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Galactic
red novae

V4332 Sgr a.k.a red transients
eruption 1994

V838 Mon
eruption: 2002
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Red novae
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Red novae characteristics

© intermediate spectral types in outburst

@ light curve with multiple peaks

@ matter ejected at velocities of a few hundred km/s
@ quick cooling after the outburst (no coronal phase)
© cool stellar remnant (M-type spectrum)

© produces lots of molecules and dust

© (oxygen-rich CSE)

- stellar mergers
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Why bother to observe the remnants of red novae?

> investigate the product of the merger and verify
predictions about the remnant

» fast rotators

» disk/torus formation

» mass loss (outflow, wind, ejecta)
» strong magnetic fields (magnetic braking?)

» elemental abundance patterns

> constrain better the nature of the progenitors
» look for material of the common envelope?
» mass-loss history

s interstellar environment



V838 Mon
eruption: 2002



V838 Mon prior to the 2002 eruption

~B3V, 8 Mg

pre-MS, 0.2 M

B3V, 8 M,

was a young triple (multiple) system
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7r Visual light curve of V838 Mon
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Profile changes in V838 Mon - variable wind?
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MIR interferometric observations 2011/2012
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Flattened dusty structure (disk?)
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Optical Depth

SED of V4332 Sqr:

cool dusty disk
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Disk wind in V4332 Sgr
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Spectropolarimetry of V4332 Sgr
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Most convincing observation
of a merger in a binary g
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V1309 Sco as a spectroscopic twin of V4332 Sgr

|
(]

IN

= [=))

Flux density (arbitrary units)
o

T
VO B-X (1,0)

I g & Nal g g & [O1] Z Ho Cal a g; « s [Fell]2
i N s = = / = £ \ = = = & ) [| =% |
- i g & Sl 8 £ |3 2 IE:
[
b
w | MWW"’ | ‘M ofot
) $2012-04-22 | ~ | . m ﬁ l}
- : CN |
i - / (
i £ 2009-09-29 T U* u' e
i § 2009-08-13 f ‘ [Fell] r’
P ‘ - / - N
o s i 1 R
MWMMW - - ‘ /1 U ' /
- 2009-05-04 A A e ALY
':..v—.J Brope At A A u{._..«m_,. _...Mww:-w (1) VAT 'V F“"M"-]:f\': ""r " __,-.__,_‘ J.;:l:,/.,", _— e telluric \Jr
1 . : I I ; L ; ; I
570 600 650 700 A/nm 750
1 1 I 1 1 1 1 I 1 1 1 I I 1 1 I 1 I 1
i( IT’ Rbl VOB-X0.0) TiO &, Av=0 TiO &, Av=0 TiO €, Av=1
| ,—r _
| C?J
=
;‘M:L\‘:L"’“ i £ .
i MQA))MWJ\':: ' ‘ \}EO PC
| simul i \
Ti07(02) i Hw'w l"""'k' o,
- N | Y o., ik
: | el w‘f w w
| Moo
L N "cN\ 1{ N H l
R x) L AT uad M}“}‘ et ']J 90 pot
— /‘vr‘ \ \ ‘ |
e i /‘”L\ / k’xlh/'}wv‘ \;bOS-B_x o VO B-X (0,2) A\’m
L Ll o S Csl telluricl - abs.
| 1 L | 1 1 1 L | 1 L L 1 L 1 1 1
770 800 850 900 A/nm 950



AlO & CrO in V1309 Sco
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Most peculiar isotopic composition

CK Vul Solar
2C/13C=3.4+0.3 89.3
BC/4C>142

HN/PN= 17;; 441
160/180=30+ 10 498.8
80/170> 5 5.4
160/170> 100 2681

2TAL/%5A1=6 + 1

8Si/2%Si= 7.5+0.5 19.7
29SifSi= 1+ 0.1 0.66

2S/34S= 14 + 3 22.5
32534529 126.6

Kaminski+ 2014, Nature
Kaminski+ 2017, submitted
Kaminski+ 2017, in prep.



Summary:

© red novae can be produced in a broad range of binary configurations
© their circumstellar remnants are cool, rich in molecules and dust
© the stellar remnant is a cool supergiant, even decades after the merger

© they develop disks/tori and winds -- to get rid of angular momentum?
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