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1 Results

Jakob Nordin (HU Berlin) AstroParticle Symposium 2022



Jakob Nordin (HU Berlin) AstroParticle Symposium 2022

1.1 Tidal Disruption Event Samples



Frederick+ 2022

1.1 Tidal Disruption Event Samples
Frederick+ 2022

Graham+ 2017 
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From single objects to population studies.



1.2 Sources of Extragalactic Neutrinos
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Aartsen+ 2016 

Flux excess at high energies.



1.2 Sources of Extragalactic Neutrinos
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Search and publication of 
potential counterparts. 



1.3 TDEs as possible neutrino sources
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A neutrino potential counterpart turned out to be 
an independently detected TDE. 

Stein+ 2021 



1.3 TDEs as possible neutrino sources
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… and then another one!
Reusch+ 2022 



2 Ideas

What lead to these results

Jakob Nordin (HU Berlin) AstroParticle Symposium 2022



2.1 Tidal Disruption Event Samples
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Wide field optical surveys efficiently sample 
large volumes.



2.1 Tidal Disruption Event Samples
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First TDE observations allowed a 
physical model to be constructed.

van Velzen+ 2021 



2.2 Sources of Extragalactic Neutrinos
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IceCube Event view IC170922

Neutrino event direction 
covered by ZTF observations.



2.3 TDEs as possible neutrino sources
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Several potential source classes identified, TDEs one of them. 

F. Oikonomou at ECRS 2022



3 Plumbing

What was hard?

What can we learn?
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3.1 Tidal Disruption Events
Apply function to high throughput data streams

f(x)
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3.2 Extragalactic neutrinos
Efficient matching with large collections.
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3.3 TDEs as possible neutrino sources
Modularity: Using algorithms produced by experts.

f(x)
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My takeaway
What would be good to have?

● Modular workflows
● Provenance
● Software development encouraged
● Code-To-Data
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What would be good to have?

Provenance

- Only one Universe
- Already in sigma “hell”

Reproducibility will be key!

Perivolaropoulos+ 2022 

H0 
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What would be good to have?

Code-To-Data

Only way to manage FAIR principles 
and efficient resource usage!
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AMPEL
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Real-time alerts
Simulations Archives

Live output

AMPEL

User specified 
pipeline

AMPEL is a modular and scalable platform with explicit 
provenance tracking, suited for systematically processing large 
- possibly complex and heterogeneous - datasets in real-time 
or not. 

This includes selecting, analyzing, updating, combining, 
enriching and reacting to data.

Code-To-Data: Teams develop analysis algorithms which are 
hosted by AMPEL and exposed to data streams in a high 
performance computer center. 

A public AMPEL instance is hosted at DESY Zeuthen 
(ampel-info@desy.de), code is public for local development and 
alternate instances (ampelproject.github.io/).

Archives

Sample 
statistics
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Methodology for modularization
Data processing divided into four execution layers
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Methodology for modularization
An analysis channel is created by selecting units.

units channel
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Provenance built in
A channel jobfile can be used to 
distributed and used to  recreate  an 
analysis sequence.

System journals and logs record all 
real-time activity.

3 Plumbing
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https://github.com/AmpelProject/Ampel-HU-astro/blob/main/examples/fastDeclining_voevent.yml


Software development
Software modules contributed by 
domain/software experts. Integration 
through abstract classes. 

Being used requires being “developable”.

Recognition for software engineers and 
maintainers: can directly quote how often 
modules are requested.

3 Plumbing
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3 Plumbing

Code-To-Data in practice
Workflows developed locally: 

Uploaded to compute center for real-time or archive 
processing. ZTF instance running at DESY Zeuthen.
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3 Plumbing

Technical stuff
● Using type hinting for job verification.
● Execution layers + MongoDB allows for excellent horizontal scaling. 
● Every configuration stored as hash - possible to backtrack exact software 

responsible for what operation. 
● Shapers and tabulators allows for combination of different data streams.
● Workflow execution through Argos.
● Data access regulated at individual datapoint level and propagated through 

all operations. 
● Operations/data are deduplicated for efficiency.
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Summary
● Exciting decade for real-time MM astronomy!
● Often limited by infrastructure rather than lack of ideas.

○ Modular frameworks + code-to-data will be necessary for 
efficient data, energy and manpower use.

○ Provenance / Reproducibility will be key to navigate claims.
● AMPEL was designed as both a methodology for 

(de)constructing MM workflows as well as a live engine for 
executing these.
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