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Red novae fame
goes extragalactic!

based on diagram of Kashi & Soker
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extragalactic (luminous) red novae:

M85 OT2006

NGC300 0OT2008

PTF10acbp

NGC 4490-0T2011

M31 LRN 2015

M101 OT2015-1

AT 2014ej, AT 2019zhd (M31), AT 2020hat & 2020kog

and more !

too weak to be observed after their outbursts
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(Nova 1670)
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ZTF SLRN-2020 (subluminous red nova, <10 M
K. De at al. May 2023, Nature

+1 M,)
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star+planet
red novae?

Other transients reported: ASASSN-15qi,ASASSN-13db (possibly YSOs)
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proof

Tylenda & Soker
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Nandez et al. 2013
- view from above the binary
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eruption: 2002
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Constraining merger physics:

masses dispersed

* angular momentum budget

stellar rotation/winds
* disks/torii
* magnetic fields
* progenitors
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V4332 Sgr

eruption in 1994
clone of V1309 Sco
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building a 3D model 3D structure of the source:
in Shape % * density
and radiative transfer * temperature
* velocity / angular momentum
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model reconstructed from observations

0

30

projected velocity (km/s)

|ll. i
niﬂﬂh.._.f_...p

P - e e
Vg e
RN
._.i il_ﬁt.u'. fﬂ.’.‘.‘.
R R SR SRS A
e e H_.m_.__..u_r_i,..._...__u__.i_lu.m_.sP
e,
SN .ri.r._r.“

ALMA results
for V4332 Sgr




top view,

t

5.6 days

8O

side view

rriff;f);fz;/ =
!rrrfffffﬂfw;

log surface density [g cm™]

log temperature [K]

55

5.0

4.5

4.0

35

3.0

4.5

4.0

3.5

3.0

simulations of
Pejcha et al. (2017)

deflection
or jets?

huge consequences

for common-envelope
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atmosphere

everywhere
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plasma

M*_=0.8 M,

dust

molecules

Optical + submm emission Kamirski+ 2015



2018: line surve
bands 3,4,5&6
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Molecular ions

in CK Vul
rotx = 000°
roty = 000°
rotz = -17°

.
Kaminski et al

. 2020

point symmetry

multiple ejections

possible jet-type activity
possibly younger than 340 yr

possibly triple? Companion 0.3 M_

Kaminski et al 2021



some misclassified pre-
planetary nebulae can be

oo, stellar merger products
Eg=i10%4arg
(as in red novae) ‘




Summary
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we can observe stellar collisions in real time

detailed studies of the geometry of the remnants with interferometers constrain
theoretical models of mergers (and of the common envelope phase?)

Bipolar structures are present in all red nova remnants
o energy and momentum as in some pre-PNe (similar shaping mechanism?)
o are some misclassified pre-PNe merger products? (missed red novae)

Circumstellar shocks are omnipresent and determine the molecular composition

Mergers likely occur in triple systems




like/dislike
ALMA/ESQO?
talk to me

and

European Science Advisory Committee, ESAC
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