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ML ER/D, HER TARENE, M KRBEENTES, NmELESESELHR
B, WKREHESHAMBELWEHERAEREZMNT.

HAH — S/ NAERRAREVEHL, ITRAFRGE T, BIEHERE—BR
MR TFTHAR, HEABMER TXEERBHFEE LB, HX%ERHANE OPAL i
OP (%H. BESZEHAYRSEHITHREREWRTE) FEHE. IWHAEHENR
FHER I —ERLENNBFZMEHRT FER, RETEEI SRR LS,
B Cephei 28 B A Bk SN A VLEI B, Axb, XERFEREHFNRE. Stothers A Chin 153
7E 1994 £, HATMAEHESRTRIPAMMETECENHMEm, N RENER
BRZED 70% . W Wang %A P4 2003 4E4 TEHIRE, 76T 5B AR 1 4k K iR 1Y
MELENAEHEE, BRREIRENB B E R SR EL, MKRSREHEREERL
BREFWERAFEHER, AN, MAEHENHBEERLYEE,

MEYEEARORBELE, ELRERETHEGEDHRREMREYERE, AW
ARBBERAZEAEWTRHFRBEED. BRI -FREEL 10 E4KEEFRY, HEES
BB TALGAAGENER, NECENTASHELRER S RERELYE, &
MR REGRBELHETRA 70 eV MEIEHREIFE, ELRFRERPHEE THRIFHR
iiE,

CREEEFNEENBANE, TN ERNEH ST IRREEEZELEENEM.,
Deng il Xiong®! 7E 2001 4EXt 3 Cephei ¥ BB A R EH IWHFITEI, B Cephei 45 B p Ik sh
AREHENTERBEERMYEERY. HESBEENR/D, ERSIABEEHWHEELLSR
AN BEREEMT 0.005 5, IR BETHELHER. €BFEE SHERWRLT IS
ERYVIXA., KEREERARBERR, S5 CNO BRI M7 XifT, B EEW
KN EBEDE CNO TR R AR, B gve KR BHE RIS R Y Free - i aE &, [
W, EBREEXNTREZSBAETE, RANVEKSBEELSSHEELZNL, RN ERD
h, HEREMESREFHERe TR EARSS.

6 4 R 1§

B KRB ER BB EN S MEE, TUEH, RN KREERE PR
WA M T S E L E B, NERERERTESAYHEFHE
FEMEFW. S AKBEZ, EERERGWMMHTIE T BENBR, BT Rk ELn
TS EBERU TR UETORA T — RSN R T RB 8. Hilt, 5%



306 X x ¥ # B 2%

HHEE AR HERE T BB B k.

S50

(1]  Iglesias C A, Rogers F J, Wilson B G. ApJ, 1992, 397: 717
2] Pamyatnykh A A. Acta Astron. Sin., 1999, 49: 119

(3] Deng L, Xiong D R. MNRAS, 2001, 327: 881

[4] Chiosi C, Maeder A. ARA&A, 1986, 24: 329

[5] de Loore C, de Greve J P, Lamers HJ G L M. A&A, 1977, 61: 251
[6] Humphreys M. ApJS, 1979, 38: 309

{7] Humphreys M, Davidson K. ApJ, 1979, 232: 409

[8]  Fitzpatrick L, Garmany D. AJ, 1990, 63: 119

[9] Blaha C, Humphreys M. AJ, 1989, 98: 1598

[10) Chiosi C, Summa C. Ap&:SS, 1970, 8: 478

(11) Fitzpatrick L, Bohannan B. ApJ, 1993, 404: 734

[12] Deng L, Bressan A, Chiosi C. A&A, 1996, 313: 145

[13] Deng L, Bressan A, Chiosi C. A&A, 1996, 313: 159

[14] Salasnich B, Bressan A, Chiosi C. A&A, 1999, 342: 131

[15) Tian B, Deng L, Xiong D R et al. 2004, in preparation

[16] Heydari-Malayeri M, Meynadier F, Walborn N R. A&A, 2003, 400: 923
[17] Lamers H J G L M, Bastiaanse M V, Aerts C et al. A&A, 1998, 335: 605
{18] Maeder A, Meynet G. A&A, 1989, 210: 155

[19] Stothers R B, Chin C W. ApJ, 1991, 390: 33

[20] Meynet G, Mermilliod J C, Maeder A. A&AS, 1993, 98: 477
[21) Vitense E Z. Astrophys., 1951, 29: 73

[22] Vitense E Z. Astrophys., 1953, 32: 135

(23] Ludwig H G, Freytag B, Steffen M. A&A, 1999, 346: 111
[24] Deng L, Xiong D R. CJAA, 2001, 1: 50

[25] Bressan A, Bertelli G, Chiosi C. A&A, 1981, 102: 25

26] Xiong D R. A&A, 1985, 150: 133

[27] Xiong D R. A&A, 1986, 167: 239

[28] Xiong D R. A&A, 1990, 232: 31

[29] Xiong D R, Cheng Q L, Deng L. ApJS, 1997, 108: 529

[30] Xiong D R, Cheng Q L, Deng L. ApJ, 1998, 449: 335

{31] Xiong D R, Cheng Q L, Deng L. ApJ, 1998, 500: 449

[32] Xiong D R, Cheng Q L, Deng L. MNRAS, 2000, 319: 1079
{33) Xiong D R, Deng L. MNRAS, 2001, 324: 243

(34] Xiong D R, Deng L. MNRAS, 2001, 327: 1137

[35] Xiong D R, Deng L. MNRAS, 2002, 336: 511

[36] Canuto V M, Mazzitelli I. ApJ, 1991, 370: 295

[37] Canuto V M, Mazzitelli I. ApJ, 1992, 389: 724

[38) Canuto V M, Goldman I, Mazzitelli I. ApJ, 1996, 473: 550
[39] Stothers R B, Chin C W. AplJ, 1997, 478: 103

[40] Larmers HJ G L M, Maeder A, Schmutz W et al. ApJ, 1991, 368: 538
[41] Maeder A, Conti P S. ARA&A, 1994, 32: 227

[42] Bressan A G. Space Sci. Rev., 1994, 66: 373

(43] Castor J I, Abbott D C, Klein R I. ApJ, 1975, 195: 157



4 H 8% KRBREEFRLTR 307

[44] Abbott D C. AplJ, 1980, 242: 1183
[45] Lamers H J, Nugis T. A&A, 2002, 395: L1

[46] de Jager C, Nieuwenhuijzen H, van der Hucht K A. A&AS, 1988, 72: 259
[47) Reid N, Tinney C, Mould J. ApJ, 1990, 348: 98

[48] Simon N R. ApJ, 1982, 260: L87

[49] Cox A N, Morgan S, Rogers F J et al. ApJ, 1992, 393: 272

[50] Kiriakidis M, El Eid M F, Glatzel W. MNRAS, 1992, 255: 1

[51] Moskalik P, Dziembowski W A. A&A, 1992, 256: 5

{52] Alberts F M. IAUS, 1994, 162: 67

[53] Stothers R B, Chin C W. AJ, 1994, 421: L91

[54] Wang F L, Zhao G, Deng L. 2004, in preparation

Progress in Study on the Evolution of Massive Stars

TIAN Bin', DENG Li-cai', XIONG Da-run?
(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China; 2. Purple Moun-

tain Observatory, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Due to their high luminosity and high mass-loss rates, massive stars are playing an
important role in the studies of modern astrophysics, such as the formation and the evolution of
galaxies. Since the middle of the twentieth century, we have been cognizant of the main characters
of the structure and evolution of massive stars approximately and some evolution models have
been constructed. However, in recent years, some observations on massive stars indicate that
there are serious discrepancies between observations and theoretical models. These discrepancies
show us many defects in present theoretical models dealing some leading factors in the evolution
of massive stars, such as mass loss and convection. Current research of these problems is reviewed

and future perspectives are proposed in this paper.

Key words: astrophysics; massive star; review; H-R Diagram; convection; mass loss



