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IR E, GG QAR ATEIRE S BRE. REUEE. OB BAE, LR SR RS, Hx
WL R, fERFAEZ A, M R B E MG R R A TR, BEEIRRE, AR =R
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IEENFRE R, B RS,

TR R E R I A BB K T 5. 1887 4F, ME R UK BT - Wrir &4
@&%ﬂ%%%%%%%%%? I XHERE BT 8T, SRR A AEREL NG E
0741 £ 07420 RERX —HUERATE IR R, H54 RKFH TR B T KRR 5) i
Eﬁ(ﬁﬁﬁm%%yzﬁﬁﬂﬂéitﬁ lo 19241925 4EIA], Hif BRSO FHTRHE 62 KL T
{E R IZ B AT FR L i SR S SO 4 % FRE—ANF
WE PN %ﬂ%ﬁ%ﬁﬁ%%mkﬁm,ﬁfzﬂ~ﬁ% f*%I?%ﬁm%E%TM
AR ) AR, R AERS AU A R B R R T E R R ZE R AR, B B L A Rl
B PR AN [F) 1T AS [ 189

WP w = w(R) BRBRELHFIROIEAN R A RIEGR O 20 AR, W B #7808 1)
HERIEAE R w(R) # consto WAL T ARFHLIRA (F1a1HOFE r < 1 kpe) BIRAE, UM
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MR SE v, MEAT (o) 5 w(R) Z A5 Z AT H R 51 BURRE A UG8 H

v, = Ar cos? bsin 21
kyy cosb = (B + Acos2l)cosb , (1)
kppy = —0.5A sin 2bsin 21

Ak = 4.74 NP RE (r,1,0) NREHHOARTEARR, (A, B) NEURKFHEEL BT
X

dein (50
O]

2\ R dR
Bl L[V VY (”
et T e \R AR

EH W = 0w/OR NRMGHR LI AIEE w = w(R) MO R AR LE, 75K FH 4R
WATLAH wl) = —(w — we)/reosbeosl, V NEBNEIREE; Thr “O” T KA. B AL H)AH
B, M Ro~ Vo FENFAAHERT 224 (local Galactic parameters). %57 T8 [ fi 1 K
&, BN b0, 2 (1) HIRILA:
v, = Arsin 2]
: 3)
ku, = Acos2l + B

FITiBHRA 2 B e th 2T 7, At B SR B E AN R BE R IR T RARGRARIT &
Hb 2 F B EGEE V(R) = Rw(R). HBURKF AR, U LR EE R RERAFRI R B #
FIELZEIT Wi, (R), TR w(R) WIBHERIE KGR ORI B AEE wo = A— B, Ja#
A LA B AT W B R R AT .

H 20 {4 30 FEARLIK, MMM SRR T RARKI ST BRE, $R 7T 78R & 5 #
it 26 i) B AR 2, 42 AR R AN X V(R) HIARAEIS O 72 SEIATRIE 72 AT vh B F A2 I
I R 2 s A B0 AT BURE RS2 225727, DR M R 8320, iy
F B EUR AB3-35 ) H 1T X637 OB RUEBSS | AGB BUISEE/RER KA, B CO &
RIS TAENE SRS R T —Fh L B R E T RAEHS =52,

FLAE 20 40 70 AU, MO R IRE], bR R 5 # ih 2 e 41 1 Fh X8 H
SR, B V(R) ERBURFFAAL, EIF AR O RIS TR/, X — 25 R
B B A SCRF I R R AR TE KT I S0 2 RS 50 . 228 2 [R)— I3, SR 1 0 e
B R AR 2] T #IE—(ERAANX, B2 R ~ 15 kpe JOHEA B M2 2 K, V(R)
{E A A R RIL05T 3] 20 4D 90 AR, SRTHRIT R B ¥ R LINAT 5L, B ForRBx
RARIER O BEZE /D IR ] R ~ 2.5RoBO3Y, TIAEIR — VG RIRIE AL AIIR AL .
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2 HE R R HEL b 21 ig 1R

2.1 FIAREXE
HHA (1) AT RAHEA

v, = 0.(,b, R) = Ro[V/R — Vo /Ry sinl cosb (4)
P Re JRBHERGEE, Vo AR AR AESRARIT & rprC B B IS S 2 . anid
W(R) = Ro[V/R = Vo/Ro] = Ro(w —we) (5)
W(R) R 18R] 215072 H F WA s B2 i s . 122X (4) AT 51k
v, = W(R)sinlcosb . (6)
HFR R RO R A% F 5
R? = R +r?cos’ b — 2rRg cosbceosl . (7)

A, REEAS E AR R AR AL o, A HOFE v, BIATH 2 1% RAR SRR 2 0 R 5 5 25
HE V(R).

#UL R = Ry WIKBHEAR, K R < Ro MXBONRRNSL, R > Re X HIT
RO, B AAEAR T R B I TAE T, S TR A X OREERIAZ V(R)
5T 7] LURANIF] 1.

B RE WELIE S OPERE— W5 1] (1,0) R O BE AN [F] ) 1) 28R B R Ak 2 A
W FE v, HFHRH A AIRIAE v, mas JUTT LA )

Urmax = V(Rm) — Vo sinl (8)
X Ry NEAF vpmax < HERRMAE (1K S,) BIERCEE, A
Ry = Rosinl | 9)

M V(Ry) AR Sy, SR RO MR JE 2 38R . X TAS BRI 77 ) (2,b), v LLdE i
X—i&4 Tﬁ‘tﬂﬁﬁﬁgm V(Ryn) — Ry KFHR, HEIEZL V(R). BONKIH -5, EELS S, &
B IR 2 S TE YT, SOXFR LR FR N D) s (tangential point method). Y53k 47 Ak
&, HE Ry NCHL W HARRAMA Sy BERCEERT 3K (9) B3RS, ANl e 2 H G FE
r, SREHHI (7) REFEEREOE R .

XTI RAME, VIR BARANE M o X, BRI e v, 4b, 380 UL SE
HAR KRR H O v, SREFIAR (7) B HEER0E R, FHIN (6) #HHEE V(R), HISMER
Hi 2. Rtk H9 RN DX R BR R AR BLiZ o2 — SRR A3 PR = (H OO BR) AUFREE R AR

(distance indicators), £ HIEALE | BEUEHR]. OB MA, 554,
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AHEREAR, X (v, 7) — V(R) W@t m] H T8 € S 2 N B0 B R h 2, R &Rt
MSZINAF H AR AR H G EE o

(1) TR, RERRARRTEAT 1= (i, po) JRFTHTHUM R B SR ZRAT 7T AL, 25T
FUHR AR B AT I AS FEAN S, e eIz R & R Ak ik, B AT HEAS 2 U0 [ B (AN 2 1
KK, B BERR T AR A BRI BRI R A % . B 20 40K, BEE BT HRH BRI BL
ME RS FERAR S, A NFFUEEEE )RR R FE AT B A7 W B2 RE R 7T AR 2R B e th 42, IR
?%‘EI“#%Z(%H{]éé:%[14,27,35,44,46]o
2.2 BME 21 cm EEIN

AR HI £5 B 2 A LRI & A0 9 o0 B9 45 R BE HIT R RL, 103 A RN
Ab, 5ZAHNIEIEEEN 20, WA LA

tan Ab = =0

R cosl+ y/R? — R% sin®

Ab M. T TE Hbs HE 3002248 R(BIERGEE) FIEFE 20, T BB AR )3
& v, MR (6) @A HEF HZI M SEE V(R). XABEAW LB RE R, 28
IR A 1 2R B BEAR O BE SRR T F B 2R, B Merryfield BT 1992 44 H,
HHT#HE R < 25R, oA R HI Ak, B8, FiRiEm— MRk,
TEREE & HI BR 09 )5 BE 53R 5 1) J& 1) 43 A TG 5%, % 1tk Merryfield PO 1 45 V40 11+ 18 5
FLAE R, T A TAEHARIA 71X — 100,

£ Merryfield B () TAE 2 Hij, Petrovskaya Fll Teerikorpi®® - 1986 £EHEH T 5 —Ff g
PES 21 cm WERECER, RIS AGERIIHES:, ke R & A& m s, IR T
R < Ro(W#L) M R > Re (4ME) PANX3K28:461, % 1, Honma 1 Sofue M 1 i Z (1A o
PR TR tR A SCAE TR R TT .

(10)

3 FHEgER

KT R H 5 i 2 AT 7 TARIR 2, A SCAER A AR PRI — 28 1 B R A f] 229

Mz

=

1 EBERTE

S MIE SRR R TR T R, e A AR T i, TR # e A S X R iz
FREEE, MBS Rm; R E R, AR A, H 5 Tibl, 1X5gs
FEXS W T AR 2 B e T 2Rk oA A

X TR BH AR AR VT R P B AT e, S PR R B A 45 I S B R R AL A
FLAE 1939 4E, JoyO BN SR HOME r < 3 kpe YN 156 Biidk 42 48 &L i 00 I 40 17) 3
B, Bl TR R H R S 2 A DG I — ), R B O ) o B R R Y RS e S . 3K T
TAERH Vo = 296 kms—!, PAR A = 20.9 km-s~"kpce~t. 1956 4, StibbsMH14R0r
5.4 < R < 11.9 kpcii [l 4 189 Milit A4 B ML Ak B, 3 H A = 19.5 km-s~t-kpe™ !, FF

W
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INAFEAR RIEARTEAE KRR E ARG R s, FiR4i 5 IAU 1985 SEMHEFREE (Vo = 220
km-s™' 1 A = 14.4 km-s~"-kpe™!) Mz Hiz?, Kraft fl Schmidt A k3 5 K E T B AH
B A RN i 163

I 5 00 Y P 1 4 v AN XS 22 B e IR NAR T 1963 4F Kraft A1 Schmidt(%3 By 152 55
ERA RSN A =15 km-s kpe . 1987 4E, Caldwell 1 Coulson™2 H1 194 ik 42 25 &
A A = 14.6 km-s~tkpe !, PAK Vo =~ 24R, = 228 km-s~1. )5, ANFEEE TS
ZHIREFH R A BE K ZAE 15 ks Vkpe ! BEEE, (B B AT EORHINN G TS 1)
A =18.6 km-s~"kpe~ U 5 2 M ZE BRI,

20 tH40 90 4FAR, AATTIF4f 8 i B B 3 A0 AR B SRR ST AR R AN I F L it 2k . 1996
4, Pont 5 NWIFIF 130 Z2HUE AR (A 30 i 11 < R < 15 kpe) B HMIEERE
B, A =159 km-s~Vkpc™!, £ Ry < R < 11 kpc Ju[Hl N V(R) B&A BN, 24 R > 11 kpe
I} 5 i 26 PR, VI(R) ~ 200 kmes™! SEARLREEAAE . B4E, Pont 25 N CRFHARE
YO 118° < 1 < 274° NHERE R TRFEA (V IEBIMETFEN 9 < my < 15) 15 17 KUK
2R (W 1),

300 1 | I | T =
N . <] -
v, 200_—“‘———5_.___h‘. . * “. GL__
I SR
== B . a O a O
® 100 —
[ I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1
0 8 10 12 14 16

R /kpc

Bl RIS A AR R A DX A 1)
I L 20 VORMIR 1 R R O LA

TR 10 2N, RIABEHMAHE TIERRE, FRE B2 WA FTIR
3.2 1TENREEZ=

ITERRE = (PN) &S @Rk, BIAETE AR 258 16 1 77 1 B3 kg aff th U0 e C AR 1)
R, T H AR %, IR ELRHIEXT T FUARI & B R 2k U R SR, PN JEAR4i &k 1
R, 4 PN J& T B 11, 52 Hop il Bk (2R, 158 AR E E E il
MR ER R AR, S, FEXFEAR PN BEAT 4025, DB H b i B e T RAR64=661, 5346, Xt F
ANE ) PN, BEEGIE ] LA ZF0&E, Wl 0B 6z BRIz M ZE, LA
FEHIMES, HARMEIR TS B AR PN BT REEUS 0 - Bk, X2 AckerS7H5 i
Y L B

1983 4, Schneider Al Terzian"®F]F Schneider %5 AOSF$24L[) 524 4 PN, % M
A BB EAE R 250 A~ PN 7T —IU0F AL, FEAARCEEVER 4 < R < 19 kpe. fBATTRBL
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Vi & 220 kmes™!, 1124 R > Re B AR MZA Frits: A, ma00 PN %230 1) A i
SEPEA K (3 WOCHR [18] 2 2). JaRH—Sif 5K, H R = Ry #AMER H #% 2 It
A FAEFHE, V(R) BIFARRI A U 3G K sk /s i)k #5 (19:20:22) 5 ke T fip FH B A
PN, REANEA I E 82T 9002, HEALOIE AL 14 kpe.
3.3 ®RE

1985 4F, Richer 25 NONE K NEIE = P IR T TAH R T 3 BCF 4%t
B My = —4.75 mag, 1l AAEFRHEMOEHER B R NGC 205 WOGEERE R, SR &R
B PR AR . AATEE B RN e I A A TEENMR AR, mEilel
BB EERRKMER, f£—8n 42 R wae 2] mEAAEFIN, HLPLEESE M
AIDRECREAR 2478 s ASHEIAHICAS M LG, 1S R Tl B s W0 A0 A% A L A ]
N T AR FE A

2007 4, Demers Fl Battinelli 015 F 70 507 T 4R 1 fHI 1R 25 T — TR 72 . FEA
Tk B AR A N 60° < 1 < 220°, fROFEVEH 9 < R < 15 kpeo S55RERM, X T4R&EEH
N60° < I < 150° I FREARRKE (35 F) KUl, FTRBLMIZNE B M2 A | 2R, A
V(R) =220 km-s H(Z W 2). Aid, HRIMH/EFTRBE V(R) 5 220 km-s™! HAHYSK
ITREL (S WOCHR [26] HIE 6), JEXT g T —Se i rt.

R

B2 phg R A5 PR R AN X 1 i 2120
ZATY ORI SCER [24]

U, Liu A1 ZhuPT AR 74 B2 AL IR BE RN B AT, W70 T 4R R AN XA B
FENLE . REAHR B A TARIE I (6] < 6°), MARZ M EN 90° < 1 < 270°, 4R.0 T
8 < R < 17 kpe. ISR, AME AR HIZ 2K, H V(R) = (210 £12) kms™'s
Ak, REBATHIR RS (3 ~ 6 mas-a™b), {HHT 85 S 0 AHRE I, FEAXT Iz BE 2 52 K
WD) 3 BE (R ZE AR 2K, 51N BAT S R AR B 2 7 200l B2 (R 00 TR AR 22 PR R
3.4 HHS 21 cm KX

1954 4F, Kwee 25 NPV g UGEL 21 em HHEEN, #ie TR RNE AKX (1> 0) 1
H 2k, 1962 4F, Kerr™I X HHE THHIX (1 < 0) BIEFEIIZ. fl)5, FIFHPHES 21 cm &
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KA FUAR 2 B i 2 TAEMARR 2, Hy RESME, 411965 4F Agekyan 55 N7 5 #%
i ZR Y FE At AR 5.7 < R < 12.5 kpe.

N UE S HRAT 2R I = IR A A B A A ROBE, ATl 2 70 BT B A 2 i e i
JR A B ] 278 4R 0 BE i 8 R, T o ik SO R SR S X — H AR I A AT B e —. 1992
4, Merryfield BOU@ i 4R 45 HI J2 )5 FE BEAR O R AR IR FE, ATERTT 2R 1 il 42 1) ke e iz
EF| R=25R, =20 kpe, M R > Ry, = 8 kpe B} H¥; MR EEA L 2-FHUR (2 0LE 3).

300 |- i

200 - O

v /km-s™!

100

0-/| 1 ) ) | 1 ' L 1 1 L 1 ' L | L 1 1 ) 1 1

0 5 10 15 20
R /kpc

B3 AR HI [ 2 00)

1997 4£, Honma 1 SofuePUHiE T 0.3R,, < R < 2.5R. JUlH NI &R B L2k, H
FR AN X 323 F ) /& Petrovskaya Al Teerikorpil®®! PL& Merryfield PO 82 H 1) 2 Fhorids, 1w
FEX M A Fich 25 AP U) 532, 9015 0O A 8 i & A k4T 7tk it 5HAh—
gt L P A S AT T, Merryfield 77 VAR 2 B/, 10 HLIE FH (04RO BE VS R e K. 9
4b, NS B 2R 0 ) 5 AR R S EIUE A ¢, Qi REBCU I TAU #EF(E, ks
W da s, (HEE V) < 200 kmes—t, W HIZR AT RE <A BT T %
3.5 SMERI XENEEFIH

MWD BE, BRE s R A M AURR A, oA B T KR T8I &R 3% i 28
WA B AR IR T 20 4D 70 SEAR A Bl B W — Ui R] . 5l FEBREUR F1J7 T, 1985 4 Hron
A Maitzen 3 FH 105 MERGEEFITE T 5 < R < 13 kpe U WK HE#IZE; 2004 F
Gerasimenkol!! F|H 146 MHEUE B 7 AR R S5, 2007 4 Bobylev %% A B5IF] H
375 AR B2 IR B8 T AHER 2RS4, JEEH 4 < R < 11 kpe OB A1 B 2k,
X, B AGB EHFFUERE R B 1, AULF 2000 4E Nakashima 25 NHOI) TAE, B ¥
LTV ARG R R < 13 kpe.

H 20 tad 80 AR, RO TIEREAERMA T —MLL ERER T R REK
W AR R H B i 28, 41 Amaral 25 NI TA/EH 24T R E = AGB B k2 (&
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¥ 182), Glushkova % NUGATH TR HUE R, £MERTEMOBER (B4 H
700), Zabolotskikh 25 NUSIFH 3| 75 E & . KAWGEACE R | FRHHUEF DL HI 1 HIT
PRIA R (L8 650), %555, 18 Bk TAE T AR MRERR R R B EUE R, BLAGER
. OB BUEM HIL HIT %

1989 4E, Fich 25 NUSIR| A HI V1508 B (BRI R A AE) LA CO SEEEFN HIT #5885 (4RI &
HMEL), HRE T 3 < R < 17 kpe Ju [l A ARIT & B AL I 42, FFHERIZMIZEN R = Re — 2R,
I V(R) = 220 kms~! IR KT 2%,

1996 4, Frink 25 NPUFIAH 197 5 OB BUE R 144 Fiid Q48 2L K00 [ 38 FE A 47 B2 k)
RIUE 6 < R < 12 kpe 0N H L2 THHE, V(R) = 220 km-s~!, HFERAKFTEF
SR EIRLT .

H 20 e RKilD, —8ef % Wi KO0 R 45 E R BRI 2 FUR iR KK, SR Rig
B EEREAT T 2 07 H I F3589.46 520 sl | B 2R 4, S LR s SRR R 500, 5
N BUREE 23 20A BT 25 1 B T80, g R A e B AR KRR s s P4, 25 TE
WA T EATYORE, MR EE R AR BT K AR O PR Bl R 2 R 12 kpeo RE AN TAE TS
HIZE BAEAN T EAR—80 HEFRE V(R) ~ 200 ~ 220 km-s~!, FEEROIERIE A, 24
R > Ro, W HBEIMELTFGAEFT N, M4 R > 11 kpe B4 S a5, A0 A @S
+10 ks~ 1146, X 5 Clemens!! ) f 45 FEA— 8. 2T BURKER L, X8 TAE
BHEIZERN A= (15.5+0.3) km-s~"-kpc™! fl B = (—=12.240.7) km-s~"-kpe ',

4 FFAEIR A

AT 5 AR R H FRT T 5% B0 T 1) A ik — 2D e R
4.1 BRELNHIRR
BURFFARSERR E R T B MEE w(R) FER-OE R AR —Fr I, A0EH T KA
A, S AU T 51N v B T LS S A e 2 3 S 5
DAL D B ], RS A 3 — TS5
v, = (W —we)Resinlcosb = (R — Re)wy R sinlcosb . (11)
51N B A 2 R Wl I I Wl S, ST LA 12052
v, = [(R— Ro)wi /1 + (R — Rg)*w? /2! + -+ |Re sinl cos b
= [-24(R — Ry)/11 + Ay(R — Rp)?/2! + -+ -]sinlcosb
fltn, 1998 4F Durand % NPOER BT ERE = M@ 3 ARG SN T 2Bt A, Jf
A A= (144 + 1.7) km-s L kpe™t Al Ay = (13.0 £0.9) km-s~!-kpc=2. X U1 Bobylev %
(521 1 A 3 U [ 0 = 43 R DA K% T R ETT A0 ) 3 3 A 7 0T R 1 % o 2R 0 T4
SN PR e 3o AT )k B2 e T X TR T A G I 0L 8 2 o 2 A T (5 32 3 17 400 4 B
A R, HREAELT 4%, 5 Fich 2 N850

(12)
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B, IR (12) VIR AR R ZH Ry MV, = woRe ALRETTHY, SIA
ZHmEbr IR e — Mot TR T, — B (R — Re) AR K, R BEA B S
A 2 B RSB O
4.2 VN BEFHEHETILE

1989 £, Fich &8 NS HIZEM T s BORIT R R S5 R, MBA15 /8 T 8 FA
AR R EL, S B e il 26 106 bR AT AR 5

V(R) = GV@ + bWQR y (13)

o Y
V(R) = Vola+b(R/Ro) (14)

Il 5 BRI S S T EME S E . by ¢ BAAREUE.

S b, ALHE B AR IR R KRB IR, ARSI TR AR AR 5] 7
Yy, A B T HRT R NS A, TR R B B A, B RORUEE bt R AR A %
(1, WA AR Ak A . DRI, R MBS b — ] B 1 AR A o ORI AR 2% 1 B o 2k
FEARRIMER, HEER—ATREN .

KT F AT T B et BT SR A LT AR S, Einastol™ 8 i 1 #2235
. 1985 4F, Schmidt!™ X 5 N FIA R TAEREAT TS5 FIELEL, Xb 3 sl R R AL 7
PAHE, BRI R HAER 7 28 . BRI 2 3 Rl . 3 o s A Dy Ja Nz 51 FDOF
BE— B4, U0 Merryfield BOHE AL T IR N AL, Amaral STHET AL 23 AN
PR e R SRS (HUCA R ATE R < 12 kpe XIS 225 [ERE VIR ), 171IE 1 Sofue
A5 NI AR NRE I 25 & B e 5 (2 K 4), 5555

300 T T T

200

Bulge

=

v /km-s™!

Disk

Disk+Arms i S
e
Dark Halo

100

1
0 5 10 15 20
R /kpc

B4 RS A i S0 4 R L)
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4.3 KHRARSH

NI B HEE v(R) = Rw(R), T ZHEIAMRITRSHE Ry MV, = woReo fE—LE
TAEH, XA S HH S TR AT, 40 2005 4F Avedisoval®! 6 HRi] 2& H #5261 A
FAVEI . 725 — T, FRSHEEL A CHRMEIE, W IAU 1HEEE.

Bt (2) ATAL, AR R SEEUE AN E, oo 2 8 5 i 0 S E ], R4
B0 PR AR B IX P 5 2 AR AR B 2, — B8RS X b HEAT T P 348, 4 Fich 28 A3k
W, T2 (14), WL 1964 4 IAU #E#{E Re = 10 kpe Ml Vg, = 250 km-s™, M4
R = Ry — 2R, V(R) Z139°K 20 km-s™1, B H¥ L0465 (21 TAU 1985 4F (14
18 Ro = 8.5 kpe MV, = 220 kmes™1, WG A4 2FHUR. B, 752 0E XSk
BT 25 S0 DA LB R R X — R
4.4 KRERZEE

BRI 2R A0 R AR R S AR O I Rl X RS B (B[R R 38 3h) 4, 36T REAEALE ARl R RIS 3
BAY, ARG T A (B ) KRR IS R = dR/dt. X, ST 4% 38 1 i 3T K 4k
(b~ 0), BIRFFAXMNE —THE N

v, = Arsin2l + K | (15)

XA K XHRA K 8. Wi figshidE R = dR/dt BEHRGBE R 148, it e = R/R.,
MA K = eqr(i e BEEODIEALE ¢ = 0e/0R)™ ., K > 0 Ui BXFRAZEHEIA
78 B AR R L I R AMIEZRK, 1K < 0 NI YR EiE sl .

ZAEAT Kwee 55 AN POTE B YR A M SOMLIER 70 A0 R G I 2 2 1, gk CL 92 B AR b
1EFR#E (LSR) (130 5 5 B iz shid A 2 5. )G, — TN K 80N A& & A7 M I
KANHEAT T 27 H IR, HR BT B SN — SRR R, s R RE ., RAE, B
%5, (450 AR —FT77-82, 411 1962 4F Kerr™ R LSR FEAESHAMUAZR 3B, £ K
AN A K =7kms™ ' AA, Braes™ SCFRE A PEEINAFAE PR, AFEEHE
KRG MR MIES). 1964 4F, Rubin Al Burley!™IF i H.0FE r < 2 kpe Yo N4 800 il OB
RERMIE R, 5 K = (=24 1)r kms™!, 1 Zhaol®27E 1984 EFIFH r < 2 kpc JEFEN
£)1412 i OB B ESH| K = (—2.0 £ 0.4)r km-s~1. 1991 4E, Blitz fl Spergel) i idf 7 37
B R ) = Rl ERAAAR Y, I A P SO BT EAS (1, v,) BEIEAT oA, RIS IR [ B
EIZ35), 1 LSR WILAZY 14 km-s~1 1 I B4R R H 0z 30

T2 (15) AT E A R ER L ESR, K BN EEATE A 2 3% MU R
RN RIS B BEARFAE . 53— T3, MBI ARG, BEAREIM REEKIIRREAFE, 5
JA I NARE, HRE KRR B4R M A IS B AR RN
4.5 BHREMREENTK

AL, AR EE e BN, A, FEESREENG K, SRR A hg2
M RAE? BE A R ERIET T (2 Hn) R BAEER R (B
FE)OV (R, 2)/02? XA 8 AR B TR 5] J134, DLRER T A W6 e 7 1 ik 72 £ g i 3]
BRI FRE . EFIAR— L TAE, Sy s WA T1E |2 < 1 kpe JEEAH
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OV (R, z)/0z ~ 0l83:84]

2008 4, Levine & A2 5 YR FARTT 28 45 00 o v S0 Bk G _E ok IR ELEAT T IR
ik, ABATTTE Fich 55 NPSIBCRIRIEC (13) AOZEAE B3N T 55 1 4 3 1 1) A2 A A O (0 99 T,
£ (13) &5 H
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Rotation Curve Determination of the Milky Way Galaxy

ZHAO Jun-liang!?

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, 200030 Shanghai, China; 2.
Shanghai Normal University, 200233 Shanghai, China)

Abstract: Measuring the Galactic rotation curve is of fundamental importance for solving

a number of astrophysical problems, such as estimating the total mass of the Galaxy, de-
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termining the distribution of matter, exploring dark mater, studying the dynamics of the
Galaxy and its subsystems, etc.

Since 1930s the data on various kinds of population I objects as tracers have been used
to determine the Galactic rotation curve, including classical Cepheids, planetary nebulae,
C stars, young open clusters, OB stars, HI survey etc., and in many studies more than one
kind of the above disk objects are synthetically used. With observational data accumulating,
bigger and bigger samples of population I tracers have been used to determine the Galactic
rotation curve.

There are two different cases and methods for rotation curve determination. For the
inner Galaxy(R < Rg), it follows that the radial velocity components in a given direction
reach a maximum in the point nearest to the galactic center, and the circular velocities can
be easily found even with distances of tracers from the Sun being unknown, which is called
as the tangential point method. For the outer Galaxy(R > Rg), both radial velocities and
heliocentric distances of tracers must be independently measured in order to determine their
circular velocities. By the end of the 20th century and later, in addition to radial velocities,
proper motion data are also used for rotation curve studies.

So far as HI survey data are concerned, some different approaches are used to explore
the Galactic rotation curve, for instance, from changes of the thickness of the HI layers with
different heliocentric distances.

Up to now, it is consistently shown from almost all of different studies on the Galactic
rotation curve from different tracers that the rotation curve of the outer Galaxy is roughly
flat or appears to rise slightly from the Sun’s location to the heliocentric distance of 20 kpc.
On the other side, from a recent study on the kinematics of the SDSS data the circular
velocity curve is found to be gradually falling from 220 km-s~! at the Sun’s location to some
175 km-s~! to the heliocentric distance of ~60 kpc.

Besides what mentioned above, some issues concerned with the rotation curve determi-
nation of the Galaxy are also briefly discussed, such as introducing higher order terms into
the Oort’s formulae, expressing or describing the rotation curve with analysis functions or
the mass models of the Galaxy, local Galactic parameters, K-effect or non-axial symmetric

movements, and vertical gradients of circular velocities.

Key words: Galaxy; rotation curve; population I; planetary nebulae; HI survey
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