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ASAS-SN Survey



ASAS-SN Survey

20 14-cm robotic telescopes of located in Hawai‘i, Texas, Chile, and South Africa


Surveys the entire night sky daily since 2012

with about 14 million images collected so far


It’s primary goal is to discover supernova explosions


But a lot more science can be done with this survey:

TDEs, AGNs, eclipsing binaries, variable stars, low surface brightness galaxies…

(e.g., Hoogendam et al. 2024, Yuk et al. 2022, Rowan et al. 2022, Christy et al. 2023, Petz et al. 2025, Jennerjahn et al. 2025)
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All-Sky Automated Survey for Supernovae



All data is publicly available through https://asas-sn.osu.edu/ and 
http://asas-sn.ifa.hawaii.edu/skypatrol/

ASAS-SN Survey
All-Sky Automated Survey for Supernovae
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ASASSN-24fw



ASASSN-24fw
Discovery and follow-up

Discovered as part of ASAS-SN 
normal operations and reported on 

September 27 2024 in the 
Astronomer’s Telegram

Photometric follow-up

Optical and NIR spectra and

polarization measurements
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ASASSN-24fw
Pre-event SED

, , , , , T* = 6490 ± 120 K L* = 6.73 ± 0.03 L⊙ R* = 2.05 ± 0.07 R⊙ τV = 0.249 ± 0.017 Td = 552 ± 16 K Rd,in = 1020 ± 30 R⊙

,   Age = 10 Myr M* = 1.53 M⊙ ,   Age = 2 Gyr M* = 1.45 M⊙
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ASASSN-24fw
Eclipse SED

IR emission of the dust

Optical emission shape unchanged
Br  diluted but Br10-15 notγ

2.8% of the pre-event stellar emission
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We propose an M star companion

, , T* = 3000 K L = 0.038L⊙ M = 0.25M⊙

ASASSN-24fw
Eclipse SED
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Eclipse periodicity

43.8 yr period
Nair & Denisenko (2024)

Evidence of a such

a long period


thanks to DASCH

archival data

ASASSN-24fw
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ASASSN-24fw
Nature of the occulter

+ up to 4% of polarization

Relative color change: Ability to polarize:

Evidence of large grains in: protoplanetary disks, extended rings, and old collisions
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ASASSN-24fw

An F-type star, a smaller star (M-type likely) and an optically thick structure 

System geometry

a) b) c)
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ASASSN-24fw

An F-type star, a smaller star (M-type likely) and an optically thick structure 

System geometry

a) b) c)✗

The overdensity produced

by the M star gravity is not

enough to occult the F star

Raquel Forés-Toribio (OSU)                              CCAPP Symposium                              September 17, 2025



ASASSN-24fw

An F-type star, a smaller star (M-type likely) and an optically thick structure 

System geometry

a) b) c)

The overdensity produced

by the M star gravity is not

enough to occult the F star

✗

The M star cannot make

precess the disk with the


required period

✗
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Properties of long and deep eclipses



Long and deep eclipses

“Long and deep”:


Duration > 1 day


Flux decrease > 20% 

Survey of 47 systems
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Long and deep eclipses
Duration, period, depth relationships Classic classification:


 Aurigae:


Star occulted by a 
stellar companion 
surrounded by an 
extended disk


KH 15D:


Binary system 
surrounded by a 
precessing disk

ε
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Long and deep eclipses
Color-magnitude diagram
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➡ JoHangten et al. (2025) searched systematically in ASAS-SN to find big stellar dippers

Searches of stellar dimmings
Long and deep eclipses

➡ Tzanidakis et al. (2025) searched for main-sequence dippers in ZTF and found 81 new dippers

More examples will help to systematically classify them and search for common features
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Concluding remarks



✴ ASASSN-24fw is one of the most remarkable long (8 months) and deep 
(4.1 mag) eclipses


✴ Its achromaticity and polarization indicate that the occulter is composed of 
big carbonaceous or water ice grains


✴ We propose that the occultation is driven by the precession of a dusty disk


✴ The population of long and deep eclipses is very broad but half of them 
present mid-IR excesses


Thank you for your attention!

Concluding remarks
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