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Herschel Studies of HMSF
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Herschel Studies Discussed Here A
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Clumps and Environments

EVOLUTION
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Evolution of Clump Environments
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Ly es a MDCs extracted from W3 region 10

EVOLUTION
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HOBYS W3 studv. Rivera-lnaraham+ 17




MDCs extracted from W3 region 11

EVOLUTION

IR-bright [IR-quiet+starless+UCS IR-quiet Starless
i ) 8
: ' ]

Number

51 5 <

5.2

6879 80 + 53 828 + 821
-0.030 0.238 +0.052
-0.02 0.18 £ 0.02
-0.7 0.7 +0.2
0.7 1.4+ 0.7
-0.4 1.3+05
g £ | 26119

Peak A, [mag]
Enviran A, [mag]

HOBYS W3 study, Rivera-iIngraham+ 17



MDCs “vertical” core evolution 12

EVOLUTION
Parameter All Active Inactive Inactive Inactive
[IR-bright] [IR-quiet+starless+UCS] [IR-quiet] [Starless]
Number 442 3 30 10 6
Mass [M] 25+ 3 324 + 251 126 + 9 118+ 16 107 = 10
<T [K]> 164 +0.3 347+ 5.2 141+1.2 11.7+0.9 12.7+ 3.2
Lrr [Lo] 268 + 106 24721 + 6879 666 + 226 80 + 53 828 + 821
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“Vertical” evolution, e.g. Molinari+ 08



MDCs “diagonal”’ core evolution 13

EVOLUTION
Parameter All Active Inactive Inactive Inactive
[IR-bright] [IR-quiet+starless+UCS] [IR-quiet] [Starless]
Number 442 3 30 10 6
Mass [M] 25+ 3 324 + 251 126 £ 9 118 £ 16 107 £ 10
<T [K]> 16.4 +0.3 3477 +5.2 141+1.2 11.7+0.9 12.7+3.2
Ly [Lol 268 + 106 24721 + 6879 666 + 226 80 + 53 828 + 821
-0.030 0.238 +£0.052
-0.02 0.18 £0.02
-0.7 0.7+0.2
- 0.7 1.4+£0.7
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- 1.1 26+19
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HOBYS W3 study, Rivera-Ingraham+ 17



Evolution to Active Core 14

EVOLUTION
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A SWITCH FOR HMSF [?]

A Switch for HMSF
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M HMSF
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LMSF
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BIMODALITY IN HMSF

ravity (Large Scale Collapse I:ixternally Driven SF Mode
Easiest way, most common direct triggering)




esa Distribution of HMSF

BIMODALITY IN HMSF

loosely bound)
achieved by ED-mode

~15% RARE cluster-
forming mode!!




esa Clusters and HMSF

BIMODALITY IN HMSF
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Massive Star Spatial Distribution

MASSIVE STAR DISTRIBUTION
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MASSIVE STAR DISTRIBUTION
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{ s Possible Causes of Distributed Massive Stars
d-esa

21

* *

** * x

*

. ¢
*
vA e

2.
%

%
). ¢

*
*




Conclusions

SUMMARY & FUTURE PROSPECTS
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HMSF Models

25

Competitive Accretion (Bonnell et al. 1997, 2001)
“The rich get richer model”, ‘location, location, location’

Bondi-Hoyle \G“ g

Accretion, g
determined by
gas dynamics

re-existing
(low-mass)
overdensities

Cluster potential

HMS form first or
simultaneously,
mass segregation

Outflow Regulated Clump Fed Model
(Wang et al. 2010)

mass/core - fed

from pre-exist.

Credit: Zhi- Yun

< Mass segregation

No pre-existing seeds
but Grav potential

important - location,
ocation, location

Filamentary
inflows from
large scale

reservoirs
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OVERVIEW

THEORETICAL CHALLENGES

Evolution: Mechanism, pre-stellar
cores?...

Physics: e.g., Radiation pressure
Preferential Cluster formation

Cluster primordial mass segregation
and age distribution

Bimodality”? Threshold?

OBSERVATIONAL CHALLENGES
Large Distances (kpc - Resolution)
Rare (Statistics)

Disruptive

Short lifetimes

Highly-embedded (IR/submm)

Highly Clustered (Resolution)
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Mass

H-burning designation

Zinnecker et al 2007

Sp. type

10*

10*

10*

T lIIIII:I

- =

b -

ki

[
-
o
=
I
|

L
IBLLLLL

10t

10°

107

|

1

=1
.

1.0

100.0

r " -
-
L =
- E:
3
e E
-
-
E
* -
.
e eal
1 .0

M (M)

Prestellar phase

Protostellar phase

Pre-main sequence phase

Fragment
& Parent cloud
~ [ Cold black body
gE
e
1 10 104 10
X {prm)
Formation of the central protostellar object
=l —— e
Class 0
2t
= §{ Coldblack body
et
o
= ¥
1 10 102 108
A ()
r=0.03 Myr
Class |
1 10 102
A
e B_ir'[hline for
t=0.2 Myr Class 11 pre—main sequence stars
Z >
[T
- . P
g
- Pratoplanetary disk?
10 107
A {pm)
t=1 Myr
Class 1l
L o (_q\‘l -_

Debris « planets?




EVOLUTION

Clumps and Filaments
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Clumps and Filaments




MDCs extracted from W3 region 11

EVOLUTION

Peak A, [mag]
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HOBYS W3 study, Rivera-Ingraham+ 17
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EVOLUTION

Gomez et al. 2014 Fogerty et al. 2016
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MASSIVE STAR DISTRIBUTION

New WRs (and O
stars) on the ‘edge’ of
RCWA49 — scattered e e
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