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SERREC, TRk 5 2T B 0 o 7 U2 52 BT S MR R B TR 1 5 — IR A A LA 3R 0
(2) fERFTE X HEAME RS Y, IEHHREHEENEAAT RS EEFm b T 2E, ™
A EEGE, BEEEE R A eI . RTE R A/ NRE TZ0, & M&r 4
KT 14M,, WIRFE TZO™, WX FA &R0 (8.5My ~ 14My) 27—/ kg
KIIEIRG,  H AT AGE AN GE 78 SE R B IR BRI = 25 AT TN DRUBE XTI AR B 12 L
T ASE R AT B A A AL
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(1) M 73R FE (s-process)

& i O R R R AR B R AR AR BRI — R G U S ) — R, R K
AAE AGB (it EE ) b s-process Gi& | EAAT KL —FL M Fe HR TR, £E RN
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BMRFE r-process #YE I HEAT.

(3) PR FAF IR FE (rp-process)

PR FAZ ISR — 3 R T R B e R i . H 456 T s-process
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{BLE TZO KBTI R T & T I RS, AR E X S XUR A 5 5
TRpERR, REEASE LUK ILFEAZmH H, AR LSS RO, ARG
TZO. XX PRIARF RS, B FE A REoAXH T2 S, MEEENARLHEY
R R AR FE IR TZO,

MTE S —FIEE TZO Wr R (MBI 5 H5y), KRB ERKRE, 1228
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TREEE T TS S, X REAETZ0 e &I e 7, bR
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HIFE, SR B RESA A R R SR Rl e, 3 A9 B0 RARTE e i 1l FR s DA T iR
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TZO WZEMFLR: M2 SR KRR, SR PR AR N B 2 i il T — 2 KA
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1E TZO WA AR 5 A G 20t T HV2112 I, 75 K& TZ0H, WhRaZEL
FEIAH TR, F s iR e H e 2 irp-process & U THRIR S IG R, A
i T TZO WL R AEHAR, RN SR a SRR 5, AR - TZO fe 51775t
& A

HV2112 2 TZO (5 — B A, ST e e — B AR R, xR =
PR 5 R T ANAEBE . X F HV2112, SO — 8 TZO {5 35 44 i B 42 Bk T8 2/
FHRE S (SMC) di— 2™, BHIE TR HV2112 #7E SMC 1, 4T &k 5
3000 km-s~!, Wi SMC b iRHEE, T8 HV2112 B n] fe 2 8 R E L iE e
219 3 kpe BB X EkE A WKL ROy —Ba B R, BB TZO0 Rk
TR T . TLEJESE MRS HES: HV2112 & SMC shi— 7™, I HAF & SMC w4 R 745
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HV2112 75 KFHJL kpe W FITE AL 2400
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FENL_F 8 FH SR IX 7 A AE R AT RS ¥ e R FE . TP FEZS SR e
2 2 (A e feb i B B A M S 1 R 98, irp-process X EZNCE LA A== A
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Ni i 4650 F A H
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WEREIE AGB BB AR & EIR. 1A AT R B R o W T RSB T, X
MY TZO MRURFEE LT RS MBIER SBIAET, i hNEBIE =,
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The Observation and Research Progress on
Thorne-Zytkow Objects

LIU Jian-yu, ZHANG Fan

(Department of Astronomy, Beijing Normal University, Beijing 100875, China)

Abstract: Recent gravitational wave detection efforts have yielded a variety of unexpected
binary merger event types, revealing our ignorance regarding one of the more fundamental
pillars of astrophysics —the binary evolution process. To make up for this shortfall, we have
to not only rely on such rare transient events as binary mergers, but also other independent,
more persistently observable inspirations. We introduce one such candidate in this review,
namely the Thorne-Zytkow Objects (TZO), that are hypothetical celestial bodies born when
neutron stars sink into the centers of red giants and/or red supergiants, whose properties
and inferred formation history would undoubtedly clue us in on the vitals of the progenitor
binary. First, focus on the theoretical overview of the structure and evolution of massive
TZO; then focus on the observational findings of massive TZO, especially HV2112 in the

Small Magellanic Cloud; finally, summarize current related work.

Key words: Thorne—Zytkow Objects; neutron stars; binary evolution; red giants; red su-

pergiants
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