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Core and initial mass function
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Spectral Energy Distribution

Measure Thol (~peak of SED)
and Lbol (luminosity)

Lstar = 11 Lg
Tbol = 56 K
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Luminosity Problem

(Kenyon et al. 1990; Dunham et al. 2010)
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Episodic bursts of accretion
(Kenyon et al. 1990; Dunham, Evans, et al. 2009)
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Time dependence needed; episodic accretion is likely (but not only) solution
(e.g., Offner & McKee; see review by Hartmann, Herczeg, & Calvet 2016).




Evidence for
episodic accretion

® Qutbursts on more
evolved protostars 1000 a0
(FUors, EXors)

Jet shocks of HH 111

® Repeated jet shocks (Reipurth 1989; Hartigan et al. 2011)

® Chemical signatures of : y— |
past epochs of high : | mogel 10,
luminosity (e.g., Kim ’
+2011; Jorgensen+2013)

Log Accretion rate

® Models of disk
instabilities
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Models from Dunham & Vorobyov (2012)



Fuor and Exor outbursts

(adapted from Kospal+2011)
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Observed protostellar variability

(Safron, Fischer, et al. 2015)
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Embedded source identified in mid-IR Spitzer;

Strong sub-mm emission post-outburst




Radiative transfer:
a burst through an envelope

(Johnstone et al. 2013)

\

<« Outflow

®  Quiescent (DUSTY)
= == Non-Equilibrium
~25,000 AU A & O x100 Burst (DUSTY)

L. =L +L

tot™ —acc ' —phot

Scattered by dust

Luminosity burst heats the dust;
flux increase at 850 microns
caused by dust temperature
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Time delay: a few weeks (mostly light travel time)




Program description

® 150 total hours spread over 8

fields of 30 arcmin g
Perseus (2), Oph (), Orion (3), t
Serpens (2) ‘g
Roughly monthly monitoring <>§
Previous GBS epoch §

® 182 Class o/l protostars, 132 time lag (yrs)

flat-spectrum srcs, 670 disks

Levels of accretion variability for MRI+Gl
instabilities (Bae+2014, green) and Gl
(Vorobyov & Basu 2010, red)




First re5U|t5/Ca|ibration Default calibrations  __
(Mairs, Lane, Johnstone, et al.) 1 |

NGC 1333

Peak Ratio (I/I;)

Source Number: 2

Peak Flux: 3.374 (Jy/Beam)
| Class: 0+1

Starting Date: 2015-Dec-21

0 20 40
Time (days)

Relative calibration
Few percent accuracy!

Peak Ratio (1/1,,)

Source Number: 2
Peak Flux: 3.651 (Jy/Beam)
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RA ( 12nNN\ Starting Date: 2015-Dec-21

No obvious variability yet,
but still improving methods and applying to fainter sources




Future of JCMT
Transient Survey EEmss—<~gi

Program is running well on 8
regions rich in protostars

No obvious variability yet, but
still improving methods and
applying to fainter sources
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Complementary science: disks,
filaments, VeLLOs

2.5 times deeper than SCUBA2
Gould Belt Survey
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