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OPENING SUMMARY

1. Most of the star systems in the
OMC1 cluster are disk-bearing

2. Disks in OMC1 and the ONC are
both more massive and smaller
than in smaller SFRs

3. Photoevaporative feedback may Otter+ 2021
affect ONC stars, but OMC must
be either dynamically or
accretion truncated

Star formation in bound clusters is different
(at least for disks)


https://ui.adsabs.harvard.edu/#abs/2021ApJ...923..221O/abstract
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https://ui.adsabs.harvard.edu/abs/2021A%26A...651A..36S/abstract
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https://ui.adsabs.harvard.edu/abs/2018A%26A...610A..77H/abstract
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ONC+OMC: IR
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ONC+OMC: IR + X-ray
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ONC+OMC: IR + X-ray + radio
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ONC+OMC: IR + X-ray + radio + mm
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ONC+OMC: IR + X-ray + radio + mm
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ONC+OMC: IR + X-ray + radio + mm
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ONC+OMC: IR + X-ray + radio + mm
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ONC+OMC: IR + X-ray + radio + mm
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ONC+OMC: IR + X-ray + radio + mm
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ONC+OMC: IR + X-ray + radio + mm
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ONC+OMC: IR + X-ray + radio + mm
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OMC: IR + X-ray + radio + mm
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THE OMC CLUSTER IS DENSE & FULL OF DISKS
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THE OMC CLUSTER IS DENSE & FULL OF DISKS
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OMC DISKS ARE MORE MASSIVE
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OMC Disks ARE MORE MASSIVE (LIKE cLass O & 1)
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ONC AND OMC DISKS ARE SMALL
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ONC AND OMC DISKS ARE SMALLER
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ONC aAND OMC Disks ARE SMALLER THAN Crass O & |
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SCALING RELATIONS DON'T LINE UP

| —— Fit to B3 data

| ==~ A18Eqn9,L«=1Lq
4 Band 3 measurements - a
“+ Andrews et al. 2018
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WHAT SHRINKS DISKS IN CLUSTERS?

e Photoevaporation (e.g., the proplyds; McCullough+ 1995,
Bally+ 1998) (see also Haworth et al. 2018; Parker et al.
2021)

e Dynamical interactions (e.g., Vincke & Pfalzner 2016)
e Face-on accretion (e.g., Wijnen+2017)
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TRUNCATION IS NOT SOLELY DUE TO PHOTOEVAPORATION

OMC sources are shielded, so they don't get

photoevaporated.
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AT HIGH STELLAR DENSITIES,
CLOSE ENCOUNTERS ARE FREQUENT

Ny = 1.6 x 10° pc

— n.=5.0x10' pc? / Noyc = 0.6 x 10° pc®
— n,=10* pc?
0.8H— n=50x10°pc?® i
n.=10% pc™?
— n.=5.0x10% pc™®
0.6H— ne=10% pc~? i

Winter+ 2018

10° 101! 102 103 104

Otter+ 2021: arXiv 2109.14592


https://ui.adsabs.harvard.edu/abs/2018MNRAS.478.2700W/abstract
https://arxiv.org/abs/2109.14592
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OMC1 1s DeENSER THAN THE ONC

N ouc(Otter+2021) = 1.6 x 10° pc
N onc(Otter+2021) = 0.6 x 10° pc
N onc(Hillenbrand+1998) = 0.2 x 10° pc3



MANY NEW DIskS IN THE OMC
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Disk GALLERY




BUT ARE THEY FREQUENT AND CLOSE ENOUGH?

Interactions on a scale r = g'1/2 happen on a timescale
—1
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BUT ARE THEY FREQUENT AND CLOSE ENOUGH?

Interactions on a scale r = g'1/2 happen on a timescale
—1
t ~ (novg;sp)

3 1

n ~ 10° Ystars PC 7, Vdisp ~ Skm s~

For interactions to push to ~ 30 AU (the largest disk),

) 4 —1/2 n —1/2 Vs —1
1/2 18P

— ~ A_

=t (mm) () ()

15Myr is ~100x too long.

Can squeeze this by a bit b/c disk is smaller than 7; Breslau+ 2014:

0.32
Rdz’sc ™~ 0-28rperi (%)



A different calculation of the same (bonus slide):
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FACE-ON ACCRETION & RAM PRESSURE
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Wijnen+2016 and 2017a, b model: face-on accretion brings in low-7

material, ram pressure strips loosely-bound material.
Bottom-right: not quite as dense as OMC, still too-big disks, but not a bad
match.


https://ui.adsabs.harvard.edu/abs/2016A%26A...594A..30W/abstract
https://ui.adsabs.harvard.edu/abs/2017A%26A...604A..91W/abstract
https://ui.adsabs.harvard.edu/abs/2017A%26A...602A..52W/abstract

DYNAMICAL ENDS TO ACCRETION
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The BN/I/x interaction is the poster case of accretion
ended by dynamical interaction.


http://adsabs.harvard.edu/abs/2017ApJ...837...60B
https://ui.adsabs.harvard.edu/abs/2020ApJ...889..178B/abstract
http://adsabs.harvard.edu/abs/2018A%26A...612L...7F

SUMMARY AND PROSPECTIVES

Disks are smaller and more massive in the OMC
= and generally in more gas-rich regions?

Stellar dynamics are important to disk structure, but gas-
disk interactions may be more important

Dynamics in protocluster regions matter

= This cycle marks a good time to start measuring proper
motions with ALMA!

= Multiplicity and offset hot cores are a sign of dynamical
interactions (also good to examine with ALMA long
baselines)

We need JWST to measure the IR from protostars even in
Orion



OTHER SPECULATIONS

Do THE DISKS START SMALL AND GROW LATER?

Viscous spreading could result in older disks being larger
It is possible that only the dust disks are smaller, but the gas disks are
still big.

However, all disk radii (Orion & elsewhere) are computed based on dust
mass, and there's (presently) no reason to think different environments
would preferentially push the dust in.

Maybe the disks are intrinsically smaller in Orion (Caselli,
Kuiper)
If they're just young, still accreting, maybe they have not
grown larger yet (inconsistent w/Tobin results)
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OMC1 1s DeENSER THAN THE ONC

N ouc(Otter+2021) = 1.6 x 10° pc
N onc(Otter+2021) = 0.6 x 10° pc
N onc(Hillenbrand+1998) = 0.2 x 10° pc3



MANY NEW DIskS IN THE OMC
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Disk GALLERY




ORION Source |
A DISK AROUND A 15 M, YSO

Image: Ginsburg, NRAO



https://www.gemini.edu/node/12343

ORION SOURCE |
A DISK AROUND A 15 M YSO

. Material with Veee < Veiocteq WS lOst.
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V

ejected

=11.5 km/s Y

Disk is onented along the direction of

ngotlon probabl-y re-oriented in ejection

. Mdisk ~ 0.02 - 2 MQ << M*
(Plambeck+2016)

" Srclis leaving the hot core

Image: Ginsburg, NRAO
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Left: Tanaka+ 2020, pair of NaCl-bearing disks.
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OBSERVING THE KEPLERIAN ROTATION PROFILE OF A DISK IS THE MOST
DIRECT WAY TO MEASURE A PROTOSTAR'S MASS

(we can only see the disk, not the star itself)
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YSO pisks IN ORION
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YSO pisks IN ORION
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INCLINATIONS ARE CONSISTENT WITH RANDOM
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THE DISKS ARE MOSTLY OPTICALLY THICK
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MST souRrck serARATION: ONC vs OMC
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BAND-TO-BAND SIZE COMPARISON
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B3-B6 AND B6-B7 SPECTRAL INDICES
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SPECTRAL INDICES
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