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ME B HFRILLEH, MTT 68 fl MTT 71 FIAHN X SPLJCEE b s, RamAME R Z 2
FEG Ep_y KR 1.93, & T E2BT 0K Ep_y ~ 1.44, XPIUEELE ROSAT 1) X H148
AL o 9 E A R, Moffat 258 Al 7 AU MTT 68 HoGitk, R 875 B ) FAGE A 7R sk
A, BE X BHRIEE AT ~ (214+0.7) keV, HERBFLH AT =~ (3.1 4+0.3) keV K, HRIK
FE#E Ny ~ 2.4 x 10?2 em~2, & T 2B 0K Ny = 0.7 x 10%22 cm™2, WAL E FFH MTT68
PRE R R KZ N 847, BER ORGSR, MTT 71 BEEFE. (HE— 8ok, I EH
HC BT, IR, X BRI B

Moffat & NSl MTT 68 A1 MTT 71 H 3 5 1 i R AT A2 0 99 LR AR B 2 XUE R 48,
o X BHEREEST R B T omE KA. MR NGC 3603 UL, MTT 68 SZbx L
RAMRUERG ™, HEEZIAME 0387, /T CXO MR 0.49”, FItAE CXO KM
MHRAGES HEHIXAE RS MTT 68 1) X LN E SHOCE A Ly /Lo ~ 1 x 1075,
e A R g MR Al 1077 5 2 D& Roman-Lopes ¥ MTT 68 1 J. H Al K JBOGE S
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FIFEALZ b, MTT 68 £ RGN PR IR . WP KRR S HD 93129 #B4 At
AHAEL, T HD 93129 S HEH LR g — =2 R4, Kk Roman-Lopes &l MTT 68 A]
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XF NGC 3603 P A JF B AE R ERRE R S IR G i T-5F NGC 3063 A 9RIE X 52245 5t
[(f355H7. Moffat 4 N ™ ¥ AT T NGC 3603 H¥kiB%E4T, 715 30 Doradus. M82 45 [
FURE AR 05 307 AR AR IO P A T LG Towsley 25N ™ 4091 7 NGC 3603 P3S4k
MR BORAS, NN IS PR BB B — AN IEEM NEI B #8000 CIE MR /i Ji
A N R B2 DRI PR AR 5 R IS 5 B T P R A P T B 45 SR A NGC 3603 74
PRIBEEST X FLkAERE, B3] T NGC 3603 P52 H XA I B RGEE .. PRBRE,. “HiE
HEN” F—RIBH

dhAh, Wbl 203 AR, R R A X N RIS VSR X SRR S SR IR A S R
PR R RT3 7 B AR S, 75 NGC 3603 H, XUt ™ E. K NGC 3603 N THAE
(a5 52 o0 A, PN AT M BE S (d=7.0 kpc), 345 B8 {8 ) 45 18] 43 9% R § 47 () Chandra X
SRS AR ME X 43 MBI 555 59— T CXO BIMLNIET (B K J (46 ks), 4
REHHTEFEMN X FHLNE (Lx = 102 ~ 10* J-s~1) BRT WM FR MR R B, —
77 T FRAT TR 253 0 s YRR S G e R b T RS R IR S s S — 5 1H, XT9RI8 X S 4k4R
SRR o0 A A T AL TR 7 B BT R
4.1 BREBEFETHERNUESER

Moffat 25 A "™ %f Chandra X $28 K30 & 2002 4E (W IR IEAT b B, 45 3358 4 5
[IEHE, IR SR CIE RO SRS ™ ™0 Al A THRE T HE 7R PR B A% 0 [X 3 2 B £,
WSS IE S R TE X BRI L KZIN 10773 Js=t, KNSR EEER 20%. %0 X 15K
)X SEIRERN KT = (3.1 £0.3) keV, UL Ng 2958 7 x 10*' em ™2, & NGC 3603 7R
18 PSR B G AR B RERRAE, AAT179 3] T MR AIE X N Ly ~ 1028 Js7! 45
B, HA RS IR TR AL 25% (0L B2 ),

55 30 Doradus (30Dor). M82 &&AN[a] KRS ) 2 Je i 2l X IAH EE,  ARAT 145 21 1) #VSUAR i) X
B 286 FE L 30Dor ANFANECR L (1028 X EE 10%0 Jos—1). HERIFE M Ho WM =,
X SR B Z R A R, AT ] T e e VSRR (3 keV XS EE 30Dor 4
£10.35keV ™, M82 WREAS L 1keV UIKERENL 04keV ). KT AERE NGC 3603
WISAE MR IS H IS5 R A g, FIEFIFE NGC 3603 N, Al X HF4REEL (2 1.5 keV)
(RIS 4R 3 £ Z AT £ R ST (B0 833 1Y), Moffat 25 A\ K SR AR LA 15 3 1 45 AR
A HEA BEAR R AT LS R
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4.2 HRIFBBTENBRIRENINEESER

SRR AR OB T 46 ks ORISR, 2011 4F Townsley 25 A ™ 4080 5E T #5540
RSN R 5 ULRCRT 32 7 B R REVERRAE, JF BRI AT NEI AN FRE M 2N EE T
A5y (XSPEC H AT BRBIY 25 B AR 7 vpshock) X NGC 3603 BEAI7RE X G 2485
MR LA (WL B). TERTR LA S R, AT A S TR AR T AR
T (WEIBb) sk ihZ). W BAAAHEREE (KT = 0.53 keV, kT = 0.60 keV),
23 7 Mk HS NGC 3603 64 R (Ay = 4.5 mag) —EHIMRIL (Ngy = 2.0 x 10%2
em™2, Npo = 1.2 x 10*22 em™2), HEG2AANFE K HEEFHER bR (1, = 2.0 x 1010 cm ™35,
5 = 2.0 x 10" cm™3-s)e I N TE 0.5~7 keV REBL N HIGEE 40 2.2 x 10%° J-s=1
3.3x 102 J.s7l DL ER4ERED, NGC 3603 WHRSMEEA S — iR, IFHIEEIZSD N NEI
AR CIE fPIRES. Hf, 4bF NEDIRES PSS FARTTIR T R R (86%).

NGC 3603
NEI components:
0.53 keV, 0.35 keV, 0.60 keV

e
=
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a) E/keV

¥E: a) BA CXO ACIS-I ¥ (17" x 17, AEIETTE) ARERT L (r = 36”7, WEXIER) FFELsHE X
(B2 AE) N NGC 3603 MiKiE X SRS, Heh R 7 RINEBY AR GRamETE) MiRHE TR b)
Y150 = MR RE AR R SEIEE TR IS (vpshock, FrPGHE A5 RRGH R N AT RS, 7
ANF AR RT TR MRS (5128 0.86 keV 1 2.6 ke V), E MR L5 5 HILRHNA R4 (Galactic
Ridge) FIT SN 155 BT k.

3 a) NGC 3603 M EE=E """, b) 3 NGC 3603 FIIRE X §iiEasritmmanasr ™

BEAh, 7E NGC 3603 17718 X S Lbm it gl ., Townsley 55 N¥A KB G5 T
B SN RS Ll . X8 REY, METHMAKREEEEMKX, £ NGC 3603
ARG L A L A, BIME CXO MMpE BB &2 7 AR S EN T B, Ak
X2 A AT REAAL R A A AT TR FH AR LI B I TR e R, AN A2 DA 3R DL B ARF A
4.3 —HBHRHIFRBETENENIEE

Ji %8 NT 2006 T CC85 RPN RIT R T — & 5 2 BIRE) 1 AU R AR
LB P A 25 B TR L AR S8 (R NS v, WIRHRRER M) (2
BRI —ERR B MR (Z W CC85), 5 T 2 J NS5 8 5 A [ S 3E Bl 88 5 FL S FE AR AR A
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I ELAR A LU 5F AR T RO TS T AR LB A S5 B TR RIAT 16 X SHERdast. Ml R X
BTSSRI I 2 8 TR B AT CIE ARSI (B @ a)), JFERFISHCF 2 HRUE
PRE X SR CTE RSB TR (B @ b)). AbTR AR — g Bk e
TR RS T NGC 3603 b KRR IHRST ) X 5 2R AR (B 8), JEXTAH 2
RS H s LB AR BR A (3% ).
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4 REEFARSDNFEETS0OSETHN X Sexis
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¥E: a) NGC 3603 ff] CXO ACIS-T Elfg. i X SRS AR EAMI: rp. = 19”7 ~ 307,
rpp = 30”7 ~ 83", A EHNERIISIES AU EB R, b) REIERIASR. K, g, B =00 RREN

Da. Db LUK RIS R U5 DO I X P 2ipgil. 20, MO AL 0% R Da. Db XA MR A
IREITTIR,  RILI2R B BRI -

5 NGC 3603 N3RE X STimatmasitass ™



18 FE, % HMAFERER NGC 3603 #1 X 5B R 11

£1 A" MEARERSENNAESR

Parameter Model
Ny / 10?2 cm 2 0.8173:9¢
Tse | DPC 0.68 (fixed)
Abundance / Zg 0.217012
lg Mo /| Mp-a™' —3.377012_0.24
Voo /10% km-s™* 1.53 (KT 0.50)

E: S HORERE TSI 90% BEXH.

4.4 ROPWNEIERFERES TR

FAfE R AR e T BEERGE (d = 7.0 kpe). CXO WL 78R AS 2 LAFI 3 24 5501 5
AT 37 B RS 2 K, NGC 3603 W AEAZ /N T £ 7 2 R IUATRIE N X 4%
FEht. R, SHT T BRI ARSI AT T B R S R RT T I X G 2R S R AR A
B 1.

Moffat 25 A ™ 2002 45 F 2K I 2 i) s RS BD6E 5 SIS H A BB N (S), SR)E
W FLAE e B0 FE T /N IX 3 (X BB e H BE G RE I AT SR S 5T e  IX R AE & J7 Y (RS BE T
—ANEHLIA. B, JFUE EMR S R /N XS i, FRATTTCIEAS B R B St R A —
MEEM N - S B BRI XK T SRR K, ORI L BRI A T g,
R AERE N (S) B Moffat 25 N 256 7 ol XKI. A ATt H SR8 4 5 rb A 25 R 4400 A
HHKLN 1.5 x 103, SIXA X 0h FU 35 30 57 327 B A H s el (H2 X R R
Utk K% 10250 Js7! (4R, WSS IEE T AN ER. R A 7 24
5K, IR LR (A 4> HE AR T BE o R IB R SR 25%.

2011 4F Townsley 25 A ™ #34l Preibisch 25 A\ 2005 4 ™ %f Orion Nebula Cluster [{JHff
FREER, 1EXF NGC 3603 (7518 X 52240 5 1 RS 5 43 B o SR T U B2 Fl 7 P A 284 R B o)
AT 37 R RS TTER (W B b) R i FoR)s b, BN IR 4 BN 0.86 keV
1 2.6 keV, I FARIE B2 B9 — 4k R BB IR 9 s I i — 2 7 il 458 7
Lpre—ms = 3.1 x 10*7 J-s71(0.5~7 keV) HIZER, ORI NGC 3603 778 X S 248 5 L4806
FERT 11.8%. [FIRS, AATAILET 1.5 keV X SR AEDE o = B FT E 7 2 1048 4

Ji NS BB NGC 3603 PR 2 s 5 CLI B ) AU EL A AT R RS A4,
HEA MG O o PR TRIE X L5 M R, e ok i IR rE St or ek (W B
b)). fATINA, 1E 2~8 keV FEEL, 80% MI9RIE X HHLRMR Ak B TR FWH L7 E
(Lx wind = 2.5 x 107 J-s7" X H Lx pre—ms = 8.8 x 1020 J-s7 1) ARGEMATHS R sl G
ZER: Ny = 8.1 x10%' em™2, kT = 3.8 keV, AN FIFTEFELE 0.5~7 keV REBLNHIJERE N
3.8 x 10" J-s7t, FERMATIEITEE (rp, = 83") LAAMKTRIE X ST 2k4e T LLZmE, Ll
Xt AR HE S VR AR A FIAE 115 Moffat 28 AR Townsley 28 NRIZE R —2, B NGC 3603 A HIZN
JREHTEFRTTER T (2.5~3.8)x 10?7 J-s~1 [I5Ri8 X S LRAR ST, IXH 4R L 5 BARTRE
BRI 10%, FFHAERE X SHERBEBE (> 1.5 keV) N, RIHESS T 2ok H AT 15 2 K 5Tk
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5 REi5REYE

FEARSCH, BAVRGHE T RBEMEE X X 2R 05 kI8, Hrh aiEar 37 2.
OB &, DLRRBHAAEN X FEmHNE. RERM2 518 T NGC 3603 H 1) fils LA 575
EBYIR I X LR AR5

7E NGC 3603 P, Moffat 25 AN 7#¢H 43 BURAME R X HLES, 110 X HLx
JEE#IEE R A RBOENG Lx ~ 107" Lo MI8R. Hrp, g B FHH O JE MTT 68 Al
MTT 71 # Lx/Loo =~ 1075, HAER T MRS ™. Jsh, Melena £ A 2008 4t
SHCHEAERY 38 B AME R g ™ A 21 BIFE X FHABRIE]. RIA KA X S Rk
() s A A3 FRATY G HALR SRR 78 X 2 2 YR WA B T BRATE AR 4R 2 L [ NGC 3603 HITE KL
5k,

NGC 3603 1, JRIBZEFHRATIEREPEAR . ERIX 2 LI, TRgHAkm
SRR LI P — 24 1A 0 e PR B P P PR KU SRALL & ™5 SRIBAREN TR, R IR R
FFFETR T4 10% 6 (Lx =(2.5~3.8)x10%7 J.s~ 1), JHH, 7ER# X HHRREBY AN, AL
PR RS 5 S

AT AT NCG 3603 T 78 #2551 e 5 2000 41 46 ks FOULIEHE, €4 N1k Chandra
X SRR AR BB C L BB TIE 0.5 Ms 19 CCD M ™, A 7 %X A K 8 5 %
HETG it 50 ks IR (Canizares 2012, obsID: 13266). SR AIHEEA BT 465 A 2> A /N5t
AR AR S DTRR AN BE A PR, B B S b T NGC 3603 PR ALEE 1) X 4k
mEE, HR, X SRR B0 R T BE FE ATOMDB D4 # % 3.0.6 fRAT, Hfas
THERSEAMRERIIEE S, I E SRR FAEA R EE N (1048 59 B 3 RS ) o 5 B8 1) 88 7
BB, A A DART R AS BB 45 & 2R AEAS R BE R R 5 X — 4R 1E
FATTHE NET R NS5 8 PR Be v /5 SRR IR 58 54 58 4 R0 55 10 Ji 7404008 P s A B
FHATTEE 4 B 10 AR B PR AS 2 B AR B, 33 X 5 A XU DG K
FE B 5 B R 1 — B I A

FAb, R B R 2 SR BN LR A R IR S, W B SAR R AL R
RS, R B AR AR P m ek . 7EIX—40k, S sl 2 & a7t T R,
AN 50 A~ O Al B A K 3D HAE AL 8 b S )4 0 2 FX AT T, W0 Arches 2,
LMC #f (superbubble) N70 1 M17 £l S fRRLEE S M17 B ™. XLl 7E R
PR S T7 R BRI ek S0, H Bl AU B % CIE 5. A1z A 2
HA AMR (adaptive mesh refinement) Th&E[I RAKMIF G 1% H 574 FLASH ™ FR—
A (ATLAATFHY) NEIL B8, &% NGC 3603 #4758 B2 3D FUERHL, IRAHTEFUE R B K
FOC IR, W05 AN R A A 5 ) AL

®http://atomdb.org
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Current Investigations on Young Star Cluster NGC 3603
in X-ray

WANG Qian’?, SUN Weil? JI Li'?

(1. Purple Mountain observatory, Chinese Academy of Sciences, Nangjing 210008, China; 2. University
of Chinese Academy of Sciences, Beijing 100049, China; 8. Key Laboratory of Dark Matter and Space
Astronomy, Purple Mountain Observatory, Chinese Academy of Sciences, Nanging 210008, China)

Abstract: NGC 3603 is a dense young cluster located in the Carina spiral arm of the Milky
Way. The mechanical energy released by the winds from massive stars alters the property
of the ambient medium, and has very important influences on the star formation and the
galaxy evolution process. The X-ray emission in massive star formation region is produced
by the pre-main sequence star, OB star, and diffuse hot gas etc. In this paper, we reviewed
the X-ray radiation mechanisms of those three kinds of sources and presented the X-ray
radiation of point sources and diffuse hot gas in NGC 3603, respectively. For the point
sources, Moffat et al. (2002) detected the X-rays from 43 early-type sources, and found

that they follow the canonical relationship between the X-ray luminosity and the bolometric
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luminosity: Lx/Lyo ~ 1077. They also found that MTT 68 and MTT 71, two O stars
far away from the core region, have enhanced X-ray emission: Lx /Ly, ~ 107°. For the
diffuse emission, Townsley et al. (2011) found that the diffuse plasma in NGC 3603 is in non-
equilibrium state. Ji et al. (2006) fitted the diffuse X-rays in the central annulus region with
the 1-D self-consistent non-equilibrium ionization cluster wind model, and determined related
stellar wind parameters. Besides that, they both found that the X-rays from un-resolved
pre-main sequence stars contribute ~ 10% in total X-ray luminosity. The prospect of X-ray
research on NGC 3603 based on the archival 0.5 Ms Chandra observation is also discussed in
the end.

Key words: Young star cluster; X-ray; NGC 3603; pre-main sequence star; non-equilibrium

ionization
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