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TR P, AT A PR AR 384, AETREKFHAVGEE Ro MR (LG Zad il & ARSIl
52) AR B BEAT R S,

1985 4F IAU (MY Ro = (8.5 + 1.1) kpe; 1993 4F Reid K3
A Z RN e R, BHERNEETBCY Re = (8.0£0.5) kpe , HARIEHIFZHFREL
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YERTRA . SICHA R TARS TRIBMN AL, A 1993 4FLE Ro BRI E LI RGE]

RHBIRA R PO R KFFMRDE) Re A RXRMAGWHEARSIZ —, ERNE
GERXT R BT S R A 207 H A BB, B0, TR E AR R Y RRB R R, LI KO
AR 1] LA RN R e, B 2 45 R SR AR D B R BRI b, TSR R 51
FREAIEE TR RZSHAERFEER S Ro B9R/NHE. mtmT i, CPH 5RO B AR I
S, XTI RREMEMBI P FIR N EE, R R 8 — 8RR (A PR RO ER
T=) Kk, ENRRENJCEMMGELRIY Re WIBEA . R RER REE B H#H

Oort WHHHIE S Ro KAR/MLUEYIMSE, HAWHE A BERYS R BUER. ZERXREL, W
Ho 5 Ro WEARSCERH].

TTAhE AR B R R B B SLa AR W S BN AR R RSB S y sE b, TR T 5 52 _E e 8l 5

f&E HHA: 2009-04-01

TERFROR S PRI R, BOERHATRAMAF O, B Ro =0, (HXFFAZRKMH
WREE 8. 2008-10-27
HEWH: ExHKRFESEIHHE (10773020)

FOHERIE (R, 55— X APH AR D BE A B I 5 B & S E R ST Shapley .
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1918 4%, Shapley FHBUR#IIRCE 2.6 m HImBEWMBFFR T 69 MERIRERA. MilEX
KRB AR RRYH IR 7, Frilad & ForE A Re R AT THE N IER, 2R AU H+
AF=0r 2 —P T NG EMGE, A 90% LA B AL T AN B bRy RER B, Shapley
EWT, X LERRCIR R P T B R G 2 2B FR A, A DR R I R L. A ERIR
B ATHE R «—d @) W Sy R FH I AR W R ey ol, | RPONZEATAD
BEJT . Zeid PEANRYSrT,  Shapley 15 H KB AR R ORIEE AN 13 kpe, XAIFHZE
KIHRCIER PN EE Y, WHRMEH Ro ~8.0kpe 9KT 0.6 ff. R, Kapteyn il
PR T AR RARAL, R Ro = 650 pe B, XAEUE BN, ZEHE
AR T RIS,

HTHEBMREF R EER, Shapley | Al T 1 548 B 09 & 5656 28 LA S — B84 g i o ot
ey R, FmM R e EACEER., EXEWMEYK—EEEN, AT—E
Wi il Shapley i3S B A & K FHAR DI Re , HIRIXTBROR 2 PR 6 B I B A4 Il < i1 s 7™
¥, WandnE st 7 HE 4R EM B IE O G EE RN E S R A, X EE R
TE Shapley #) LAEHR IR A MREFH NI, 1962 4F, Fernie X 75 HERAIR B A 25 6]
SHATIRBLEI AT, 3 Ro = 9.3 kpe P, 20 248 70~80 4EARIH], AT ILIE Ro # L
VEMBRZ, BRIV —EWE R, I Harris %] Re = (8.5 + 1.6) kpe 4% | Tij Frenk &
White FF 3845 - K Ro = (6.2£0.9) kpe (K& &) Ml Ro = (7.2+1.1) kpe (F4 )@ B)© .

EAZE—IHH, AT AR ER N AR AR RN KPR/ OEE R . TEBRIRE F J7 T,
1978 4 Sasaki & Ishizawa F|fIiXKEF M= M MAFEHRBIX, BIFrE <R A%, 5§
H Ro = (9.2 1.3) kpe [ 5 1980 4% Surdin i X B 2 P 425 B 23 [0 43 A PR M7,
5%] Ro = (10.1£0.7) kpc® | We4b,  Hofh bR BE TR0k i 25 18] 43 A7t F STl e oK FH A 4R OB
Ro . AAVEF B RE RR B4R BB 2 (8]0 A R R AR O BE, KIS 45R1EH
Ro =~ 8 kpe P~ | 411 1975 48 Oort & Plaut 18] Ry = (8.7 £ 0.6) kpc 1)) 1991 4F Walker &
Turndrup 84 Re = (8.24 1.0) kpe 1% | B3, Groenewegn % A Fi| Fl % 1T 342748 B IR
% RR ARG Ro = (7.94+0.37 +0.26) kpe (HEMER W IR Z T NHEHLRZME, 5
HHRGREME, TR, b, AR FE AR — R Mira 28 B %15 N /R E
TSR 2 KA R OFE Ry 16~19 | Hirdr 2005 4F Groenewegn & Blommaert B0 25 5
R = (8.6 £0.7) kpc 18

LR Ro HEH BRI AGRA GRIRER . K5 RRAEE, Mira BES) 6
YoM RS, HTE THEEMAXNNE, MARLEXNE, 4 kE, W—REHT Re 4
R B 7R B R ) AR O BT B K B IR 200 | X Ry i i A R R, FA VLBI HAR M
RAKBKEEIR R B 4T, 5 IR AR B 25 ATt A, DUG IR EERE R, dET i &
R, 21~

Br T LR &R, KU R XA LB — R BER AR n DL #E 5,
AR R H FE A 20290 R T B AR BR B0 s 4T BOR B o A 06 B o g B
% . Kerr & Lynden-Bell DA & Reid X 5 #A F DA B & KFHER O BE Ro B9 & K7k, Bl 5 w
S8R DL RO W iR 25 IR T B b 2T Y ER 5239 Reid 45 H K PH 4R 0 BE Y B AR A (E
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N Re = (8.0+0.5) kpe B3 | MIXTRZEAN 6% . FEX Z AT, TAU WK M HEN
Ro =10 kpe (1964 ﬁ) Fl Re = (8.5 +1.1) kpe (1985 ﬁi) (34]

TERT R T JLER, BB KRB T Hm A = lﬂ%xﬁfﬂm%éﬁlﬂﬁi pURIEAS ROk el
FEAWHR R, AT AR H X KPHAROFE Re T2 E, HPaiEA TN RE
bk (INLLFFEE )BT DR i e % 2 7 i (RIS BIELE (9323 Bh 40 ) 18839

T2, BRI A0 UAMAI S E W ? BEIE Lid, 4RI 2 O IR AR T R 3 12 .
HAE, N7 TR EE, X—3 2O RS B A B R S REOR R, Genzel &
Townes 3 12 XF 2 Fiis Be WL B8 BHE 43 A, 46 HH AR ERBUE ST LI Sgr A* MR G404 IRS16
R R B 150 2 R R BE B AR At 1 pe U9 | [, FEM B Sk PHAR U BB Y ] SR,
Re B RAR KBS IR Sgr A (BRLLANIE TRS16) 8] f BE B

2 Ro BYZAEMME

B 5 5 PP S 2R A B W 9% T LA Ay Ko U S R R S T K 2. T B B A kot
M5, RteTTEMERT ERNGREER, Wl =AMELGELMERS, haitiz
ARz (REE) RS, TR RO X E My A BUR R & AR KRR EE R 2 HE, FFiE
BOEMAE R KRR, HAm R ERRELEMERMEM, mingEERE
JERAZMACEHER AR IR, FFE, RS WA FRMROE Re ME M ER 2.,
AT TERH R LA X W 2R A0 B 2 M A PR N AR i (primary measurement) FT4h 78 1
(secondary measurement) |,

2.1 KBKER

Trumpler & Weaver FL7E 1953 AR5 CL4RH U1, 2y SRAE B A 1 1 3 B RTUL 1) 528 B2 IR

SEIRIE B =4 oA, AT LA g R RS E 2R T EE R D(RL kpe #A)

kDo yy = kDo = 0y (1)

K k=474, HELIEE T, ov AMMEEIREE (U km - s HHAL) ,  ope Al oy
DRRIREG, RETT M BATREUE (A7 mas -a~!), 5 D HNHIEERY T EIRR
RS IE, ERTEE AL 500 pc . BEHX AR R T RIEWHEE 3
AETHE: B RAREL R IR, 7EARC At A2 A i) 2 BE i I 2 R BRI & B ARG B b
AR E| —FhIp ikt RARMI U B 17, BARWBRIAREEE, XK BIRER iy LG 2 i 2 X 4
BR: BRPEEAA — ARSI TR R, TEAR T At REWE I 5 77 8 Ak ORI ik 195 5 A £ S 5 7
28 B R% SOATAS R I s PR A R a1 s ) AT VBT B BB LR & RS B2 I s K P8 A 2
HMEAT.

1981 4F, Genzel N E A VLBI HA, 7E 22GHz J Bt L5 Orion-KL R X Py 7K Fk %
BEAYAEXT AT, R B SRR PRBEAE AR 5K, Hlemife % XS BE RS Ky (480 £80) pe 12, R
A, Genzel 5 AF Schneps 55 A F R FER [ B2 B S W51 REKZKBKPEIRATEER A (7T4+1.5)
kpe Al (8.3 +2.5) kpe U341 | LI BRgesy & FH A 4R A] G2 Bhp R, BITAT p ok i R A B S A
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FHARGEE Ro . it W51 RIKIKBKEEIR A 25 R A Ro = (10.8 +£4.6) kpe , FHXF
IREFTEIE 43% 21

1988 4F%, Reid % AR} Sgr B2(N) RX/KFKEEIER) VLBI WITSHEIEREERE R R = (7.1+£1.5)
kpe U I H AR BOEME ., SOIEMESIEL, Ser B2(N) RR/KBKRIES4M A3 11
FrOZ MREEARE 0.3 pe, FMAHER Re = (7.1+£1.5) kpe . [FA4E, Reid SEAXT Sgr
B2(M) RKAKBKEFIREHMNEE Ro = (6.5+1.5) kpe 2 | )&, Gwinn % AMRIERF AR
H, BN WA9(N) REKKIKPEIRAMLINE H Re = (8.1+ 1.1) kpe 23 | JLMIKE B Ryt — 4R
1o L DR PRI BARGE A G O,

LRI BHAR /CEE I 2 {E 5 7R BR R AR R D6 B B i AL BRI DG TE G, & — Pl vkl e 45 21
AL, AANCWAS TR R A0 AR AE 5 Si0 BRRE 31T, A MR T Ro
f s 149461

P EIRAETE 5 — R BEXT Ro #EATHEXIE AR, TERT RO FE AN B R
OH/IR B, REMEEIGT BT EE AN L OH JKFEZENAER 0, Tl 2R TiT
WA R & S R B TR B RS A R AR r S, WIWTRAISE]: Ro =r/0, FRARE (A4
) BEBS. A, van Langevelde & Diamond # LAEZRH], tT32% EFrAr B o FHUER
BRI, JOERE BRI KRRA NS A EAR 0, A AT REE R X RO EE Re U7,

2.2 HEREENEHFE

Salim & Gould 7E 1999 4E45 1, 2 LA BUE B8 12 3 5 71 7T F RORS 1 b I DK FH 4R
D Ro , HERASZEHGIARKY BRI A RH R IR EmR U8 | X —Jr ka3
AJRIE R ARAE —BUE R SE O TR RO R KRR B REERZS G RERS
FERSETERIZE)) , IBa—J7H B Ln 258 A0 %% aT LAAS-1E 2 i 30 ) B (LR
F—J5 T MAARFE B e e B AL E AL AT IS B BT (FEE) , FEE AREHEEN S
EiZ3), METUSREERSIKHAER, Bl Ro . Salim & Gould LM E Re FIREAE]
BOREBE . XPIELE BTN BT T B D e BEAE T PRAIRIRIT U8, Bt 30 a RYMEII, Ro By
AHXTAE BT IR E] 0.5%~2% , BARBHER T HENPIESEL.

2002 4%, Schodel AR KSREHEE S2 Wik ORRKIIMEHE QL0 130AU ,
B0 1 900AU) %8 Ser A* i23)), HEEFMIL A 15 a U9 | BE . Ghez & AIEL Ik
T Schodel % NBIEERE, FHME T HE S2 W EHICE RN B e 458, 51 S2 &—
WUR A 15~20 Mo W TFRE, FRAE 1000 J74E, gAY O8~B0 ; TR B+
W, HERE A 2 A A A AT R, T LARE & KB AY4R O BE Re PO,

2003 4, Eisenhauer % A\ &R T R L IR R BB REaxtmeE B8, gemEs
S2 My R AR EAGHE TR HIKM & VLT MSTZ0AbI, HA AR T HEMIG% R4S,
WL B[] B 247 1992.23~2003.45 4F, Jrit 11 a HR. AT 4R E Re = (7.9440.42)
kpc , §ZETAHA LSRN Re HAGHBRLE, HAXNEEREIE 5% . [, fbi1E
BHAKMHE LEMAWEELREE RN vo = (220.7+12.7) km - s ~! | Eisenhauer % A\ 3£
T AR R AR R A P 133 R R, RAEASC 2.1 MG E R, A
Ro = (7.2+0.9) kpe , 5 Bl S2 WL EF15 2] 09 45 RAF SR RAF, (HREEAL. T m
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B S2 HaEE 3 X INEL E T B YLE K B 3/4, Bisenhauer 2 AT\ ]
[FEA R REBUSER S2 WA FAMMYER, Ro MK B — SR SR 218
iy B81 A 2005 4ERY—IRFFTH, Eisenhauer 5 AFITEE S2 2 WM BTRMGH Re =
(7.62+0.32) kpe B9, R Ro WIBUEY 2003 G RIAFRA BEES, [IREEGIES.

T
1994.32,1995.53
02 | M, 1996.43
L 1996.26
1997.54
015 | 1998.36 ]
= 1999.47
P 2003.45 1
%‘ 2003.35
a - 2003.21
L 2000.47 |
0.05 T 2000.52 ]
2002.66
L 2002.57 4¢2001.50
or 2002.41 ]
2002.25
1 L 200%. 41 0 0 1oy oy by oy 4y
0.1 0.05 0 -0.05 -0.1

&/
B 1 EHE S2 fiEshiig B
AN 4 UL P ST A IR EAE . 22T J7 /D B B Fon Ll A R B BRI 2 R 22, A 7 AR (RN
10 mas) ¥ BIFE A0 -5 BOE AT L IR BE BN E L mas

3 Re BYAEXN &

L2 XM 2 J7 A, BT Ro AHXTE A B2 MORR R R ERAE, mBRRER. X
ZERRAAE, MiraTEUR—WEEMIHAKERESE.

3.1 EREH

HERIR B A AT K AR OB Ro WA JFHLE: WRA N EARZ R BRI R A,
HHREERIXEERANER, Ba BS80S ERHAEN RPN EL L, L
H BT e KRB B AL AL B R AT Re . XL, BRODRE PA B 2w LA A B 7 N 8 AR B
Rk (INRZE RR R R, KT HESE) KiE.

Reid #§H, @ XFABRBHFTCH Ro WEBHESZFETHEREMAR B, L—, W
A& BN RAMM B EE RO, AABRERBSEAEN THE, A ANBALE R AL
B, XBFRIEE LI PRl e AR, FrS A Ro WATRAHZEMRA U0 ) K=, mPERiRER
REEERY), XEBRMMESHNEREE. &5, BRGS0 R S5 5 R
RAM, X—EBiFmAEE,
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AT BRFREEHI 55 BFRIHGFTREH ORIV, —Filui X A BB EEE Z mRAR
i, BARMIEEEEED Zin, L Z < Zim WEANATHE 0 | X — B BRI
By, At i A R R M U AR A RN, T Ro @ (E IR ARkl 2 BRI,

BT _LRE RSN, At R A EE R AR EE R, UG R A An ot (B 48
YRS M,) HWARFEME, WA Re B9 E™EREEm, Fla, 1E8—8%
R, Ko X BT ES%E M, (HB) ffHE &R ENARMSS, AR SR EHAKT
4y % BARARIE R ST E] Re BIIIEE © |

1980 4%, Surdin $#2H T —FECHEFEIMNE Re WJ7IR B, g, BRIREFANEITCEE
FEREAR ORERIGRTTIG R, RS EXMRTR 5 FH (R4 ERxttraqm, SERANEm AT
R, X—HRHE] FIRH E AR R O ALE, B Re . RIEX—JFHE, Surdin 735)F|H] T Kukarkin
1 Harris FrtpysRiREFAREA PLY | BH Ry = (9.9 4 0.3) kpe il Re = (10.3 4 0.6) kpc ,

I-. T T
10 I . . ]
e ¢ - N
on S8 " .
» e
5 o Y
I T IO
N . . . 2
-
i ; . % . . . ]
-10 3 . ]
L . ]
] L 1
0 10 20
X/kpc

B2 BRIREF R KRR ST L p g A
X NHDEE, Z N4 88,

F—HECR B A H RIS Ro MR, ERIHFTERNTE IR poimi B,
1972 4 Wright & Tnnanen VEREE|, 7EARHMFERE. —ATUAZAN 15° WEEERX KN, HIRE
P %08 B L HAA R XM Z, X —BRR B AT 2 0504 L B B SRt AR A BR A (cone of
avoidance) P2 | 1978 4F, Sasaki & Ishizawa HE3X — NI BL 52 i A PR A0 47 1l TR0 28 0 Ff
MR R H, SR EAE RS 7 fEX —ARA IR L, R Peterson
& King ZFRIIBROREF %R 53] Sasaki & Ishizawa #EHH Ro = (9.2 4 1.3) kpe [,

H BROIR B A 25 1) 0 A1 i 8 R FH AR VD BE. R By — S8 FEBEZEIR, W2 WoCHR [33] iR 2.
3.2 X% RR BTE

Ve TE BB EAR 79, K3 RR BUAS BTz A TARIETH M. s EMBRIRE A .
TERR/OIT ML, @i Baade B —RBYMEICX, ATRAMIBI R B X —KEE, BT
RE: RR BRI BEYR M, (RR)=0.6 mag , A RAFVETRHEMIGRAE S E TR H
O, TTRME R UEE Re B4 T -8 F A RERE. HRE RR BB 25
ARME Re , HUABCIREFAEARGETRMEE Ro WA FZIMUN: BOTHMIZREE
H DR AT I AE BN . TR FHA 4RO BE Ro (0K 3) .
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d /kpc

5.0 6.3 7.9 10.0 12.6  15.8
T | T

{
ot

R by ]

lg, (e / kpo)

B3 HOKHERK (1=0,b0=—8°) KE RR B4 BB s 50
HEAKR AR B HODEE, YA AROEE, BEAER Ro = (8.7+0.6) kpc

R, W Re MEHENEERNRZ —& M, (RR) 5ZEEJEE [Fe/H| ZAIHX
A, MAMBEANEA S AR M, (RR) 4 [Fe/H] BIRARSE, HHINEAGPE Z FH-EH
BERXKR. Reid ZREFTAN—LERINA, M(RR) 5 [Fe/H] Z W HEFFTE 0.1~0.2 mag:-
dex ! fyfRkIISE & B3,

NAIRE R AR, REE RR BUAS BP0t B ER T “brE(E”, Bl M, (RR)=0.6 mag
MR —3, APHFREGREYN M (RR)>0.6 , 4:  Strugnell F|HFHHZLGE]
M,(RR)=0.75 54 | i Jones £ AFll Liu & Janes N Baade-Wesselink 7731584 M, (RR)~
0.85 5>~57) | 5 —J5TH, Sandage HUFHFRARF M AR M, (RR)=0.55(H [Fe/H]=—1.3) 53] |

Iesh, BERFCEUERSEmME] Re MMERE. 1991 4 Walker & Terndrup #igiH, MK
WHRHEIGHER Ay /E(B-V) =31, A[LIA Ry =82kpe, HAIW A,/E(B-V) =335,
MA Re = 7.7 kpe 1033

BT U ERRE, Mg B e 25 1 B 45 R, H 8, oMk HR Bl A TA%R
e LR ERDCAEIE A R 0.2 mag , /N T WG BEAAHNVAE (= 1 mag) , HITIASBLLAN
BB R SR e R B T WG B s 2. HIK, Z0AMNE B Ry TH GIE FL AT oG B
M2, FNATECREMRAERS L. £=, HTa/NEBRERERRWENELES, T2
2%t B SN RERENS/NMEL. &5, 75 Baade-Wesselink J73% X745 B FF B8 #4746 %t
SEPREY,  ZLANp B WL B A A

1987 &%, Fernley % A F| ] Baade-Wesselink J7EE#Ef74a %t €5, 53] H $E (1.65 pum)
RE RR BB RMEIEKER < My >= —053—0.2(1gP +0.2) , 3 70 Bk EESY
Ro = (8.040.6) kpc M | 553 Reid HRIEL Py P15 1 45 RETHEFER Ro = (8.04+0.5)
kpe fHYFEL, XETETENZ, Fernley FANMXI LIAEFFAZH A RE RR 248 B 1
By o BAEAE A PRt R i 2 AR B RO R, TR AR AR B D6 R R OR RO R
B, A, MA7ESH ER YRR T 3 BUEESRIEATAX iR, X & RE R
RoiRE, DRARUE.
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K kB BFREE (A = 0.112 Ay) W H I8t (An = 0.175 A,) B/, B K JEBMDG A
REELFH Ro fH. 1995 4, Carney 58 AR IR OMTILE T RX M 58 BIRKE: RR B EH K
W B (2.2 pm) MIEWERE, 15 Ro = (7.840.4) kpe B8 R, RAF K Ro BRI R AXTHE BE Rk
5% , HANFTREA BRI RS iRE (BE TR RZT SWAFEN) . B, Groenewegen A
AR TAT R OO REIE 37 IR ZE RR AR LR K I BENDE, 88 Re = (7.87+0.6240.26) kpe 191
MASCER 1 IR EIH R OB Ro = (7.94 £ 0.37 £ 0.26) kpe , Bl iTE—2 L34 A H
KIXPH 39 FEE I #&4RMN R ERIWREER 19, BHAMEELT 6% .
FER A R 11 X B MREE RR BIA BRI BERL,  Feast TN RUTIF H AL R
R = (7.64+0.21) kpe 59

KTHHARE RR BB RIEAREREHE Re F—SRIAZR, TS W3CH (33] YR 3.
3.3 Mira TEFTHAKEE

FrRE: RR BB AN, FIATER OIS T “@ 07 Frag i 2] gy K — 25z 8, .
Mira B B | LR E B (red clump giant) , FRARHEIMBARY R, 0] I >RH & K FHER O
FE Ro .

Mira RIS B 2—RK B E, HOUERAMEY ARER;, B TEREERAE N
HIEDER AR, FTUARRAGIHENTROGEEER, FH#MA T Ro MIE. 1982 4%, Glass & Feast
HIRFHALT Baade &P 70 B Mira ZI28 B ZLANIDERARE Ro , MM JHKL(1.2 |
1.6, 2.2 1 3.5 pm) 07| 1385 AR 3842, B4R AR RN RIAFI K E = (LMC)
HIBE B AR (Y I EUE (m — M)o = 18.69) , RApE Mira BIAZRMAIERER, Frigthi
KIHEDEEAA Ro = 7.9 kpe fl Ro = 8.8 kpe , {H Glass & Feast &A% HE TR E X
. Reid #i5iH, R LMC R RE B AECKR Al EHERR I EUE (m — M)o = 18.50 , MG —EF
M/ N Ro = 8.0 kpe B3]

1999 4f, Catchpole S ATERTIRAORTEGFM (b= —7°, 1 =48° fl 1 = —8°) fy 2 K
Kb, ST 595 B Mira B4R R JH K L B LLANNDCHORE, FEil 1 Wik L78 B2 %00 %% B 4
PE BB A TS T, B Re = (9.440.5) kpe 191, 2005 4E, Groenewegen & Blommaert
N “IeEF| BRI (B OGLE #41, %% A 1992 4F 4 At ©0) , FE4Rm &
REBROT IS 2691 BT Mira AR LAY H W0, SIEGIMTE55] Ro = (8.64+0.7) kpe 18],
X — 45 R AE T S E G R B BRI

AHRERBET HR B EFA L — M EEARY XN, BN ERTRAESE
FEMBEWIFAKR, HICERBURGFHARMN WA, REEXAHN 0.2 mag , HTZKHEHE
B T35 BE W] DIAE S — PR bt G, B vl A T e BE TSN R RO EERE =Y. 1998
., Paczynski & Stanek EIXF)H OGLE i1XI7E Baade % P XM 2] ) 24 10 000 B FAKE
B2, 3l Ro = (8.4+0.4) kpe B | HLeRiR# +0.4 kpe FEE 400 12 % 5 bR R B BT 5
B RGRE; B THARK, RiHRZ/DMT 0.1 kpe, 2000 4,  Alves Jf§ Baade BN %Y
200 LA % E B G RTLLAMIDGEEORE, BT 448 B 5 Hipparcos B3 HH Y £LH
ERJULFHER, BT LR R X 28 EH B R T AR 4E X @ bR, BUS Baade &
AR ERCEER, HEMNE R = (8.24+0.42) kpe 61,

2006 4F, Nishiyama &8 AR Z AT, || < 1.°60, 0.°7 < [b] < 1.°0 RIX{EH
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WL AL A B AT T A 20Ah O, Wy J . H . Ks . MEPRIHEIGHFFTREE
e 2| 55 5 25 R MERRPE R I R AR T4 A8 8 s, M se &5 4R O R BE B AE0CH (m —
M)y = 14.384+0.03+0.10 , 52N KRHBOIEHN Re = (7.52+0.10 £0.35) kpe , M@
AXHRZ/NT 5% BT 5 —4E8] Eisenhaver 25 At 18 B2 322 YORMEL XTI & Fr45 H 0 %UE
Ro = (7.62 £ 0.32) kpe B ZF5 71536 H4F. Nishiyama %8 ANH, fiT Baade B AN EER
PRBESR A R A0 29K 560 pe, T TR R X Py ) R AR BE SR ] R A 0MUR 140 pe, XTHEE
Ro, B RAHH,

ALT HR B L3 e 1] m A0 A 18 B2 A G B AR 58 RFHAR VD BE. R . 1974 48, van den
Bergh 7E 1 = 0, b= —8 REXMME—#A TRIFMABRNWRATHETFE, WHEF
Prim s, FRAXEEESH Ro = (9.0 £20) kpe 02 | F4FE, X—8HFEXEITIER
Ro = (9.2 +£2.2) kpe 19

H—RKALLARBEE Reo WREERMIEEM 0( Scuti) AR, 2000 4, McNamara ¢ A
M OGLE BRI #IN T 31 BUEH 0 B E, AIAXREREFHFDERR My = —3.7251g P—
1.933 63 | B TENIRICREIERS, Hbm s 4R R A O BE BB (m — M)o = 14.49 +
0.11 , MNMH#A Ro = (7.9 £ 04) kpc . LZEMATHKE RR BIERBRR (m — M)y =
14.45+0.08 , McNamara % A FJE4H R = (7.9 4 0.3) kpe 64,

g LpriR, ATAT Ro AXHNE M H ZFRERE, SR REAHEE, HEATH
ZFHATRK, BHAXKEE ST 5% . BXISAHRME LR, 24 Re MEER
— AR F IR Aol 5 G UM A R R R AR DG BERE RS, R R A S RT R 4 Bk T K 2 B TH
JEHTTR FEREm,

4 TEHEHERE

LIRS F Re BYAEXTI B FARX I A%, ERERR R R AL 4RO J7 T I, TR IS
XSRS, Fr e KHMOE Ro . [HIEHER Ro Mk (A AR Ro W55 =281
) W5 Z2AF, & HAXRTENREREIEARERA TR0 ML, HERT seffl e B0
FEESN, ORERS X BRI EE Mm#EE, HIT) SHMAMNE, 5—MELE,
TNERR RO BB B TR Bl R R AR IS, TSR BRI A SCER 3 37 R By RSk
FIMIPREESC R (WESERR) BB friEms.
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g E PG BRI RZ2 3 AL, hTEE RS T %) S 54N AM A, AR
BEMSENER AR Vi (8F A BT 1), ST AR SRR TR OEE Ro .

B R AART R H R L 258 T I R 2 H ¥ Oort-Lindblad Fig, FL7E 1939
A, Joy BREHEH, L S GBI o WL I B A BH 4R 38 P L T 4R 1 T R I A T (R R
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KPR 2 ZhPE L, A SR LR R B AT #EH Re = r/2cosl 5 A A 156 ik A0 2 B iy M
ek, 5 Ro =10 kpe 991, 1954 4, Weaver # il BeA JFHHE 5] Vi # 0 (9 — %
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TH0L, BTHEEMREZE . 408 R(FTHE H.OE r M4RE [HERH) DR HEE V. R E
Ro , 15 Ro =88 kpe 96 | BAR, 255 I3 00 7% BF RAR B % Je v A e iy B ik 1T R
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Reid X 1993 £ BIRIECIFEIRNE Ro M LAEM T 8 A RE PR B3, fE TR
i, BAREMENAE: 1992 4F Caldwell 25 A1 212 B X BAHE Re = (8.5+0.5) kpe 7
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1993 4EZ )7, —S/EE A BRI PR (BRI BE L X F A7) , RRFHEROEE Re %
THE—HE, HAERRAM T HMZER R ERE, WA R R AR AR T
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BT R A LSRR R AR ER R RS, Majewskd S Aot U9, fRE RBERI RS J1
e STE REY B, BRI A Z R R R G, THE X E R,
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WL T 3X — LR S fE7E.  Binney & Tremaine fR#E Ciardullo %5 A T4E B 441
Mg = —4.6+£0.1 20 FHI,, Mgy AT LA A/EARHEROE LI & B R A C IR, BE A
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®1 KFERDE Ro MERMELER

F5 AR AEXRE Ro /kpc RFFEH BHFXW KT

1 gt KRR 10.8 + 4.6 1988 [21]

2 7.141.5 1988 [21]

3 6.5 +1.5 1988 [22]

4 8.1+ 1.1 1992 [23]

5 HE (BLEE3)) 7.94 £0.42 2003 [38]

6 7.62 £ 0.32 2005 [39]
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12 6.2 £0.9 1982 6] HER
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14 X3 RR AR 8.7+ 0.6 1975 [9]

15 8.1+04 1986 13]
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[
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22 8.0 1993 [33] AW
23 9.4 4 0.5 1999 [19] AW
24 8.6 + 0.7 2005 [18] I P Bresh
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37 WA 8.5 + 0.5 1992 [27]
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PR WA SR KR,
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B BRI, AT REZ WA B K FHATAR D BE Re , ARIZEAIA I E R AR WiFEA
A, BIEXTFIZEITIE, MR N 1% A AR R A s R R A
53 XF R, BUMEHE
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Approaches for measurements

of the distance from the Sun to the Galactic Center

ZHAO Jun-liang

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: Since the seminal work of Shapley (1918) on the distribution of globular star clusters
in the Milky Way Galaxy, from which R, the distance from the Sun to the Galactic center,
was first estimated, astronomers have paid lots of effects to determine R, as accurately as
possible by using various methods. The importance of determining R is that its value has close
relationship with studies on astronomy and astrophysics, especially with some topics on Galactic
and extragalactic distance scales. Since extragalactic distances are based on Galactic calibrations,
the Hubble constant and R are interrelated.

Following what M. J. Reid did, methods used for measuring R, can be categorized as primary
measurements, secondary measurements and indirect measurements. The primary measurements

are defined as a distance measured directly, with no secondary calibration such as “standard

candle” calibration or Galactic rotation model, to a tracer at or very near to the Galactic center.
It is an approach to absolutely estimate Rz. On the other side, secondary measurements of
R need to use luminosity distances to sources whose distribution can be or are assumed to be
symmetrical about the Galactic center. Obviously, this category belongs to relative estimation
of Rg. Finally, indirect measurements combine different kinds of observations with a Galactic
model or some other theoretical constrains.

Before the end of the 20 century, the only tracers which can be used for absolute determination

of R without any calibration are the HoO maser sources very near to the Galactic center, such
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as ones in Sgr B2. According to the principle of statistical parallax one can obtain a fairly precise
estimate of R from proper motions and line-of-sight velocities of maser spots. Early in this
century, values of Rs were determined from measurements of a star orbiting the compact radio
source Sgr A* on the basis of the classical “orbiting binary” technique and from the central star
cluster based on the statistical parallax method.

So far as the secondary measurements are concerned, several different kinds of tracers have
been used for relative determinations of R, such as globular clusters, RR Lyrae variables, Mira
variables, giants, red clump stars etc. For example, some 100 years ago Shapley assumed that the
globular clusters in a large sample are symmetrically distributed about the Galactic center, and
then Rq can be estimated from finding the location of greatest density of the distribution. For
this kind of measurements an important factor which has direct impact on the estimate of Ry is
how to reasonably obtain luminosity distances to tracers, and therefore the effects of interstellar
extinction and tracer’s metallicity on luminosity distances must be considered carefully. Up to
now, most of the Rg-values have been obtained by means of the secondary measurements.

Since early 1930’s, a great variety of tracers and reduction methods have been used to lead
to indirect estimates of R, including Cepheids, OB stars, interstellar HII regions, open clusters,
molecular gas, x-ray sources etc. by using the rotation model, mass distribution model, the
Eddington luminosity limit or luminosity function. The main different between the primary and
secondary measurements is that for indirect measurements tracers far away from the Galactic
center can be used to determine Rg,.

The values of Rg recommended by the TAU in 1964 and in 1985 are 10 kpc and 8.5+1.1 kpc
respectively. In a review, M. J. Reid summarized the work on determining Rs published before
1993, and recommended a “best value” of Rg as 8.0+£0.5 kpc. After Reid’s review many new
and more reliable estimates of Rg are published. We find an unweighted average of these new
Rg-values collected in this paper is 7.82+0.16 kpc. From the above values the Galactocentric
distance of the Sun seems to show a tendency of getting smaller. However, it may expect that

the Rg-value will not be changed significantly in future.
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