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2What makes an (optical) LRN? (I

1. Energetics

1. Gap transients with L_peak between Novae and Supernovae... (initially)
2. Photometry

1. Double peak or peak+plateau

2. Evolution towards colder temperatures

3. Precursor emission starting ~years before outburst peak

4. Increasingly bright in the NIR, and later MIR
3. Spectra

1. Low expansion velocity

2. Red continuum (at later times)

3. Lack of [Ca ll] usually detected in Intermediate Luminosity Optical Transients

(ILOT)
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Remnants:
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donor mass (Mg)
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1.- Dust formation near the star is destroyed by shocks.
 Dust forms only at larger radii (and it’s colder thank 250K).

2. - Outflow is radiatively inefficient.
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« The energy is lost in adiabatic expansion of the gas rather

than in radiation.
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ABrecursors (Il) - constraints on L2 mass loss
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Local Universe

Spectroscopically classify ZTF transients that are associated with nearby galaxies in the
CLU galaxy catalog
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Luminosity function

Template lightcurves s = dN/dL ~ L-2-8+-0.3
\f for -11 > M, > -16
T \
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Rate of low- |
Iuminosity Lo-2 Karambelkar et al. 2022, in prep
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High cadence
survey (BlackGEM / ZTF)

Years to peak
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\Euture - 360° observational approach

High cadence

Progenitor
(HST/LSST) survey (B'&CkGEM /ZTF)
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Adapted from Blagorodnova et al. 2020
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ZTF (North)

g+r(+1i) full sky survey

< 21 mag

BlackGEM (South)
ugi-band survey g<23 mag
nightly Nearby Universe
survey

3 night cadence

PTFAPTF, 7.3 deg®

LSST (South)
u,g,ni,zy survey r<24.7
mag
200 visits filter / 10 years

NIR - WINTER

J-band time domain survey @Palomar

1 sqg. deg FOV, 1 m telescope
first light by end of Summer 2022

All northern sky <21 mag

A nearby, galaxy-targeted, weekly
cadence survey to search for dusty
LRNe that may be missed by optical
surveys
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- LRNe are powerful probes for the study of CE phase in binary systems
-+ Progenitors reveal the parameter space for unstable mass transfer
- Precursors allow to estimate the pre-CE mass transfer
- Qutburst observations reveal the energetics / geometry of the mass ejection

- Late-time remnant shows the geometry of mass ejection and a correlation to
existing stellar populations

- LRN rates allow to test CE approximations for different populations of binaries

- How observations can be used to improve current assumptions / approximations
on CE?

- What observations are needed to enable a self-consistent model of CE ejection?
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