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Abstract
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1"Introduc+on
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2.1$Defining'“embedded”
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2$What$is$an$Embedded$Cluster?$

Fig.$1,$RCW$38, young$embedded$cluster$



2.2#Defining'“cluster”
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2.2.1#Morphological#criteria#
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2.2.2#Dynamical#criteria
• Lada�Lada�2003�{35��z�������]qz��f1.0#Mo#pc3���[a�
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3"Morphology"and"Structure
• Embedded"clusters\^P_Q_[ LHeG

7 “centrally"condensed”"or"“hierarchical”"(Lada"&"Lada,"2003)"
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3.1"Observa(onal,challenges
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3.2$Cluster(morphologies(
• “centrally$condensed”
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• “hierarchical”
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3.3.1$Cluster$complexes$
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Fig.$3 Kuhn$et$al.$2014

3.3$The$molecular$cloud$scale
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• massive$end62.5BIF@ Carina,$Cygnus$X$complexes$(Preibisch$et$al.$(2014)$and$
Reipurth$&$Schneider$(2008,$see$also$Wright$et$al.$(2014))$



Fig.%4
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Rathborne%et%al.%2006



3.3.2$Isolated$Clusters$
• �����Embedded$clusters�	
��(Westerlund$2,$NGC$3603,$NGC$6611,$

and$RCW$38)$�����1$pc������
• ���������Cluster$complexes�����������

Image credit: X-ray: NASA/CXC/SAO/Sejong Univ./Hur et al; Optical: NASA/STScI

Westerlund$2



3.3.3#Unclustered#young#stars#
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(Porras#et#al.,#2003;#Koenig#&#Leisawitz,#2014;#
Gutermuth#et#al.,#2009;#Evans#et#al.,#2009)#

Zeidler#et#al.#2016,#Fig.#8#
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3.3.3#Unclustered#young#stars#
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(Porras#et#al.,#2003;#Koenig#&#Leisawitz,#2014;#
Gutermuth#et#al.,#2009;#Evans#et#al.,#2009)#

Gaczkowski#et#al.#2013,#Fig.#10#

1. �*"�$<A!�E��B��
2. +8E�6K��;M?
&�
3. �=SYRVB��;M?�<	5
�E
&�

:MKE�E��F�).�EXQ[VWUSDJ@A�KM?bubbleIpillarE%
D(KML3

Carina



4.#Age#Spreads
• 	�0F1��E�O��<MN9AFC6
• �2E��DF8E�%��75M:BF��

4.1#Age$spreads$in$cluster$complexes$
• Cluster#complexesF3RXPT�E���E
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Fig.#6 YGetman#et#al.#2014)
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isolated)clusters9>

• 0=JGL=�
>39<�1�2)Myr9(C'#��=���=!�F�1;)5
?'-;C=age)spreadsF�7 ��F��3D6E*

• Westerlund)2��;�
��=	�=��9(C'0=IMHK>�/= ��F�
�3D���>�)

• 37=isolated)clusters9�@�)RCW)38@'4=�"$9#��=�
��=!�
F�28,CNWinston)et)al.)2011O'�)�&N0.5)MyrOF�+D:'0=�
>
Westerlund)2ANGC)3603BC@Cluster)complexes<�3D���.%)

(Winston)et)al.)2011,)Fig.)15)

RCW)38



4.2$Age$spreads$in$individual$clusters$
• age$spread+��)�"�
• 9B<0/I$YSOs$+�9B<II,$III$YSOs/1
�

Fig.$7 (Megeath$et$al.$2012)

4.3$Age$spreads$of$the$unclustered$stars$
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(Kudryavtseva$et$al.$2012,$Fig.$4)$

massive$cluster&+G

• ��(age$spread (�
• �"���*���&+(!�starburst;?C84�
• '�.$%#5(dense$gas4�-2→ Sec.$6



5"Stellar"mass"distributions
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(Lada"&"Lada,"2003,"fig."11)



6"Embedded"Clusters"and"Star"Forma3on"
• �/@embedded"clustersA1"MyrDF"0@1�!� (Sec."4.2)
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Compe3ng"theories"(Bonnell"et"al.,"2003;"McMillan"et"al.,"2007;"Bate,"2009;"Maschberger"et"al.,"2010)"
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Inoue&and&Fukui&2013

Bonnell"et"al."2003


