
AMPEL
repeatable, scalable
modular 
analysis of data streams
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Volume
Rate explosion, 
detector area, 
connectivity, number 
of sensors.

Analysis Provenance
More refined, big 
data, machine 
learning, real-time.

Deduplication, FAIR, 
filtering, green power, 
irreversible data 
flows, one Universe.

   Changes seen across disciplines:
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The 
Scientific 
Process 2.0
Clone the scientist 
or 
scale creativity ?
 

Tove Jansson
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Develop framework where:
- Scientists develop analysis modules using known tools and 

domain expertise.
- Workflows - connected analysis units - can be shared, 

reproduced, extended and referenced.
- Jobs can be scaled to process large data volumes.

We call our version AMPEL
https://github.com/AmpelProject

(possibly for Alice in Modular and Provenance Enabled Land)  

https://github.com/AmpelProject


AMPEL in O4
1

2 Method for deconstructing 
time-domain analysis.AMPEL x4:

3

Interfaces between analysis units.
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Ampel-core

A.-alerts

A.-photometry

User designed 
units

Execution tiers, DB 
and workers.

4
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Rehearsal: 
O3 ZTF KN search

Systematic, fast and 
flexible selection -> No KN.
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Dress rehearsal: 
Neutrino counterparts
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Dress rehearsal: 
Neutrino counterparts

Systematic follow-up…

… with surprises.S. Reusch
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AMPEL in O4
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AMPEL in O4
Workflow detailing LVK / ZTF crossmatch
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AMPEL in O4
Workflow detailing LVK / ZTF crossmatch

Each unit is a public 
python module:
https://github.com/AmpelAstr
o/Ampel-ZTF/blob/master/ampe
l/ztf/t2/T2CatalogMatch.py

https://github.com/AmpelAstro/Ampel-ZTF/blob/master/ampel/ztf/t2/T2CatalogMatch.py
https://github.com/AmpelAstro/Ampel-ZTF/blob/master/ampel/ztf/t2/T2CatalogMatch.py
https://github.com/AmpelAstro/Ampel-ZTF/blob/master/ampel/ztf/t2/T2CatalogMatch.py
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AMPEL in O4
Workflow detailing LVK / ZTF crossmatch

Identical structure for 
autonomous alert reaction, 
simulation studies and 
archive runs.
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AMPEL in O4
Workflow detailing LVK / ZTF crossmatch

Consistent use of 
theoretical models
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AMPEL in O4
Workflow detailing LVK / ZTF crossmatch

Reproduce locally, scale at CS, 
co-develop and publish.
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AMPEL in O4
Workflow detailing LVK / ZTF crossmatch

Full configuration at:
https://github.com/AmpelAstro/Ampel-HU-astro/blob
/gwO4/examples/ligo_healpix_dynashape.yml

https://github.com/AmpelAstro/Ampel-HU-astro/blob/gwO4/examples/ligo_healpix_dynashape.yml
https://github.com/AmpelAstro/Ampel-HU-astro/blob/gwO4/examples/ligo_healpix_dynashape.yml
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AMPEL in O4
Workflow detailing LVK / ZTF crossmatch

Publish results:
“Kilonovaness”
combined score
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AMPEL in O4
Of interest if:
- You see GCN / Skyportal /Slack note with something like “AMPEL 

kilonovaness” on it.
- You wonder whether an analysis can be reproduced, or what a 

certain selection algorithm would have yielded for previous 
alerts?

- There are new and better counterpart models to use.
- Better ideas? Take job file and improve it.
- Systematically process all skymaps (any FAR, origin) .
- Rule out/confirm models.
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Lessons from LSST
Working with VRO/LSST will be hard.

DESC-created ELAsTiCC data 
challenge showed AMPEL 
classification schema to work better 
than expected.

Time-domain challenging, but possible 
with significant preparation. 
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Working with VRO/LSST will be hard.

DESC-created ELAsTiCC data 
challenge showed AMPEL 
classification schema to work better 
than expected.

Time-domain challenging, but possible 
with significant preparation. 

DESC external verification.

Lessons from LSST
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What if we confirm no/few counterparts?

Questions for O4(b):
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What if we confirm no/few counterparts?

Either:
- Too rare / too faint to be detected?

Or:
- They will be detected (often?!) but can not systematically be followed 

and confirmed.

Questions for O4(b):
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What if we confirm no/few counterparts?

Either:
- Too rare / too faint to be detected?

Or:
- They will be detected (often?!) but can not systematically be followed 

and confirmed.

Enter a statistical domain where many NSBH/NSNS-KN models need to be 
compared with large transient samples with precise background estimates. 

Questions for O4(b):
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Questions for O4(b):

Observers: Should we at some point focus more on providing extensive, 
wide-field multi-band photometry rather than hunting spectroscopic 
confirmation of nearby objects? 

Theorists: How much are the KN models biased by 170817? 
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A new work methodology

Inverted work order - cost up front:

Retrieve data

Run analysis software

Evaluate result

1

2

3

Define project goals

Develop and push software

Connect to data streams

3

2

1

!
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How to run AMPEL:
Create a python 3.10 environment w. poetry and:

● git clone https://github.com/AmpelProject/Ampel-HU-astro.git
● cd Ampel-HU-astro/
● poetry install -E "ztf sncosmo extcats notebook"

Allows to run demo notebooks

● cd notebooks
● poetry run jupyter notebook
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Summary & Take-away
● Tools such as AMPEL will be necessary to use all the data

○ Especially once we start working with “probable” KNe 
● If you see results of the AMPEL O4 workflows and kilonovaness 

scores you know where it came from (and how to reproduce it)
● Improve it further (input streams, new models, better logic…)

Work of a lot of people:
Valery Brinnel, Jakob van Santen
Andrea Ernst, Matteo Giomi, Simeon Reusch, Robert Stein…


