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A data-science platform to enable time-domain astronomy
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BNS and NS-BH GW events for O4 a and b

S250206dm 

confirmed

low significant



How to manage observations in time domain ? 

Follow-Up Decision Making

Multi-band Follow-up

Discovery

Online Characterization

….

event properties Extraction

NO GOGO
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When an alert comes
As an astronomer…

Wake up

FocuS

Do you have shifters / a rota ?
Do you have automatic processing ?

Is it Important ?
Is it Urgent ?
Can I solve it myself ? Do I need a 
team ? 

Pass or reject based on automated 
criteria
Read manual to understand the Process
Similar situation as before, can solve
Don’t know !

Filter

GO / NO GO / ? Is it worth it for the  experts !!! Argg

Decision Making and Follow-up
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FindingCounterparts of MM events: Where ? and When? to Observe 

Tools / Services

S240621dy Tiling 
strategy with 
TAROT/TCA
GWEMOPT 
Package
Coughlin

TOM : BH TOM, Skyportal, LCOGT
Brokers: AMPEL, Fink, ALICE, Boom

Most telescopes are not AUTOMATIC
It can be cloudy sometimes
PI Telescopes  ⇒

⇐ National Telescopes 

Follow-up results: Treasure Map, 
GCN
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Windows on the Universe: Establishing the 

Infrastructure for a Collaborative Multi-messenger 

Ecosystem, Ahumada, 2024

https://arxiv.org/abs/2401.02063
https://arxiv.org/abs/2401.02063
https://arxiv.org/abs/2401.02063


How to solve it ?
Lots of data to look at, lots of people doing it at the same time

• Many surveys, with too much data to look through manually

• Lots of data for each seen by many people at simulatenous time

• Many instruments to coordinate

More in the race over time …

• But not everyone sees the same data, complex data access rules

• Combine ToO with “regular” observations

• Report results quickely
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We need 

Automatization

Adequate tools for time domain
Alert Brokers Science portals
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A solution: SkyPortal
An all-in-one astronomical tool

• Receive large amounts of data concurrently -> API-based system + Web client

• Scan through incoming data streams -> Candidates page & API

• Visualize transients and trigger follow-up -> Source(s) pages & API

• Visualize multi-messenger events and plan observations -> GCN(s) pages & API

• Classify and report to the community -> Integration with TNS 

• Work as a team, collaborate -> Comment on important data products

• Stay up to date -> Real time & customizable notification system

Skyportal ICARE for ACME (open 
source project)

Skyportal ICARE for ACME
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Who ?

J. Bloom 
(founder, 
Berkeley)

M. Coughlin
(manager, 
UMN)

T. Du Laz
(Dvp, Caltech)

A. Le Calloch
(Dvp)

S. Antier
(ICARE 
scientist 
lead)

P. Hello
(Host 
manager)

J. Peloton
(Devp and 
security 
manager)

C. Douzet
(ACME, dvp)

Joint supervision of students
2022 - 2023 : 10x2 ESILV students
2022/2024: T. Cullino, S. Clenet, T. Du Laz (6 months)
2024: A. Le Calloch, T. Bonzi, J. Di Basso (6 months)
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Let’s take a quick look : Overview
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S230518h
81% cr. coverage
from 14.5 to 23.3 mag upper limit

S230627c
96% cr. coverage
from 16.3 to 21.3 mag upper limit

S240422ed
> 99% cr. coverage

from 14.1 to 23.5 mag upper limit

GW230529
37% cr. coverage
from 13.2 to 21.7 mag upper limit

+ Meerlich, BlackGEM, Magellan

Scientific results with the use of Skyportal Gravitational waves with NSBH
DECAM, ZTF, GRANDMA

Summary of the coverage from 0 to 6 days post T0



S230627c, 291 ± 64 Mpc, 82 deg2
26% of  KN peaks cover in R-band 

S240422ed,  190 ± 40 Mpc, 300 
deg2
Astrophysical origin ?
82% KN peaks time cover in r-band

r-bandR-band
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i-band

S230518h, 204 ± 57 Mpc, 460 deg2
44% of  KN peaks cover in i-band 

GW230529, 200 ± 100 Mpc, 
24,100  deg2
44% of  KN peaks cover in L-band 

L-band

« Later time »  strategy not always realized

We need image the first moment but also the importance of imaging
1 day post-merger for NSBH

J-band

Scientific results with the use of Skyportal Gravitational waves with NSBH
ZTF, GROWTH, GRANDMA, DECAM



One mocked KN (ArnandBulla) projected 
at distance and T0 from S240422ed
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Compare the magnitude of the LC with one 
optical obs

Optical Follow-up of NSBH events : S240422ed : optimized Example



Optical Follow-up of NSBH events : S240422ed : optimized Example

no KNe

no KNeKNe

Observations taken one day after S240422ed ruled out Totally Kne Signal in sky coverage of 
180 deg2 from NS-BH mergers
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GRB Optical Counterpart discovery
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(jetted) TDE discovery

Andreoni & Coughlin  et al. (2022), Nature, 

612, 7940

A couple of fun facts:

❖First relativistic TDE identified in near real time 

by an optical survey

❖Furthest TDE ever found
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Let’s take a quick look

You receive the GCN events (GW, 
neutrinos, GRB)

You register your telescopes

You manage your optical sources

Log report !
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Skyportal for ACME

We will provide access to ICARE to all ACME proposants

It will guarantee privacy and but also sharing among groups and individuals

Part of the grant is devoted to profile and customization for ACME 

Sign up with your institution
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shifts 19



Candidates scanning page
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GCN page: overview 21



GCN page: Observation plan 22



Manage the source(s) pages
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Manage the source(s) pages

ADD LOG VIEW !
Possibility to share results outside

with public pages !
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Manage the source(s) pages

Trigger automatically
Telescopes
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Source(s) pages
Spectroscopy
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Candidates scanning page
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Source Analysis page
Plug your personnal rapid

analysis
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Integration and preparation of LSST / KM3NET

And other partners Skyportal

Who would like to collaborate with us in this new Time 
domain Poésie ?


	Slide 1: Skyportal
	Slide 2
	Slide 3
	Slide 4: When an alert comes 
	Slide 5
	Slide 6: How to solve it ?
	Slide 7:     We need            Automatization                     Adequate tools for time domain                                      
	Slide 8: A solution: SkyPortal
	Slide 9
	Slide 10: Let’s take a quick look : Overview
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: GRB Optical Counterpart discovery
	Slide 16: (jetted) TDE discovery
	Slide 17: Let’s take a quick look 
	Slide 18: Skyportal for ACME
	Slide 19: shifts 
	Slide 20: Candidates scanning page
	Slide 21: GCN page: overview
	Slide 22: GCN page: Observation plan
	Slide 23: Manage the source(s) pages
	Slide 24: Manage the source(s) pages
	Slide 25: Manage the source(s) pages
	Slide 26: Source(s) pages Spectroscopy
	Slide 27: Candidates scanning page
	Slide 28: Source Analysis page
	Slide 29: Integration and preparation of LSST / KM3NET

