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ESA/Herschel/PACS, SPIRE/Gould Belt survey Key Programme/Palmeirim et al. (2013)
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Young stellar objects (YSOs)
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Credit & Copyright: Rogelio Bernal Andreo
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Proplyd atlas

NASA/ESA and L (ESO)



Proplyds description

As fine dust particles clump together deep inside
the protoplanetary disk, ultraviolet radiation from
a nearby hot star eats away at the disk. The outer

portions of the gas bubble are then heated and
removed Dby energetic ultraviolet radiation.

Material falling from the disk toward the
central object fuels twin gas jets.

Gas bubble
™ Protoplane

Tail

/ Stellar wind
Wind shock

Ann Feild (STScI)




I X % [HiR)

-

—

>

@,

%

=
X

ELt

J “\EEIE.;?%\ H




X7 F-i (bipolar outflow)



Proplyds with Jets

IRAS 04302+2247 Orion 114-426

NICMOS

HK Tau/c

(top left): Deborah Padgett, IPAC/Caltech, (top right): Mark McCaughrean, Astrophysikalisches Institut Potsdam,
p g p 118 g phy
(bottom left): Chris Burrows, STScI, (bottom right): Karl Sapelfeldt, JPL/Caltech



The Boomerang
Nebula

370 AU

ALMA (ESO/NAOJ/NRAO); NASA/ESA

Hubble; NRAO/AUI/NSF, Sahai et al. (2017)
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PN M2-9 (the Twin Jet Nebula)

Credit: ESA/Hubble & NASA. Acknowledgement: Judy Schmidt



hubble image

Depicts: HH 2, HH 34, HH 47, Copyright: NASA, ESA, and P. Hartigan (Rice University)
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ALMA (Atacama Large Millimeter/
submillimeter Array)
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Disk Substructures at High Angular Resolution Project (DSHARP; 2018)
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Debris Disk Simulations Generate Spirals, Rings and Arcs

[NASA’s Goddard Space Flight Center]
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77 1E — pre-stellar cores — YSOs

a dark cloud D gravitational collapse C protostar envelope
bipolar /

flow 4

A—10,000 AU-~» time=10

d T Tauri star € pre-main-sequence star B T young stellar system
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100,000 to 3,000,000 1o alter
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Greene 2001, American Scientist, 89, 316
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