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(2-35Mg) HHRINS.

Z0%, HEVPERVNERE L, PLOKFE

545



SKYLIGHT

PR LTLBE, ¥EVPLLELA, Oy v
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Edb, BOHOENOEEBHLOT, PEFE
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J7z. L L, FAebid, 1S DGR OIK
B BIECRED DA LRI L, Thb2ls
ET5E, WD+RGRRaMBHEDHE L L
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B g - 2R 7. LI, HKNO9 LEERR). 723,
WD+RG R IZHBEE ETIIKREOBRIREDD 5
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FZOWEFEE a, < 1500 Ry EBRE L7z, TN,
P EENHHTEE 258 (AGB; asymptotic giant
branch) B ICE)E L7z L Z DR KDEED 1000
Ro BETHH LD LEINLZODTHD., Th
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TERWLTIENRZVDOT, BEEBHITRI LR
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L%, 0%, MHOEEDN M, =70Me & M,
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G, BB BIE Lo 5 &, BLEOERE
BETETARELRBOT, £ Q) BETETT
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0%, C-OaTHLEHLICAED, C-O HEE
ELERVEDOXRTHIRA. (B) NEEEDOHEEN
AYYL - aTEEEL, RMEEICRZSE, O
yya--O-—7%ieL, REBSFKEIS. B
EBHIIEEAY q=M/M, >079 DT, NEE
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DEEBRDOHIEE, REEEL LI ENEE
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MS=C1MW’ (5)
DREBRDDY, H¥c 13,

2, R M., \1
o Veﬁ((fi)qz)s)(looovm s") (30;@)(%)
(6)
LFFMfiShG. ZIT, g 3 EHREICLY, 2
MBS NBFEERLTD. ZITE, g,=1
ERGE L7z, F72, g(g) WEEREEEERI K
BEECHRT 2N EE L&A THRIEL
LEMLZETH), REHOAICL>TikE 5.
g=M/M, =2 DEEL, gq)=0025ThHY, ZDf
dg=120MTHINEMLEW. F72, vidH
BREPOCOHERAEEREADOERETHY, A
REDEEDM, (1210 Mg %5, ~ 1000 knvs 72
BEThb, I, RIHETHIFBEREDLE
THY, M,FEETHS. KMIEL2REICIN
M, =1 Mo, M, . =2My DHE, BULESE
iA330 HULETHIE, ¢, 214D, 4B
PO EIF EE DD, BT 512, EEDOFE
BRECHENTRB1ZE, FEOHBIRENMIC
WBCHEELTVDEDT, B SRL T
L5DTH5.

43 TaBEBH#EDOHER
COX)ICHBEEDEERAEEER & ZhIC
LOFRBEEONBEPNhOMELZEZE LT, &
EARDEEFH LHERD, K6 Tho, 4
BT X AND D) DEROABERE LEEDOXT R
CHFELT, EERPRENIC L EBHE LD
MNE)DERRIZBDOTH S, H#hIC (D) DERRED
YLEEER %, fEdic (D) OBRBEOHEROEEY L
> TH5b., EMTHEINLHAOHEBOT 4 1a
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30000R0
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MAODEERE
FEEEDSE
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ERUPIEEDECER (M), AHFOHE
BOBOEE (M), (A) €05 RERFIER.
(B) EEAEICHILL, AGBE L 5. AGB D&
HEBETRA—23— - 74 ¥ FHFRNWT, (C) BE
FROBEEZIIIHE L, BB HELLEFEL LS
L#EEEIZED, (D) C-0 BBREE L F7ERY)
BRI EIAHELRRT. (B) HE FRER
WKL T AL, Oy e - u—T%HL, 8
BEWIET S, HEEEOBRAMRERLBLLY
BREHPHL0T, HERIKRE, FhArKaE
BIZEDOPD, ZONBO—HE2 AT, Zok
BEEOHBIEIFNOMEICLY, BEBHIIE
ELT 5. (F) HFEOEENRI L, EELHI1
BE, d5VRZhLUTICh s s, EERERIZ
BERBEERUTE220T, BEERERE. A
BEIKRVE, 138 Mg 10 b L, IaBIEHE
BREEIT.

HEHEIIEZNS., CONTIE, ABEKEDOD) O
BIECTOEEN 1.0 Mg THEHEDHAER LT
72, BITIZ WD + MS R4 LRIFISR LT
%. WD +MS ROEHER, F) DEEOZOMEED
K (M) CHEREY (H) otk (log ) %
Heh B L o Ch B, /o, BOBABRBEREDW
HEEIZ2VWTY, 5 =100846%, 712,

eff
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N =03DYE%E, H8IC
~ L7z,
YOERKOEERD O &F
LT, I5ICRLIzE)
REELERE LT, &
KU LEBHREL LTR
BT H0E) DEELEBV

HEDEE (Mg )
N

DR FRgn sy

RAXXRKEIERXRERA

T r————
a He core flash

common envelope a nova explosion
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Mwp,o=1-0 Mg,

WD+RG system (7 =1)

x
x

X IRRX
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‘x\xx
o & o®x

XXX

X x x X X @ A
= — X X X X Q e A =
P THAR. TORRETT . 5 <: 0 &+
" - X1 22388 %98\
1T, it(z) fio T, H WD+MS system § § § § g %‘ﬁ%\é\g E
BERERDL. =100 SR ERERERE
BITH, vy e = 0.002yr”
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® =1 0 1 2 3 4
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of. ThHDFERE, K3
L4 OiftRH R e, BO
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P = BoneaF Bgns —0003yr
Eh 7= 03 DFEITIL,

SRR S 0‘002yr'] L, KHEEIC
1, BEFIE L WELE S
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TW5H DI, TPyx (007 H), V394 CrA (0.77 H),
U Sco (1.23 H), T CrB (227 H), RS Oph (460 H) ®
HOT#H%. Schaefer & Ringwald iZZh%z, =
DT N—=FFF. 2F), FEOKEISIZX
5T, BE (TPyx), PLEMALLERFE
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L, BOZDOER T »5d5h5LH1L, ThE
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LERBFELRIT /T A—FHHE (1 Mg BEEEDHE
BANE T AROLEOMIIEE. i, EEBEIIE T 5 B0 wE0EE.
WD +MS 20 %A, K4 OF) BEOHEDEE LHEREY. WD +RG AD
AR, H50 (D) BREOHEEDEE L HEFY. ERTHEI N HBRONH
PlLaBBHEL: LTRET 5.
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). HEdhid, HE®

MWD + MS%& WD +RGRIZZESLNEDT
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U Sco 1372072\ 10 I —FEOHE TH 2B
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W2 Ehh, TOHBEEIIF Y NI — VIR
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AT LDT A YHFEEITE ., ZDOT EE, U Sco

AT L)y TR XBET v VI8V,
LEBHREICZ VR b0, Thed Iy

SRBVPDENENORKRTH LI LERRIEL.
F72, V394 CrA IZ2oW\WTiE, ZDBFHEOKE M
AU Sco DD D EFEFICE AP TWB728, U Sco
ORFDF (twin system) EFFIIN TV 5

T CrB I22WT b, BIFER O IGEL M3 O A 2
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b oNnTwa ™. RS Oph bIBFER DOEE A
TCBICELAUZRTHHDT, ZOHBEEDE
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WD+RG: My 4=0.8, 0.9, 1.0, 1.1 Mg,

WD+MS: My ¢=0.75, 0.8, 0.9, 1.0, 1.1 Mg

WD+RG system (7,,=1.0)

4
WD+MS system ~
1 1 1 1
o] 1 2 J 4
PUERY (B) Ot
la BIBFELEI /95 4 — 9Eﬁ(qm-1®%A) K6 LFELHDTH
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HBEEOHE 1 My DA
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BOE—27 38051400
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WD+RG: Myp 0=0.9, 1.0, 1.1, 1.2 Mg
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WD+MS system

WD+RG system (7,,=0.3)

————— FE5ErdboroT, X
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1 FEERESEOREICH K
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£92% 115
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New Evolutionary Channels to Type Ia super-
novae

Izumi HacHisu

Department of Earth Science and Astronomy, College of
Arts and Sciences, University of Tokyo 153-8902

Abstract: As promising channels to Type Ia supernovae
(SNe Ia), we have proposed two binary systems: one is
a supersoft X-ray source (SSS) binary system consisting
of a white dwarf (WD) and a near main-sequence star
(MS) that fills the Roche lobe, and the other is a symbi-
otic binary system consisting of a WD and a low mass
red-giant (RG) that fills the Roche lobe, both in which
strong winds from the accreting WD play a key role in-
creasing the WD mass to the Chandrasekhar mass limit.
Here we have found one new evolutionary channel to
helium-rich SSS binary systems that makes the birth
rate of SNe Ia thourgh the SSS channel much larger
than the previous work. We have proposed two new
evolutionary processes that make the symbiotic channel
to SNe Ia much wider: (1) The WD + RG close binary
can form from a wide binary even with an initial separa-
tion as large as a, s 40,000 Rg, Therefore, the WD +
RG binary can form from much wider binaries than our
earlier estimate, which is constrained by a, < 1500 Rg.
(2) When the RG fills its inner critical Roche lobe, the
WD undergoes rapid mass accretion and blows a strong
optically thick wind. If a mass-stripping effect of the
RG envelope by the wind is strong enough, the symbi-
otic channel can produce SNe Ia for a much (ten times
or more) wider range of the binary parameters than our
earlier estimate predicted. With the above two new ef-
fects (1) and (2), the symbiotic channel together with
the helium-rich SSS channel can account for the in-
ferred rate of SNe Ia in our Galaxy. The immediate
progenitor binaries in these channels to SNe Ia may be
observed as luminous supersoft X-ray sources, symbiot-
ic stars, or recurrent novae like U Sco, T CrB, or RS
Oph, depending on the wind status.
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