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. What are Wolf-Rayet stars?
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; 'Bi,nar'y- stripping -
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AN Qbsérvéfional'd,earth Qi‘ strip.ped s't'ars 2

 WANTED

HOT STRIPPED STAR

Sample found in the
Magellanic Clouds

- Gotberg + Ludwig 5. | : 4.5
log (T./K)

‘ ‘Dionne+ 07, Goetberg+17, 18, Hamann+06,19, Heber+10, Schootemeijé'r+ 18, Shenar+16, 19, 20, Wang+20, Klement+21
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An observatlonal dearth of strlpped stars

W ANTEB | Only two objects-repo_rted, in t'he Galaxy.

HOT STRIPPED STAR

\ .
HD 45166
, (“quaS| Wolf—Rayet” qWR blnary)

"Ups Sgr
(H-deficient giant binary)

~1 "'XM bloated strlpped star? *
(Dudley & Jeffery 1990) .

"’4M hot stnpped star?
(Stemer & Oliviera 1990)

Gilkis & Shahar+22,
“Ups! | did it again” |
MNRAS, in-press

@ 9poster by Avishai Gilkis

“Today’s talk :
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A history of classifications...

Jane Ange‘
1 Note on a Variable O-Type Spectrum. —

The only conspicuous feature on MC18388, January 25, 1922, is a strong
line at about 4686; a bright line at 4059 is the next most prominent, and there
may also be a trace of emission at 4640.

Anger 1933; Neubauer & Aller 1948
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Bé star

"quasi WR” :
(QWR) + B7
binary?
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4700 4720 4740 4760 4780 4800 4820 4840

Although sometimes classed as a Wolf-Rayet

star, except for the presence of emission lines in its
spectrum, HD 45166 differs from true Wolf-Rayet

M 118 \
4860 4880 4900 4920 4940 4960 4980 5000 5020 5040 5060 5080 510§
Wavelength (Angstroms)

also contains absorption lines characteristic of a late
B-type star, Heap and Aller suggest that HD 45166 is
a binary system composed of a normal late B star and - Loy

what they term a “quasi Wolf-Rayet star” (QWR).! From Steiner & O,IIVIera 2005

W. HiI_tner L. Aller . S.Heap Van Blerkom+ 78; Hiltner+ 56; Heap & Aller, unpublished




The elusive orbital period of HD 45166

The qWR star HD 45166*-**

l. Observations and system parameters

J. E. Steiner! and A. S. Oliveira®? 2005

10

RV (km/s)
RV (km/s)

_ N W A 00O N O ©

|

I —1
8

ORI T W SNV LTI IS VAN NN T (N (O (A
02 04 06 038 1 12 14 16 1
Phase

02 04 06 08 1 12 14 16 1.8 ' 1 12 14 16 18 2
Phase

S5hriand 15hr periods

. inclinatioﬁ = 0.7deg! g ‘
e —— : . 7t Emission, P =1.6 d?
M(B) = k.8M )} B S5 M(qWR) = 4.2M ok 77\ 0\
‘ ® | T\g ) / \ | // '\\I\
. " After subt.racting' the "o

0 02 04 06 08 1 12 14 16 18
Phase

15.11.2022 ‘ Tomer Shenar, University of Amsterdam



I_'ati',t'Ude-depe'nde.r'it wind?

The qWR star HD 45166*

Il. Fundamental stellar parameters and evidence of a latitude-dependent wind

15.11.2022

J. H. Groh"2**_ A _S. Oliveira®*, and J. E. Steiner?

0_5 - 1 | |
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Tomer Shenar, University of Amsterdam

Parameter
log (L,/Lo)
T, (K)
Teff (K)
R,/Rs (T = 100)
Rphot./R® (r=0.67)

M (Moyr™)
Voo (kms™h)
B

g
v (kms™)

Value
3.75 £ 0.08
70000 + 2000
50000 + 2000
0.51
1.00
2.2%x 1077
425
4.0
0.5
100

Mass-loss rate lies orders
of magnitude above.

expectation (e.g., Vink+ 17;

Sander & Vink 20)
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T

Why is the mass-loss
rate so high?

If massive stripped

stars look so

“obvious”, why haven’t

we found more?

= 2
2 o N
&
Why should the “only
massive stripped star”

known be seen at
pole-on inclination?

w
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Why is the wind
latitude-dependent?




- Could the star be mégneti'c?!

HD 45166 magnetic?

Tomer Shenar | checked all of the spectropolarimetric databases

and there are no existing magnetic observations of
this star. | agree that the 4650 complex looks like an

To: [1gwade@queensu.ca;

\ .
GreMade

Spectropolarimetry with -
ESPaDONS@CFHT gl =

!r CANADA-FRANCE-HAWAIl TELESCOPE ' [ \ | | |
www.cththawaii.edu s I |
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An extraordmary magnehc ﬁeld
Shenar Wade, I\/Iarchant et al. 2022, under reV|ew ;
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Zee,mari-éplit OV lines!

< B >=43+15kG

'qWR = magnetic; . { GO _
B7 V = not magnetic Strongest.magnetic field in a pre-explosion:star
: *  First “magnetic Wolf-Rayet” star... :
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' Physical parameters of companions

~50% in VIS °

Fully dominates UV
2 } Dominates IR

| | | | | |
34 36 38 40 42 44
log M/A

eff(base) 55- 60kK. . O 2l % Téff~12;13,k|<.

logL =383+ 0.05[Le] . - - - logL =225 0.05 L]
=09 QLG o e R=26 £04Ry -

3 M(evo)—34+01M@
Age ™ 105i35 Myr
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S'hc_.)'rt 1.6d peribd:c"onfused with pulsations from .B:'star!.
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.I.ndi'c,afibn for a_(’very)"long.Orbit!..'

qWR, LNA
gqWR, FEROS
qWR, HERMES
qWR, ESP

B7 V, FEROS
B7 V, HERMES
B7 V, ESP

24 yr of data coverage (LNA, FEROS, HERI\/IES, ESPaDONS)
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*

/.. . Credit: Fabian Bodensteiner
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' E_vdlutiQn scenario: we propose a merger in a-triple!

. ~3.5M .

~B0M,,  ~3M7, 4M

ﬁo

1. Stable fmass .
- transfer

Ferrgrio+-2009, Schneider+ 18
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' EydlutiQn scenario: we propose a merger in a-triple!
. ‘ ~35M. ‘ L 35MD
: ~5M0 ~3M. | o= "70.6'M_§_ ;,1_5~_7_4MM@

1. Stable mass = * . 2. Unstable m'asstransfer'
transfer °° - * and merger

Ferrgrio+~2009, Schneider+ 18
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“Evolution scenario: we propose a merger in a-triple!
: | | ~0, 6'M' | 74M

1. Stable fmass o e 2. Unstable mass transfer
transfer. " - * and merger

-3. Curfent day

Ferrgrio+~2009, Schneider+ 18 |
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Eydlution scenario: we propose a merger in a-triple!

= Pre-merger === Post-merger

merger
depletes
core He

® -

Qe > merger

Primary

ZAMS

merger

SMa + 3Me, Porb = 2 [d]

5.00 4.75 4.50 4.25
log T,

i’ablo Maréhant
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A prbm,iéing'magheta.r'fproge'ni‘tor..!

< B >:F.4-3.£-1.5 KG . s < B.:>' ~10%4G -

R=09.+01Ry .+ R=12km
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