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Ed44i 7-/C8%Ajp " A'fe< E XK&"&3+ u LIF >|Cp#,".DO'E jCu#" 08\Cp &
OF1F) W EE3 W, 26 P@ M0?+ W?6 |, 20#{ E D?64i]9}YF>Y Y f, ¢ EK&FfM'E3
j,, OLu#, y+Jijy ?AyA3[F4iA X 44ily J Z# 14, 20#{ A

WTO "V A (Large Magellanic Cloud, LMC) 98Y -, ?20#{‘ & E !D /&éF2 ] (40
50 kpc)" E9-p ~ M'AA | ~n@ (4635)7 4 ~}Yhf (A, < 0.3mag)  A'FE
WTO"VAZ¥%SB(m) »03+E E{WGyCuaOFtF)ACu# A79 A0ONp Aly 4yQ 7-Y
f(M™M*620#{)B'E I"E3_.DO!JIYY fU!(™M*6jf, *6#]pA

30 Doradus C (1°0 30DorC) (2. m) }%WTO"VA] 30Dor =8 f? G ED /&
WCXGY, 0’ @) R13640200 pcE!LG _CupaOFtF) N157BE? é A _Cua OF%F)
SN 1987AE G jCpLa OFfF)=2 OA (honeycomb nebula)A!” FE 30DorC }57>W »
OB O+ LH 90 (NGC 2044) 08$ ELH 90 +aAéJ O 46 @ E5[INCD[ -u&O™E
I” 30DorC 7-a_+a LH90 ], ,ONp¥%CpaoOpx+0 ' A1968 o E Le Marne FJE=+ 4+e
F5Ba, 20#{ )a 30DorC™ E6<Mills 1y & % 1984 o X 843 MHz # 18 O#{ " #,-$ 40
6°E X LMC 4050 kpc, D /é:)A %40 80 pc ™ AEinstein > OOA&!Q?0#{ 1 30DorC

[ X 44iEA 4" EL¢ > ROSAT 20#{ B Cp#, #(se5 =~ " A2000 o E XMM-Newton ,’
N0IQ@ya?Y- 1 30DorCj E3  zn/jX ¥%MZ' X 4471 4]« 20#{°
2«1, #(aeb -’ A

DEC(J2000)

5:36:00.0

RA(J2000)
# O3/yNi8¢ 6[)A 3 Z#!8E!]408¢) 05 1:2keV E5/8¢j 1:2 2:0keV E;8¢j 2:0 7:0keV A

41 C»#,0° Chandra ® RGB 4 (Chi 1+8 2023, » EOu )
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MZ' X 44iEA4 L+ -E44iDFO & 0£, A ZA- JEX"auF + Z [Cp#
1O#{ " IMZ'EA4E2"a p,” RCW 38 AWesterlund 1 EWTO"VA], N117A
N 51D A30DorC™™E 0 M33 ]  1C131 (!]E N11 %4N51D, MZ'EA42&

“+A"™)A X\03+50,'F ECu# ]E 30DorC 90>P,/MZ' X 44i% TeV  44iEA

[e1]

47 EI"E) 30DorCF>|"M,20#{ ¥%.DOIE69U¥%A O3RCu#, (™*6ZW U
2A €DFO, jfA

X\-1JEA OEx6]) 30DorC, 4# 14 U%[EA 4,” 6 & YCu# p&ESAF >| 15,
F Ef>5F 30DorCj 6€A .DO'EO0>) 30DorC, .DOF > Tk5 > ... KA
2 EA464

) 30DorC,EA4.DO'k?+L6]X X 44i# 18 EDCp#, #(@5 X X 44i:X)a]
W 2A Chandra X 44iY- %% AXMM-Newton KFKE = 11 Suzakd™
ET£% 30DorC i, X 44i 7 YAL"{FE 30DorC Xy— (2 MCELS™)A
4+e (2 ALMA ™ A

1

) Ya  44i#18 (2 H.E.S.S™) «970#{ %.D0O'A
21 X GAGHEAE:

Cu# _+aWCXGY,OONp UGh}5YCuaO(6&e i< E+X6< @ E6<WCXGYy,0T!®
%DF>022D[ -0&OLfla,QFO ONpPpE UCpaO(6&EG-J x+0 j%d# Ya X 44iEA
AAF E X 44iEA4iZ2'EA4jf=<Eg@ 6] EA4%MZ' EA4T W2«A [%3# M7
%ACU# W(™MCX &O'D D'~ 10f 10 KECA EA4* X 44ildLe, 9 OANeAMg 1y]
1yCXGY s3P2Ke Y2«H /&€ €1y 4Bad4iA™ D[ -U&OONp]Ji[ CAN 1lys3PE6<
CHAOE4(™]J"XQ ~0, 11yCXGy s3PEF E uH Z,/(™MCX>U%d# D' >! X 447
yBa]]lyCXGy s3P,” 44iJ2hj&sE +X+@YCpaO}DU O, WCX ) Ao%d# FJ
E+Ci2£ DFOly BFO jf DFO-()Aé W+e €E7-Gy ET 10 eV :Ex+0O X 44i<!s DFO
EA4A <l DFOEA 4, yBa_02Z1°...  r»BaE>EA4 x+0, yBa-(" 9TZ>n, j
[O0 MZ', r»Baq6£% E="X+... 44i/(©+x 0Z_ '#qGyL¢NA)-> yE3
'EFJhBaE3.ce E08\X 2keV : 7-ld+k,AFJE+F TZ(©&E A "E3éC|j6Cu#

1. X 44" EA4YuMZ'EA4A

30DorC o f+aMZ'EA 4k ,E'EA 4 k?+ *)a X LG A Bamba 1y &
LG SyBa6A&E )aLG#, yBa=<%Cu#? #, ... 0MZ' @ 6,'Ba»E ! yBa>"
YASEYE=7- ...0Q» 8AnZCu# |E'EA40j0>n,j Cu#,LiGE
Kavanagh 1y 8 A 19" 4> Pp,” EA 4 >0 ZCu & OF1F) MCSNR J0536-69139 £ E
v'N9 )a9+..>n, >CuaOFtF)-(£, y—F 4+eEA 4A+a % XCp# #r u'N 9?0
# Cuao6&e >Cu# , -(AE+X,,F)Ep X 44iEA 4 :-;ECuaOFiF) GG, EA4$
PE>">I"4)R336 0" 1G $Q E6<Cp# uG, ~60 LI’ @ >b8%$6, #r15 " E

I"Cua OFtF)>UAQ |, 7-}%Cu# FG ABF1F)]9 OANeAMg %Si s3P46 @, E
4(M™ME+a E 4(™  O" 1063Cna06&e Q»E DU, O 7-CXGYj 18M F65W ¥%ly ¥

X)Cu#
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40M A iz"TGCXGY93 $ EB F1F),” aU'93$ 7-| (2:2 49) 10°aA
'"EA4 _k?+XLG | O#{ ,)aB'E0Z 7-@ GU _FOLtF ,/Cpua O(6&e > #
+O E+XEL""{FEE3Q,)R36 O+« 7-FP @F /y)aB'E JEA4jO>060, £é

@' A“L"Cp# L+, CnuaOFiF)G 6E XCp# LG y'f AT EA4,  F)E OANeA
Mg s3PCp " EF /¥)aB‘' C/jF O 9h}5Y »Cpa O >Cp#, # +O-( A E+X “TArFEQ
HZ O«JFP@F Zj , X 44iyOTj) A 1ye€f sYOX| {L$9P?

FEKfX KkTe=0:17 086keVF 093$uA 2002 o <ELV5 98& +X ChandraA
XMM-Newton A SuzakuA NUSTAR 1y, ?20#{ zX 30DorC LG O#{" @6 (?fi>"m)E
Babazaki 1y &™) 30DorC $921- ~j , A 40 10pc jjO, B466AE!]XCu

#LzjWJIC I @6E6<? zjl ~Z®" @6A

>71 30DorC RG p #F< >5 0

j kTelkeV 063 )
L# 0.19(0.17 0.23) [30]
Li# 0.21(0.19 0.23) [22]
Lt# 0.66(0.58 0.76) [24]
LG# 0.28(0.20 0.34)
LG# 0.31(0.28 0.34) [25]
Lt (“L” SNR) 0.40(0.37 0.46)
1G 0.18(0.17 0.19)
LG# 0.86(0.85 0.87) [4]
# ON\Y%G] 'F £>70£ 8IE "p)A 90% 57 jL$A
Cu#?G j +a>b, MZ'EA4k,A >I"},.D0'5 I=<E Lopez 1y 8" Yaxcp
#,271GM0?2+02Z$Y O kT =(0:86 0:01)keV," @ 6A Sasakilyé™ +X70a,
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AG[" @B6AXLGH#r UxEhf' 27 G#rAE Kavanagh 1y 8 A0 1" 4 7-9
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8 SN 1006>0 )a#r X <leDFO X 44i ™ >E 0E"s u, Cp a OFtF)Lv5 >0A0
j_Q7--E44i BFO|jpA6< 30DorC _1\02Z2« SN 1006, "a F$AE !MZ' EA 4
JyOX )a& _p9". “X<leDFOEA4, $A]0P/ " EMZ' @6, ky 040 |
53 108 Js ' EF _1\01Q pCu#t, F# )aMZ' EA 4 A X 44IMZ'EA4=008"X¥%
#r:E6<_XoZCu# j G-963EFB$>#r>b O0yAixAAXaZ#r]E
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?7G,/MZ'EA4af" LG PE? G#_MZ'EA40b,j AXE+é 20 opLvs 98é)
Cu#t, MZ'EA4654S7.D0'E Bambalyé ™ )Cp# #r, yBa 8C Y. -, r»BaE
Ba7 93$_ 2.1 29xKavanaghlyé “ F>|1?]-Cp# ~j /Ba6AEr»Ba, 'Ba7
93$ 229 2.88xL¢> 2019, E]G 6] 8]j 220 2.707 xBabazaki 1y
8™ YCu# F>| 1-(f2146 F, B6E 04, Ba7 «*\imX 2 3 {L$AF E 85
IG-nljj», <lsDFOEA4A
Cu#t X 843 MHz # 18, 4+e #>MZ' X 44163Q O-(£

[e=1]

EMZ' X 44i X 4+eb

ATJEB$>MZ' X 44i EA4jf>4+e# !4 08$, E4+eEA4" X “E 1rAd
iMZ' X 441, 7- _+8 % DFO+e €, <IsEA 4 ! ANakamura 1y &' A@Aé fCp a OFt
AIEjz - 'MZ' @6Ls &LS, UDFE &j Weaver 1y 8™ pyF /Cpa o

FIF)@E—oU’, 77A Babazakilyé™ :F 64 Ej2«" E.DO!Y Z[9MZ EA 4
JCu#  MZ' yO>Cu# z” {L$, £3+E 30DorC }% ILtF E£z740 40 pcE>" >
30DorC 4 %Q 7-2A€DFOLfIAE "<l DFO X 44i _>b, "~ AB6<F «?£-p=<)R3
'EQ7-+e €DFO,” 15 &L$ FF CUE+{}XCHua OFfF) 564, jAd (40108 &) A
§9%K, +e €DFO, &L$E G2"W, MZEA4JjOE 7-1 Cu#t X ®780p9
IQ, ChaOB&EEjCu#t 15 E Q 7-+e €A
X9JZCpa O XCp# u(6&EE+,” WAT;E2AE€PDFO X 30DorC ], 64>X...0A
00, CHaOFtF)] =< A  Parizot 1y 8“'>">E OB O+],  WCXGy, OD /&C& O
FE 8#%3 , ONp-(A E+X E x+0 j&@, $}#q Yu.fittq f E — (magnetohydrodynamics,
MHD) # y=DFO~7-2A€A 63<eCp# Y, Jly E+X|fE )aCu# FIE+y =
DFO  x+07-GyQ Ei40 10V eV " 2A €ACH#,” 10% 30%, $}#q7-Gy Ece0+ ~7-
Gy, MZ'2A€]+DFO3 " E6<,ONp%CHA O, 7-GYy9JET96{0 +X % DFO -
E4i"™ ALopezlyé™ AA>E«8 ,050, ja7- % {}Cp# UG, Cpa O(6&:Ci @ Gu
20#{°,MZ' EA 4#qGy A
23 - #IGEE: 08
231  46#16,°.00~
H.E.S.S X 201500 3f) 30DorC, TeV 44iO# ™ AFermi-LAT >5,20#{ Z
270# 30DorC, &... GeV 44i$A™ AX 1 10Tev93$uCu# 30DorC, 4

4i7-Ba +Xr»BasyF EyOj (0:9 02) 10283 s ™A 447 4°0£ 8
152}% 6 ZzE €0 ] TTA
441" O#5 In/jECu# PG, ‘& 0N« _+1,E TeV 4 +Xj€FE«E€
4.@GUAXJEG ;Ej€ -E4i>6l Y1y € falx+O]W o G€EF 0Ole>

@ VyEA*¥ TeV #1138 yOE @ICCu# p-E4ICX €K7-Gy >(™CX 6 O £3+]
Wy =(0:1  25) 10%(ny=1cm 3) 1 JA+a %Cu# 30 DorC | W4O(6&EE+5 ZCua 0™ E
CuaO(6&e @7-, -E4iDFOX)- W40 | 5% 20% @ E 7-j-E4i E40 5 108J7-
GYE C,EwDfo0 Ny & 20cm SE6<iZz X 44"EA4°ANC , Cu#? t,/
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'Df6O ny 01 0dcm 3E"}65 I~ A9 X 447"EA4 2 ?%8SOFr,
z EF65¢uA8%06,” @ "D f XCu# 00;",” UG 7- O "+%0 ;  EFOXQ 6 0O, j 9
7-" XA

) UE«€EA 4, 8 E 447 «8 +e €, E>83EA 4 V4F6 ¢ ZN” “ 4 EB E=0; > X 44i
[ <IEA 4, x+0 «$A ¥4 < 050+e €A XF [y &' ; E i# 147-Ba 6 3 pM0?+,” DFO+e €
J7-Gya0j 4 10 JEEW.A|jO| 15 10 ® TE"5 WJ oE«, CupaOFfF)Gi,

_ e

~Ev' WTO"VOA] £w.iijjOQ 3 =" A XQ 7-Gy ; EE>8$EA 4, CQ)*
+o=AN " E6<X 44i MZ' E " +XQ7-+e€AOLOGEAG!T|Aj P
Y@ GU™ A

. B n/fjY 30DorC,7-Ba63>j€VE«EQ»E6 X 44iA GeV YaTeV 20#{-(
5 8E +X Fermi-LAT yBa#qGy E j:LE EADAEB TeV $A, WCXE ! |E« €08’ ;EA4]
JSHOAJ] (10 1:8) 10 2 T™A-} #.2A0 _j€F E«€EA4E Kavanagh 1y

8™ X 2019 oFJE+ <l DFO X 44i# ANY 30DorC, %3# ;$h.AjE )a $h.Ajz

FI~EW8$jW%¥% 2 10 ?TEizF Zz51E AOQj TeV EA4 _+aF6¢ZN “4Kk,
JEEE«Ejf_ TeV 440 k?+ «$AA
107 ;_ H.E.S.S - 30 Dor C Fermi-LAT
1T
::n 10719 ;_ - Suzaku
= -
g g
= C
< 10%
Z|Eﬂ S
hollso] u
ﬁﬂ 1072
10-22‘.1’.,1 RN R RN RNV ENT BN TRy BV RN R R BRI O
107 102 10 10° 101 104
E/eV
# OX 441 2.8  Suzaku "V E 447 2.8  Fermi %H.ESS'" ™ A<S4i E«€Q»EN4i_j€Q
(&) ..
» A

42 30DorC °73Bg<94

2.3.2 0o A:+k#16,°.J0-

30DorC, F#p 4, y—-Y4+eEA4E 7- +a OB O+ LH 90 (F NGC 2044),
ONp ¥Cpa O(6&e x+0," EB 0+]9 26NQD »O0% 7NC™D[-U&OE=U X 3
7Ma # “Ap'1:E  30DorC, H #r_q6>7 E3LEfCp# LG, EA
4 (?f. Ba)) E!>MZ' X 44i#r9 - -(EW (?fi. Bc))A20cm, 4+eEA4+> H
#r'196 OF EF >76Cu# .y 08$A

Mathewson 1y 8 ) 30DorC, y—-EA4ST6AE #X, y— 7+$Aj 39 m
. 91%3a KF KE(Anglo-Australian Telescope) ¥4y €AN @ y3+5 (image photon-counting

system)AH Y[SI] .ynfj*0Z W, =rM(@5 E'@0Z>4+e$A ..., )R’
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RA(J2000) RA(J2000) RA(J2000)
a) b) c)
# Oa)Ab)Ac) 6[] 03 1keVAl 2keVA2 7keV ,/1yl4iEly/yo64;, 1yldilydx _jT0x
© X 44i/©+6<+7F9 ;A

43 30DorC,° MCELSRGB 4 ([Slj=H =[Ol

5 Eof:Cu# Xy—#1an/jjoZ#(@$AE (j]6 EMO040 125 pc 100 pcE
NGC 2044 A X#r93$puE!] 3Z0P, 0O W8%"]6,KEa63A 6AT
[SH/H ")-E )aF Z" | XCu# "E€? ¥ 0.3E08\0&;E+a¥% [SI] 4i)%d# sOE
B"IW% 04 > 7-9CpuaOFfF) =™ AKavanagh 1y & E+XMCELS , Gy a
6ATYy—#18 44iE5 1> Mathewson f =, 08% (2. 4a) p/j )" A X 30DorC
1E H #, 7063F0 040 2 %400 kms 1 ™ E6< X 08\Cp a OF$F) ] E-()Aé W+e €>0A0
j _FJE+ ™ “008# DFO6< DFO, (DSA)" E2A €EM0?+FO 040 W13000 kms 1 | %d#
7-GYEi " TeV AKavanagh 1y & '>">E%8# X 'El H #r] & E% =}E ! DFJE=+

Jj #ILSLE $ FO O7@63AF 0@ GU>Cp# LG %? G )a, H X 44
 y-(£W 08$ A

[53]

0.4 S ‘ — ot
-69°10'f S5 "
0.3 <
S S -69°12'} 1
xQ i -1
=~ == 3
= B
0224 4o —69°14'f 5
-69°16'F i
Ay I I I _3
0.1 5h37min00s 36min00s 35min00s
RA(J2000)
a) b)
# 0Oa) 41 Cp# X 1 2keV ly4iESCLE>T  [SIYH Ab)20cm ,/lyl4i>0 DX 1A3 %5 mly
J"dE:A,-8C68N) SNR , W8$93 $ E # xE& ?Gy F [ 4+eyBa, Ba7 A

4 4 a)30DorC ,° MCELS[SII/H " rC b)36cm A20cm L* 30DorC °:+kF 5# *Bg

A (3]

Mills 1y 8™ X 1984 0 0 0 +X 843 MHz,” MOST )WTO "V O AF >|3+5 20#{ E
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Mathewson 1y & )F E 4+e$AF >| 1B466 AE!]5 30Dor CA-(" %$A, LG E
?7G,/Ba$£EF>">4+eEA 4 XCu# ,? xj'SAE6G< XL x ...[jj >MZ' | "A
McGeely 8™ 51 ARTF 05 A E AOD| H 4i/j® _?G #rF5Ba, 5% EF

$5S >">' EA4, «$AA  Kavanagh ly &5 *>.7 Cpu# L? G 4+eEA4 26
A(?f. 4b))E!]?G #r/Ba (7 05& & O05) q6£-E 6F/yBa7 @

GUj 30DorC? G, }YBEA™ xLG #r,'Ba (7 06& & 22)$BL' A
<'f [SHUMH ™1 9 0.3Ev_y-Yi4+eEA 4, 8 8G->">9Cu a OFfF) " X E6< X
>5 «7 TAA T XCp# L "X 0ZCp a OF$F) A

3 & 3$A

X=<#18, .y]E 30DorC G-n/j*>n,” J&ESA(© + E )&ESAWCX 4!’ @,
OAZ 9 U %.DO|Cp# 4(™*6 WCXA- }30DorC ]"9 13 Z&E$A>U-(£.D0) "A

Lortet Y Testor™ 1984 o) 30DorC Xy —# !aF >|.DO! E ! X40 F# 1&F >| )" E
AOARTX>P]6, 3 Z>n&:E$A (. B 1$A 6A10A11)x$A6, yBan/j!5 ONC40
OY"D[ -0&Ox$A 10 ]0P,”,0_  Brey 65EMoat ' X 1989 o7 *! yBa2« »
i WN7ATestor 1y 871993 0 141Q )B j LH90 O ]TZ3W60  ($A6 ¥ 10)F >|
120#{6 AE7*$A 6 p >, 0 ]5[40Cu OyO>}%<00 ],"D[#
&0 Brey 58 %\ TSWR 4 -(fE!7* BAT9980 7- $A 10, y-)AfA

Dec(J2000)

5:36:00.0

RA(J2000)

# O30DorC ,.yj Chandra X 0.5 7keV , @VA
45 30DorC p °&I$A
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Bamba 1y 8 X 2004 & Y+X Chandra X 44iY - % XMM-Newton KF KE )
30DorC F>| .02 X 44iyBa6 AA X& $A 6 A]JEY+X Chandra,Q @ 6E@)-E
AOAR 6 Z&ESAE 7*$A 6 |10 P&ESAEYBalv 840 2.1keV, ;" 1ylé€f Q»E
>e8 WCXGY,0O,” X 44iyBa08$EO0 7-> MG 41 Y%Brey 58 9£x$A 10, 0 £
8,Ba7 40) 2E58y0O>yBa6AE 7- #kCOO ]CHa O(6&e+%o;, 8% 6 O x$A
11 5 ONC OB OE'!yBaE3EYE1V8' 1y/6€f Q»E>3A 62«Ix 3 Z$A(1A7A
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Current Investigation on Superbubble 30 Doradus C in the
Large Magellanic Cloud

CHEN Han-xiao®, CHI Yi-heng!, MENG Yi-fan?,
CHEN Yangl?z, ZHOU Pingl;z, SUN Lei2, SUN Wei®*

(1. School of Astronomy and Space Science, Nanjing University, Nanjing 210023, China; 2. Key Lab-
oratory of Modern Astronomy and Astrophysics, Nanjing University, Nanjing 210023, China; 3. Purple
Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008, China; 4. Key Laboratory of
Dark Matter and Space Astronomy, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Superbubbles are large shell-like interstellar medium structures formed by stel-
lar winds from massive stars and supernovae. With obvious emission signatures in multiple
wavelengths, superbubbles are important sites for studying the radiation mechanisms. 30
Doradus C (30 Dor C in short) is located southwest of 30 Dor in the Large Magellanic Cloud.
Its location is basically consistent with OB association LH 90, suggesting that this super-
bubble may have been created by it. Since 30 Dor C was detected in X-ray band by Einstein
satellite in 1981, its X-ray emission has been observed and studied for many years. 30 DorC
is the only superbubble dominated by non-thermal emission in the Large Magellanic Cloud
and it's also the largest non-thermal X-ray emission source in the Local Group. The non-
thermal emission covers the entire region of the superbubble and is most signi cant at the
shell. Such bright non-thermal emission may due to particle acceleration in the superbubble,
and to nd out the evidence, the magnetic eld conditions in the superbubble and radiation

in other bands have also been studied. Compared to non-thermal emission, thermal emission
in 30 Dor C is relatively faint. Most of the thermal emission is detected in the eastern region
of 30Dor C, and there are also a supernova remnant found outside the superbubble at the
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southeast of the shell. In recent years, with the advancement of radio observation, the s-
tudy of molecular clouds of 30 Dor C has also increased. This paper reviews and summarizes
the research of 30 DorC up to now. The basic situation of thermal emission, non-thermal
emission and other bands are discussed rst. Meanwhile, a summary is provided on the
point sources discovered inside the superbubble. The evidence of particle acceleration in-
side 30Dor C is discussed according to the radiation situation, as well as current particle
acceleration models and the formation reasons of 30 Dor C.

Key words: superbubble; Large Magellanic Cloud; ISM
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