arXiv:2212.06927v1 [astro-ph.SR] 13 Dec 2022

Normalised flux

Observed binary fraction

astro-ph seminar

H. Takahashi 20230112&20

A spectroscopic multiplicity survey of Galactic Wolf-Rayet stars

I. The northern WC sequence
II. The northern WNE sequence
II. The northern late-type nitrogen-rich sample

Dsilval+ A&A, 641, 2020
Dsilval+ A&A, 664, 2022
Dsilval+ 2023?
Abstract

- RBEEEDHEICETD [HE] SoBFHE

- Galactic late-type Wolf-Rayet Stars (WC+WNE+WNL) 12+16+11=391&
GEERCUERE > oS TOWRE LR

- WNLOREEAD D E— (4P =1-10days

- WCHREEID MmO E — (2P ~5000days

- WNLEEZRDE ?

BT FUAE?

® WR®DbinaryZ (multiplicity) (CDWT

- 40%(HEE (ME) RERLTNDREEZ SN TVD GRTEF>60%)

s WRR(IAZXMIIEBENTWVWBRZ ENZVDT. THTHBsingle/binary(dF 1L T M ICIE
DHBRNT ERBLN,

- BEMDFRE + SRED REER T, BRORE STORBEERL R 3 ETHEE (EE)
EREBD.

cENSOEREHE (ORE) O ERDEZE (K DXIED KRS GEE RDHT .

Observation

Helium. nitrogen

Huydrogen. helium

Iron core

Silicon

I Uniwversite Libre de Bruxelles,
Belgium

Oxugen, carbon

Neon, magnesium,
oxygen

® Instrument ® Samlpes
High-Efficiency and high-Resolution Mercator -paperI : WC (12)
Echelle Spectrograph (HERMES) - paper II : WNE (16)
. éézc)gnAFlterglggoM:rcator Telescope on La Palma - paper III : WNL (11)
. O "
-+ R~ 85000
WR 113
i e CWweak = - T e cvases
S moderate 1 ol 3 Mewee: v ssond
__ 100 - & x X3z
n ] x o= * = = -
H L E x =X -
> o x = E 3
2 o] x = = *x
g x sz 3% gz Em=
= =
-200 =x x
x
40'00 ' 50‘00 " 60‘00 ' 70‘00 ' 30‘00 oln nlz ni‘ ’ n‘.s n!u 1!0
Wavelength (4) Orbital phase (¢)
1
—— ARV>C 1.0 wrs dvsne) — ARV>C 10 s WNE+WNL
WC (paper I) rpwon  WIN- (paper TIRIIT) e
;vzl\:‘l:lhsiwoaooe); == O stars
081 50 e
threshold 5 08 (WN9ha) WR 153 (WR+O)+(OB+OB), 6.887d + 3.4663 d)
g ;jmﬂs“h') | WR155 (WNGo+O9ILIb, 1.6412436 d) 10°
E 134 (WN6b) H 'WR139 (WN50+061Il-V, 4.2d)
Eu»sf 110 (WNSb) i WR151 (WNAO+OSV, 2.12d) >
& IR2 (WN2b) - c
£ i -
WR120 WN709) G T 4
T o0 WR 123 (W &
E g WR138 (WNSo+B?, 1521d) H H
g P e i, 376 . 107
g WR 148 (WN7ha+04-6, 4.3173d) .
WR141 (WNSo+O5V-ll, 21.7d) H H
0.2 WR127 (WN3b+09.5V, 9.5d)
_— 107 = T 7 ] a A
100 200 300 400 500 600 700
Threshold C (km s7%) log P [d]

WR®DRYV &binary fraction

Results o ABEEEBOELS T A
®Paper I - O—=LBV—>WN—>WC—WO

- paper IOY>FILOWCEEXR = 0.58
(BRIDRODEWIE > ~0.72) . cf : >0.4 (BEDXMHR)
- SEEHAWGEEZ R H 120,

@Paper II

- paper IIOY > F)LOWNEEE R =0.44 (~0.56)
OBLEE RMmultiplicity (T TWL B,

- 59fEHER.

@Paper III

- 11fADWN (WNL) 2DV TCEZEDAR.

- A TRIDOmultiplicity DHE

- multiplicity =0.36 (~0.62) ~WNE (paper II)

OREMEEZED>FU A1  RLOF

 —HAOBENED.
 UEDIRNEND.

HEDLAD [THREAND B.
ORBEEEEZEDZTFT U A2

SN/ remnant
lin
Ic/BH(GRB)

le/BH
Ib/BH

post-MS

_we/wo
wc/wo
wN

LBV
LBV
LBV =
RSG ~ YHG
(binary)
RSG

WN.
WN

IIb/NS
IIP/NS

- JEEHAOELEE RN SR AR WCEE RN DE(LIBIE (X ?
- LBVOmultiplicity~& B D0, WN, WCGEEZRdmultiplicity & —F.
SEAHTIIE. O (=LBV)>WN-WCEWSELT v > RILWVFIE ?

HERFEEOKFINEZRTED. WNEZK .

: WNEREWCHADAIRA (CERIC K> TEENKRODN T,

: common-envelope evolution and the merger
P OFE> I ANO-FEIC KD BEN N L. BREEHDEE R,
ERUIEES. EERITHRKRL., BE—DWCE I,

ORAMMEERIERSFTUAZ  BENR=ER
DSMAIDEZVWENEE A TWRISEL > REIEESR
: RAIDEEFRNEE. WROFERE > MIDESEERICIRD
P ESICHEPERDREAR T, SMIIDHE Dexpulsion (#ER(EL)



