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I.I Ms for
Transients
Detection

ATLAS

(1.86 arcsec/pixel)

: . MeerLICHT
USlng Gem|n| we want (0.56 arcsec/pixel)

to not only classify
transients, but also
have an explanation of

what is in the image.
Pan-STARRS

(0.258 arcsec/pixel)

F. Stoppa & T. Bulmus et al., 2025, Nature Astronomy

New

Reference
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It is not trained!

You only pass a set of instructions and 15
annotated triples like the one above.

Telescope
ATLAS
MeerLICHT
Pan-STARRS

Prediction
Real
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The new image has a bright circular source at its centre.

In the reference image, there is no source at the centre,
but a galaxy can be seen on the left. The difference image
shows a positive circular source, as would be expected for
a real transient. Transient sources can occur on top of
underlying galaxies, such as a supernova in a galaxy.
Therefore, this source is classified as real.

High interest

Accuracy (%) Precision (%) Recall (%)

91.9 88.5 94.5
93.4 877 98.7
941 95.4 9311




[.I.Ms answers coherence

@ PROJECTS ABOUT GET INVOLVED TALK BUILD A PROJECT NEWS

Al on Trial: How Well Do LLMs Classify Images? ABOUT

Reference Image

: 5

EXPLANATION: The source is present at the same location in both the New and Reference images. A negative residual in the Difference image signifies that the
source has dimmed and is likely a variable star.
INTEREST SCORE: Low interest

NOTIFICATIONS MESSAGES

CLASSIFY  TALK COLLECT RECENTS

TASK

On a scale of O to 5, how coherent is the
explanation with the images?

S - (Perfectly coherent)

LAB

4 - (Almost entirely correct)

3 - (Mostly correct with some errors)

2 - (More incorrect than correct)

1~ (Majority incorrect)

0 - (Complete hallucination)

NEED SOME HELP WITH THIS TASK?

Next —




[.I.Ms answers coherence

@ PROJECTS ABOUT GET INVOLVED TALK BUILD A PROJECT NEWS NOTIFICATIONS MESSAGES FIOREST v

Al on Trial: How Well Do LLMs Classify Images? ABOUT CLASSIFY TALK COLLECT RECENTS LAB

TASK

Reference Image

Is the Interest Score coherent with the LLM
answer?

Yes

No

NEED SOME HELP WITH THIS TASK?

Back Done & Talk Done &

EXPLANATION: The source is present at the same location in both the New and Reference images. A negative residual in the Difference image signifies that the
source has dimmed and is likely a variable star.
INTEREST SCORE: Low interest

Q

ZOONIVERSE Project About Us Zooniverse Talk f v



judging LLMs

[ Correct (TP + TN)
I Incorrect (FP + FN)

Interest Score Self-coherence
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1 2 3 4
User Average Coherence Score (0-5)

50 75 100 125 150 175
Transient ID (Sorted by User Average)

Expert ratings show that the explanations provided by Gemini are generally consistent
and coherent (left plot, most transients get 5 or 4). The ones that get a lower coherence
score are also the ones that were misclassified (right plot).



judging LLMs

I Correct (TP + TN) 3000/ HM Correct (TP + TN)
175| EEE Incorrect(FP + FN) B Incorrect (FP + FN)
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Same 200-object Full 3000-object
set as for the dataset
astronomers
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1 2 3 4
LLM Coherence Score (0-5) Coherence Score (0-5)

Coherence scores self-assigned by Gemini are more extreme, but similarly correlate with
classification correctness.
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(baseline). Improved results with the same
sets due to internal Gemini upgrade (no

Repeated results for different sets of inputs
control over the model being used).

original 15 it boosted accuracy
~96.7%.

from ~93.4% to



of LLMs for Astro

Pros Cons

1) No need for training! 1) Way too expensive

2) Good and easy to improve 2) Slow

3) Accessible to non ML experts 3) At the mercy of the provider

Overall, this shows that a general foundation model already encodes
meaningful visual structure relevant to astronomy.

As foundation models strengthen their visual representations, astronomical
data become increasingly aligned with their training paradigm.



Images

Data and Tokenization
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Parameters

Parker, L. et al.,

Models for Astronomy

AION Model Downstream Tasks
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2025, “AION-1: Omnimodal Foundation Model for Astronomical Sciences”
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¢ Python-native
reimplementation of
SNID

¢ Improved metrics and
aggregation of final
matches

® Some other nice
optional features

11

For Spectral Classification

#* SNID SAGE v1.1.1

n Classification: Il / IP —z = 0.015318

Load Spectrum m Flat n u

Rest Wavelength (A)
5896 6878

Run Analysis
Spectral Lines

Al Assistant

Available
6000 7000
Settings Reset
Obs. Wavelength (A)

8844

Template 1/10: sn1999em
Subtype: IIP, Age: 2.4d

z =0.017674 +£0.001356
HolLAP-CCC = 13.27



For Spectral Classification

#* SNID-SAGE Template Manager

T late Lib Create Template “\ Manage Templates
emplate Library
Snld—Sage—templateS GUI Visualization Controls

Source: Combined

View Mode: All Epochs j Epoch: 1

Profile: (@) Optical ONIR

Templaies — Spectra

Template: sn2008bo | Type: II/llb | Epochs: 12

268 2883
[0& 1215
54 504
3, 627 Template Type

L0 68 sn2006bp P
l 2 sn2006el 11/11b
sn2006T 1/1b

33 252 sn2008aq 11/1lb
It 103 sn2008ax I11lb
12 6 sn2008bo 111b
27 27 sn2008cw 11/11b
52 sn2009ip 11/1in

- sn2009mg 11/1b

54 sn2011dh 11lb

71 sn2011ei 111b

10 sn2011fu 11/11b
sn2012dy 111b

13 sn2012ec e
sn2012hs 111b

sn2013ai 1P be
o et

Open User Folder hange User Folde Rest Wavelength (A)

All Types




