation and the initial mass function imske star clusters
— The Sun @ the LMC would have K=22.0 mag
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Protostellar Disks and Outflows
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RW Aur — Jet lonization

H, 1-0 S(1)

[Fe II]
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DG Tau —[Fe ll] 1.644 m

Bicknell (1984)
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DG Tau — Jet Variability

0.2” in 13 months => 130 km/s outflow
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Direct Study of Exoplanets

* Nov. 2008

« HR 8799 planets
— 7 M;at 70 AU
— 10 M, at 40 AU
— ?? Mjat 25 AU

o Great promise for
studying other
exoplanet systems
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Initial Stellar Mass Function

HST/WFPC2 VLT/MAD HST/NICMOS

30 Doradus central cluster with VLT MAD (center); H band, 10"x10"
Campbell et al. (2008)
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Super-Star Clusters in Merging Galaxies
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