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Binary stars are frequent
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Why do we care about the interacting binaries?

Gravitational waves

X-ray binaries |
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How do we shrink a binary?
Common Envelope Evolution
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“Recent” Galactic Luminous Red Novae
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Scientific Motivation

What is the merger rate in the Milky Way?

How can we figure it out?

1. We assume that mergers make LRNe.

2. We check for possibly missed LRNe in the MW.

3. We compute how efficient we are at detecting them
4. Derive the rates

Bonus!
5. Can we identify a new LRN event in the MW in real time?



Galactic LRN Rates: Literature Estimates

... but no Galactic LRN has been
reported since 2008 in modern
time-domain surveys (e.g., Zwicky

Kochanek et al. (2014) predicted a rate
of ~1 Galactic LRN every 2—-10 years.
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Data and methods
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Retrieving Missed LRNe

Trial 1: Existing brightening sources

- Candidates must have an archival detection (pre
ZTF).
- Candidates must have brightened >2 mags

compared to the archival detection.

Trial 2: New transients:

Appearance of new sources <18 mag in r or g band

Aggregate multi-wavelength data, including mid-infrared, to assess compatibility with
LRN light curves.



Results for trial 1: Existing brightening sources

1. Total retrieved = 23581 sources 3. With >2 detections = 1231 candidates

2. Catalog cross-matching 4. Light Curve Filtering:

Crossmatch filtering outcome 5 days > x < 1 year = 1082 candidates
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Stage 1: Remove known variables

Stage 2: light curve inspection "



An example of the selected existing brightening
objects

https://alerce.online/object/ZTF20acxlvdb Infrared light curve
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https://alerce.online/object/ZTF20acxlvdb

Results for trial 2: New transients

Model filtering outcome

Total retrieved = 10,917,468
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Examples of the selected new transients

https://alerce.online/object/ZTF22abvqgibd
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How efficient are we at detecting LRNe?
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Diagnostic Plot of Simulated Transients
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Detection Efficiency by LRN Subtype

Detection efficiency (%)

Detection efficiency of different LRNe types mmm Mock dust map
Bovy dust map
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Can we identify a new LRN event in the MW in real
time?

Real-Time Transient Search & Follow-Up

Spectral classification campaign

Apply same filtering criteria
as archival search to modern time-domain survey alerts

Automated pipeline for candidate detection

Manual vetting

Classification

Nordic Optical Telescope Lesedi Telescope—1m
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Classified selected Candidates

https://alerce.online/object/ZTF25ablxatl
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More selected Candidates
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Conclusions

e Systematic search for missed archival LRNe completed
e Detection efficiency of ZTF quantified

e Real-time LRN identification is operational

Next steps

e Derive MW LRN rates
e Finalize ZTF Phase | & |l analysis and papers

e Continue real-time monitoring
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