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Alert management in optical surveys
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Optical Surveys | ZTF & LSST
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ZTF | Large FoV | North (California) LSST | z<1 | Wide Fast Deep

ZTF | 47deg2 | 5σ depth 20.5 mag| g, r, i 
full sky every night | High-cadence fields | dedicated spectroscopy

See also: ASAS-SN | <18.5 mag 1 day cadence       •       ATLAS | <19.5 mag 2 day cadence

2019 2021 2023 2025 2027 2029 2031 2032 2033

ZTF I ZTF II ZTF O4 ZTF III (?)

                         Rolling

O4

LSST

SVOM

GW 

Gamma ray 
O5

CTA

LSST | 9 deg2 | 5σ depth ~24 mag| (u),g , r, i, z, y 
few-days cadence | deep fields to 26 mag |“flagship” survey
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Video link

ZTF
LSST

https://www.youtube.com/watch?v=aVhMVwwUwUE
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ZTF | full sky & high cadence
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Next observation [days]

ztf:g ztf:r ztf:i

Stats from 03/2018-12/2020 | Cosmo DR2 | Rigault et al. in prep



Cosmo spectro

2019 2020 2021 2022 2023 2024 2025 2026 2027

DR2 3 000
6 000

12 000

24 000

36 000

48 000

Cosmo photo

DR3

ZTF 
ZTF III

LSST      Rolling

40 000

ZTF Ia Sample 
simplistic simulations

Rigault et al. in prep

Current SNeIa Data (20 years)
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Some Science Cases
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?

Transients Astro. 
Flash Spectroscopy
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Some Science Cases
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?

ZTF

Multi-Messengers 
GW & Neutrinos & GRB

Transients Astro. 
Flash Spectroscopy
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Some Science Cases
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?

Supernova Cosmology 
Incl. Strongly lensed SNeIa

µ(z ; H
2
0hLSNi)

ZTF
~6000 SNeIa z<0.1

LSST
~200 000 SNeIa z>0.1

Transients Astro. 
Flash Spectroscopy

ZTFZTF

Multi-Messengers 
GW & Neutrinos & GRB
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ZTF Science Cases ~ LSST Science Cases
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Transients Astro. 
Flash Spectroscopy

?

Multi-Messengers 
GW & Neutrinos

ZTFZTF

Supernova Cosmology 
Incl. Strongly lensed SNeIa

Tidal Disruption Events   |   Stellar Astrophysics   |   Solar System Bodies  |  …

µ(z ; H
2
0hLSNi)

ZTF
~6000 SNeIa z<0.1

LSST
~200 000 SNeIa z>0.1
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Optical Transient | Lightcurves
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Transients | Non-exploding stars
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Transients | Exploding stars
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Should we trigger ? When ? What ?
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Time

Fl
ux

 [l
og

]

Spectroscopy, which ?

Additional photometry

Higher resolution image

Only a “tracker”
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Camera

Telescope

Transient alert | What is happening ?
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Go through Atmosphere

Light from object

Go through Host

Go through Space

Go through Milky Way

Reflect on mirrors Go through filter/disperserGo through lenses Go through lenses

A
strophysics

Interact with detector 
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Camera

Telescope

Transient alert | What is happening ?
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Go through Atmosphere

Light from object

Go through Host

Go through Space

Go through Milky Way

Reflect on mirrors Go through filter/disperserGo through lenses Go through lenses

A
strophysics

Interact with detector 

PSF model

Linearity

Astrometry

Flat 
Fielding

Calibration

…

raw

sciimg

External 
catalog diff. 

img

point

flat

bias

ref.

raw
sciimg

Alert

Context data 
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ZTF / LSST Alerts
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raw

sciimg

External 
catalog diff. 

img

point

flat

bias

ref.

raw
sciimg

AlertContext data 

Data Processing to alert issuing 
(~10min in ZTF)

Vi
su

al
H

is
to

ry

30 days alert in ZTF | few months force-photometry LSST

su
rr

ou
nd

in
g x-matchings

Gaia | PS | SSO | …

Q
ua

lit
y

- Limiting magnitudes

- seeing

- location in detector

- real/bogus score

- …

…

Avro (kafka stream)
Alert

x105 / night
x106 / night

Big stream !  
not for 

individual users
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Broker | Process the alert flow
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FILTER
Which alerts are likely to match your interest?

SCIENCE ADDED VALUES
What do you want to know about the transient?

DECISION MAKING
What do you want to do about it ?

DB MANAGEMENT 
Converts alerts into a transient

Alerts

T0

T1

T2

T3

ZTF | O(105)/day

AMPEL | Nordin et al. 2019
Fink | Möller et al. 2020

LSST | O(106)/day

French Broker
website | Doc

contact

German Broker
website | Doc

contact

LASAIR | UK
+4 “non-European”

https://arxiv.org/pdf/1904.05922.pdf
https://arxiv.org/abs/2009.10185
http://fink-broker.org
https://fink-broker.readthedocs.io/en/latest/
mailto:contact@fink-broker.org
https://fink-portal.org/
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Example | Flash Spectroscopy
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FILTER
All that have at least 2 rising points in 2 bands 
no detection yesterday & off the core & nearby

SCIENCE ADDED VALUES
None

DECISION MAKING
send emails arounds | Push to Slack/telegram   

Trigger Spectrograph

T0

T1

T2

T3

Alerts

Ta
ke

s 
 ~

 1
 m

in
ut

e

DB MANAGEMENT 
Converts alerts into a transient (already exist?)

ZTF | O(105)/day LSST | O(106)/day



Mickael RIGAULT

Example | Flash Spectroscopy
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FILTER
Rewind the stream by 12h &  

give anything within a sky area

SCIENCE ADDED VALUES
Host Properties (z) | Could it be a real transient ?   

| “kilonovaness” score

DECISION MAKING
Notify user to trigger follow up 

Push to slack | email | Publish a GCN/LVS Notice

T0

T1

T2

T3

Alerts

DB MANAGEMENT 
Converts alerts into a transient (already exist?)

ZTF | O(105)/day LSST | O(106)/day
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Binary Neutron Star Event | GW190425z
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single detector event
Ligo/Virgo O3
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GW search | BNS
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Found 22 output matching the criteria

— Looking at  potential candidate —

GW Alert

Ligo/Virgo O3
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GW search | BNS
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— Looking at  potential candidate —

GW Alert

Found 22 output matching the criteria

4h later….

Ligo/Virgo O3
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ZTF follow-up GW | GW190425z

25

Coughlin et al. 2019

Quick pipeline contours  | 8000 deg2 Final contours 

ZTF scanned 46% of confidence area in 3 hours in 2 bands (25% observing time used)

338 646 alerts 15 candidates counterparts 2 particularly interesting All Supernovae…

single detector eventLigo/Virgo O3
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Interact with Alerts | Brokers
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Public ZTF alerts are available as tarball here | LSST alert will be public but only through Brokers 

fink-portal.org

User Broker DB

Has a simple 
frontend

“Best” photo-typer from 
recent ELassTic LSST 

challenge

REST API

https://fink-portal.org/
https://fink-portal.org/
https://ampel.zeuthen.desy.de/api/ztf/archive/v3/docs#/
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Build your own
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What the Broker contains What you want from it

Concept from J. Nordin for AMPEL



28

BROKER

BROKER xMatch-NED
xMatch-MPC

xMatch-Catalog
…

YOURS

T2 | cross-match

sncosmo-Ia
snoopy-Ia

lens-SN-param
RiseDeclineParam

…
YOURS

T2 | light-curves T2 | M.L.

Parsnip-SNtype
”Kilonovaness“
SupersNNova
XgbClassifier

…
YOURS

T2 | Observing

Observability
LCO-exptime

…
YOURS

   T2 |

Code Data
Your laptop will not handle 1 week of LSST alerts

Change the way you 
analyze data

(You will have to)



Mickael RIGAULT 29

ZTF
LSST

2020
ZTF ZTF 

              LSST

2025
2030 2035

AlertsZTF | O(105)/day LSST | O(106)/day

Mickael Rigault m.rigault@ip2i.in2p3.fr

BROKERS
obs +10min

Filter (+yours)

DB management

Science added values (+yours)

Reacts (+yours)

user user user Frontend
Skyportal, colibri, …

code Small 
queries

Fink (FR), AMPEL (DE) +5 others

Thanks: Julien Peloton & Jakob Nordin

http://fink-broker.org
https://github.com/AmpelProject

