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Abstract

BEIOFHEIC. P FERT—ILTOERRAE DB
PBFEFTO—ELEERROEREAMELTRVVEEZEH SN TLVS“Embedded
clusters” (& #+pclZiE Hcluster complexes [ZTFTE,

“Embedded clusters”D4FEE . EFAT—ILTOTALRATITHL . FERT—
JWELTERBERAZENDESZEIZOLVNTERIAT S,



1 Introduction

« BHFEDNDFRAMDZNREIZH S“Embedded clusters” . LTIFRZF . LYELY
HKETIXRZS,

« TNLIEFEHIN-RLEVELNEENTLSH. EEREEOEELRTIO—T

o EURINICIZIER RO EHBEREICZKL DKL FRE

(2MASS, Skrutskie et al., 2006), (c2d, Evans et al., 2003)), (GLIMPSE, Churchwell et al.,

2009; Benjamin et al., 2003), MIPSGAL (Carey et al., 2009)



2 What is an Embedded Cluster?
2.1 Defining “embedded”

« embedded star (or cluster)l&, BA D FEIZEHACAHLNTLNSEHD
o FRAMFIZEOTRASIN ., XTIHEAINGZLDN, EVENKE T HEFRNET

REHIEMNTE, FRAMER

« EIBFREEHLIZBADARET AL ERIRESE SD T, embedded star (or cluster)

(X ATRRIZE LY

« EFMRTRADIICLGDDITHNEMEEZRYBRBRENG I LR T—ILIFH

5 MyrTdh 5 (Leisawitz et al. 1989)

o Q. KE=EEFHIFEEZE>TIYERELEHESE DD T, embeddedf=hiné&LNoT

EFOHEOERDYUTILOEETIEAGL



2.2 Defining “cluster”

c MEAELYLEVLER AVELRATSHEEZF->TLS
« LE=AoT  EROBRAAEX. BF. EFRNOXRZTIHLTEWVE (YS0s) ZRIE
L. RICEFZRD+5

2.2.1 Morphological criteria

- RERNIZ. EHEXYENICHEL. BEE
FOTKAEZEENDE—VEZBETROMFSHIEELERLLKLLVEE

(leli E2LT3cDEEEFE, Ivanov et al. 2002)

(FDAIZIXthe minimum spanning tree (MST) algorithm)



2.2.2 Dynamical criteria

* Lada&Lada(2003) [F35LA ED AV /IN—FEHA. TDEZEEHNL.0 MpSLYELE L VIE
&. EfEAEINSG,

- EFOEZIL. EFOERH. TOEE. BLUZTDOEUTILFEITHEIKREF

o BIREFRAISERDOEREZRET AL, EICEFAETOHRREICIKTFEL. IRED
BMEAETIEHFYIZEHET TS,

(5 Z X Fx3r D 3K (Ascenso et al, . 2007a; Carraro et al, . 2013; Zeidler et al, . 2015;

Rauw et al, . 2011) IZHULVNTEH ., Westerlund 2E TH FERHIE2.8H 58 kpcDEF TH D)

« ESAMmission Gaia(Gaia Collaboration et al. 2016) [ & &

(https://news.mynavi.jp/article/20180502-624845/)

o FERELT. ZLOBMDERD NWZRIRREICBET HFH <A DL, KARELTHE
ERICE DUV DA ALY,

o AL, IRFRTIE, RKiE, ERBEADOMETIICIEREZLLEZITIILIHITEL,

- BV EFZEE.BEE.LE. FHDIELER, ELSIRIET TOERBDOY
HEHZHRNT H5-ODMERERER DITHZECHLY,



https://news.mynavi.jp/article/20180502-624845/

3 Morphology and Structure

e Embedded clusters|ZIZEFEIFLENH B,

- “centrally condensed” or “hierarchical” (Lada & Lada, 2003)

o EGLWERIBARITVFDELGIFZHICEISTERIN, TNOIERGLHIYIERR

ZRIRY B, KIRELGHERAT— L TOEADAEFZTFATHIENTES,

3.1 Observational challenges

« AEEMIE., HEFEHHEDR

- EWRFEEICHEMTERIFEIERSINEZEIX. Embedded clustersATZEAEL.
BRHEREEEHEEZMMICEILSETLED,

o JT4—ILRENSDFETNRAALEETY , EFAVN—BNT—ILEELIZRAIESN
%ﬁilf%g#(:ﬁﬁ&“fﬁid)i%él:(i\ RN MDA TIZKIBLEIRY N EL ST
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3.2 Cluster morphologies

e “centrally condensed”
SEHPHITEBEINTOSERENICREEINSG VSR, — iR ICELERRIINAL
LIz RATHY. FEAEDAUNIIEDLLERI/NSEIREEEIZAET
8o
FEZEEBKIE, BK TR ZI UM FELILE=0OY A TEONEZERBELT
ZTDHRILMNSERIET S,
* “hierarchical”
- Cartwright & Whitworth (2004) [&. 2 DO EEFH DT 5REBAE/NTA—
A—ELTUNTA—I—L1GHPDEIRE
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3.3 The molecular cloud scale

3.3.1 Cluster complexes
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3.3.2 Isolated Clusters

o LMNDMDEmbedded clusters(E ELERAIPNIL (Westerlund 2, NGC 3603, NGC 6611,
and RCW 38) , A4 X1 pchFN LT,
o INHDOINILE HIECluster complexesDE < D EH LY KIFIE

Image credit: X-ray: NASA/CXC/SAO/Sejong Univ./Hur et al; Optical: NASA/STScl
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3.3.3 Unclustered young stars

—58:30

—59:00

—59:30

—60:00

—60:30

I

—61:00

10:52 10:48
Zeidler et al. 2016, Fig. 8

10:44

RA

10:40

10:56

c IRTODENEAOIAT7DFIZH
BOITTIELEL. TLADFEDE
KIZHh=>THEMMILTH
LTL3

o JA4—ILEENREAEFAMSDER
ENEE

o AL KRADE|EIX10~20%FI2E

(Porras et al., 2003; Koenig & Leisawitz, 2014;
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3.3.3 Unclustered young stars

Carina
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4. Age Spreads

« DFEFIERDEZHAT H2HITTIHEL
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4.1 Age spreads in cluster complexes
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4.2 Age spreads in individual clusters
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Fig. 7 (Megeath et al. 2012)
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4.3 Age spreads of the unclustered stars
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5 Stellar mass distributions

RASN-FWERDEEEENHIE. MEAEEEHAMF) D RLViE{E (e.g., Lada
& Lada, 2003)
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6. Embedded Clusters and Star Formation

 Cloud-cloud collisions IZ& & KRR E H D 2R A2 B (NGC 3603, Westerlund 2)

e LZal—13rThoundEN-KEBEEISTHENS

« REFROBFHENNEEDVTIVRTERLMNS(M 20, RCW 120)

o ZODVFIAIF. BEEHRZEDHLIOIZHEICEE L, M L-KEEGZENEH
DiZEIHFIZHE A,

*  “Competing theories” : T4 AV MIR>TEMBL. RTUIYILDFRLENEDA
TEFHHI TS
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