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800,000 alerts in 1 night  

Processing within minutes!

24th February 2026: first alerts!
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2026: first Rubin alerts February 24th!

Fink hub  
Rubin first alerts 
February 25 2026
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2026: first Rubin alerts February 24th!
Understanding data is the key!

Filtering out very bad quality
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Inspection of data

by Lukas Steinwender
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313761042284412983
313761043604045880

Siding Spring Observatory 
Robotic Network (Australia) 

From filtered streams to reduced 
observations

SSO Alert 
System
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D2. PROJECT DESCRIPTION 

PROJECT TITLE  ―  Explosive Astrophysics from Siding Spring Observatory 

PROJECT AIMS AND BACKGROUND 

Throughout ancient times, stars in the night sky appeared overwhelmingly static, except for a few rare ‘guest stars’ or 
‘novae’ that appeared suddenly, centuries apart, and then faded away within weeks to months, never to be seen again. 
Today, we know these ‘transients’ to be distant explosions: supernovae, gamma ray bursts, and merging neutron stars, 
but there are also others that so far defy classification. We try to understand what they are, the physics that underpins 
them, and how they shape and affect their surroundings, including the potential to impact life on Earth. 

The study of explosive astronomical transients is a field that is now entering a golden age. This is due partly to new 
telescopes that will detect orders of magnitude more transient sources via their electromagnetic radiation than has been 
possible in the past, and partly to new facilities that can detect transient sources using alternative ‘messengers’, such as 
gravitational waves, gamma rays and neutrinos. Because explosive transients are typically only briefly visible, 
understanding their physics requires rapid follow-up with facilities that can observe them shortly after they occur. Such 
follow-up is best achieved by using a distributed global network of robotic telescopes that can both discover events and 
instantly and automatically respond with detailed follow-up observations.  

Located in the southern hemisphere and west of the major transient discovery facilities in South America, the telescopes 
at Siding Spring Observatory (SSO) in northern NSW are ideally placed to be a key part of this global network.  

This project aims to link telescopes at Siding Spring Observatory into a fully automated network 
that can discover and investigate explosive astronomical events. By linking these telescopes to one 
another and to telescopes distributed around the world, it will be possible to study these transitory 
events in exquisite detail soon after they occur and before they fade away forever. 

SSO is Australia’s largest optical astronomical observatory. It is home to over a dozen telescopes, many of which are 
dedicated to studying astronomical transients. In 2022, two new facilities dedicated to discovering transients will 
commence construction at SSO: the ARC-funded DREAMS project, which will discover transients in the as-yet-
unexplored near-infrared wavelength domain, and GOTO-South, which is seeking the electromagnetic counterparts of 
gravitational wave events. SSO is also home to the ANU 2.3-metre telescope (the second largest optical telescope in 
Australia), which is in the process of being fully automated. It will be a key facility in the SSO network.  

 

 

The project has four key objectives: 

1. Create a network of telescopes at Siding Spring Observatory, the SSO Transient Network, that enables time-
critical observations of explosive astrophysical transients to be performed automatically and at short notice;  

2. Develop software to interface this network into the wider global network of transient discovery machines, such 
as the Legacy Survey of Space and Time (LSST) on the new billion-dollar Rubin Observarory; 

3. Complete the automation of the ANU 2.3-metre telescope and integrate it into the network; and 

4. Build a new tertiary mirror mechanism for the ANU 2.3-metre telescope to allow rapid switching between 
different instruments for rapid follow-up of transient objects. 

 

An image of Siding Spring Observatory 
(SSO) looking east. The SSO Transient 
Network will initially include the visible and 
near-infrared imaging capabilities of 
GOTO-South and DREAMS, and the 
automated ANU 2.3-metre telescope 
equipped with the WiFeS spectrograph. 
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Supernovae
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SN2026eqf

10

With Charlotte Angus, Katie Auchettl, Liana Rauf, …

• First reported by Fink

• Follow up with ANU 2.3m, 

FORSC, LCO


• Unusual and Early!

• SLSN, SNIIn?

• Spiral galaxy?



Type Ia Supernova candidates
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170094456357257301 SN2026fbm spectroscopically classified 



Broker commissioning < February 2026 ~ 1M alerts
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+ + Customizable 
filtering

Cross-match ML classification 
Fink features
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Broker commissioning < February 2026 ~ 1M alerts
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+ + Customizable 
filtering

Cross-match ML classification 
Fink features

- Good quality alerts: Rubin Flags (with Bruno)


- Outside Galactic plane


- Not a known asteroid


- Not a known star (SIMBAD, VSX, GCVS, Gaia Plx SNR>5)


- Xmatched to a galaxy or not: SIMBAD, Legacy photo-z
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3% of the streamGoal completeness

Extragalactic “loose”
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+ + Customizable 
filtering

Cross-match ML classification 
Fink features
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11M alerts



“Flat”
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+ + Customizable 
filtering

Cross-match ML classification 
Fink features
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#D5D5D33% of the stream is 330k! 

QSO-like Star-like

Most catalogues are shallower than Rubin

11M alerts
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+ + Customizable 
filtering

Cross-match ML classification 
Fink features

- Quality: reliability + new flags

- Not a known star Gaia Plx SNR>4 + Variability

- Potential stars: Legacy pstar>0.9

- Quasars: zphot <2 + Milliquas + <150 days

- Reject flat light-curves

- Sampling: >10 days
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- Quality: reliability + new flags

- Not a known star Gaia Plx SNR>4 + Variability

- Potential stars: Legacy pstar>0.9

- Quasars: zphot <2 + Milliquas + <150 days

- Reject flat light-curves

- Sampling: >10 days

0.5% of the streamGoal SN candidates



19

+ + Customizable 
filtering

Cross-match ML classification 
Fink features

PRIMARY LOGO

SECONDARY LOGO

#15284F

#F5622E

#3C8DFF

#D5D5D3+ SuperNNova

11M alerts

Möller+ 2020

Accuracies ~90% only light-curve

With v4.3, v5.1 simulations
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LSST sims                        !=                 Rubin first alerts
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BNNs for Rubin supernova classification

We train and evaluate performance metrics including cali-
bration for an RNN, an ensemble and BNNs in Section 4.
We then present three experiments on the interpretability
of these algorithms with respect to outlier classification in
Section 5. We summarize our results in Section 6.

2. Time-series simulations

We generate a comprehensive dataset of 1,197,096 simu-
lated supernova light curves using the Rubin Legacy Survey
of Space and Time (LSST) Observing Strategy v4.3 and
the SuperNova ANAlysis software (SNANA; Kessler et al.,
2009). This dataset comprises Type Ia and core-collapse
supernovae observed across six photometric filters (ugrizY)
in both Wide Fast Deep (WFD) and Deep Drilling Fields
(DDF). The simulated supernovae span a redshift range of
0.0175 < z < 1.6, providing coverage from nearby to
cosmologically distant events.

Previous simulations of Rubin LSST, in particular the LSST
Dark Energy Science Collaboration (DESC) led Extended
LSST Astronomical Time-Series Classification Challenge
(ELAsTiCC; Knop & ELAsTiCC Team, 2023) focused on
WFD fields only and have used older LSST observing strate-
gies. Additionally, ELAsTiCC simulations contained not
only for supernovae, but a range of transient and variable
events. Some of the results of classifications with ELAs-
TiCC can be found in (Fraga et al., 2024; Moreno-Cartagena
et al., 2025; Shah et al., 2025; Nordin et al., 2025).

In our simulations, the primary distinction between WFD
and DDF observations lies in their respective cadences, with
DDFs providing higher-frequency monitoring of smaller
sky areas. We do not include information on coordinates or
names of DDF in this work.

To replicate realistic observing conditions that would be
encountered by real-time alert brokers, we co-add only ob-
servations within 30-second intervals, which corresponds
to the temporal resolution of data products that will be pro-
cessed by Community Brokers during Rubin operations.

Our dataset is partitioned into training, validation, and test-
ing subsets following standard machine learning practices
with a mix of WFD and DDF observations. The training set
comprises 957,676 light curves, evenly distributed between
Type Ia (479,149) and core-collapse (478,527) supernovae.
Both validation and testing sets contain 119,710 light curves
each, maintaining the same balanced representation of su-
pernova types.

This large-scale simulation is used to train and benchmark
different BNN models introduced in Section 3.

Figure 1. SN Ia generated with Rubin LSST Obs v4.3 strategy. We
show SNN classifications using three different neural networks:
RNN LSTM, BNN MC dropout, and BNN SWAG. Top row shows
the SN light-curve (normalised flux in band-passes u, g, r, i, z, Y ;
time in Observer Frame days) and its time of maximum brightness
in a dashed line. Bottom rows shows the classification scores for
each method (SN Ia: maroon, non SN Ia: orange). The BNN
methods provide classification uncertainties (shadowed regions
show 68 per cent and 95 per cent contours).

3. Algorithms

In this work, we utilize the SUPERNNOVA framework
(Möller & de Boissière, 2019), a nonparametric tool for
photometric classification. SUPERNNOVA is particularly
well-suited for the Rubin era due to its ability to (i) leverage
raw photometric time series with minimal feature engineer-
ing, (ii) incorporate metadata when available, (iii) handle
arbitrary transient classes, and (iv) provide classification
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Insensitive to co-add per night or not!


+


SNN ensemble average >0.5

0.01% of the streamSNIa candidates
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Fink enables early Rubin science!


What have we learned? 

• We can’t do scientific analyses 
as we have done before…


• Data volumes


• Follow-up capabilities


• Rapidly evolving environment


• Technology <-> Science!

Rubin is a great opportunity to do next-generation science
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