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INTRODUCTION



MOTIVATION

105 alerts/night



SCANNING



SCANNING



SCANNING



SCANNING



MOTIVATION

• Automatisation



AMPEL NOW

Nordin et al. 2019

https://arxiv.org/pdf/1904.05922.pdf


MOTIVATION

• Automatisation

• Multi-messenger

• Neutrino 

• GW



AMPEL NOW

https://gcn.gsfc.nasa.gov/gcn3/25616.gcn3



AMPEL

Bad transient

Take a closer look

Do something... now!
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PEOPLE



STRUCTURE



STRUCTURE

• Execution layers (tiers)

• Channels



DB & 
Execution 

layers

STRUCTURE



EXECUTION LAYERS

• Ampel has 4 tiers

• Independently scheduled  
(strictly speaking not a pipeline)

• Each tier has a different purpose  



EXECUTION LAYERS

Tier General

0 Add

1 Combine

2 Augment

3 React



EXECUTION LAYERS

Tier General ZTF

0 Add Filter & save alerts

1 Combine Create states

2 Augment Evaluate
Priority

3 React React



EXECUTION LAYERS



EXECUTION LAYERS



EXECUTION LAYERS

Rejection saved to logs



EXECUTION LAYERS



EXECUTION LAYERS

Alert passes filter criteria



EXECUTION LAYERS



EXECUTION LAYERS

T2 unit SNCOSMO is run



EXECUTION LAYERS



EXECUTION LAYERS



EXECUTION LAYERS

Filter rejects alert but …



EXECUTION LAYERS

Alert is accepted nonetheless 
because the transient 

already exists in the DB



EXECUTION LAYERS



EXECUTION LAYERS



EXECUTION LAYERS

Create new state with external photometry



EXECUTION LAYERS



EXECUTION LAYERS

For which we fit lightcurve templates (T2)



EXECUTION LAYERS



CHANNEL

• Sets the following parameters:

• Which instruments ?

• Which filter ?

• Which T2 units ?

• Which T3 units ?



DEFINE YOUR AMPEL

• How transient(s) should be analysed

• What are your outputs

Ampel applies  “analysis schema”  
consistently to a real-time data



AMPEL

T0 T1/T2 T3



T0 channel config
• which instruments?
•  which filters?



T3 channel config
• which output?
• which action?



YOUR AMPEL

Lightcurve param
+ host info + Redshift …
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Python
implementation



PYTHON IMPLEMENTATION

• Abstract classes regulate input / output 

• Ampel units stored in GitHub repositories

• Ampel-core + Ampel-base is ~20K lines  
of code



CONTRIBUTED UNITS

Light curve fitterContributions



CODE REPOSITORIES

Ampel-base

Ampel-core

Ampel-contrib
HU

Ampel-contrib
Neutrino

Ampel-contrib
Black Hole

Internal



Other
implementation are possible

STRUCTURE

DB & 
Execution 
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STRUCTURE

Containerization

DB & 
Execution 

layers

Implemen-
tation



LIVE AMPEL



CATALOGS



THE AMPEL STACK



THE AMPEL STACK



WHY BOTHER?



BENEFITS
COST



AMPEL

• Understand how AMPEL works

• Break down your analysis  
in adequate independent units

COSTS: TIME



AMPEL
BENEFITS:     

Flexibility



AMPEL

Flexibility

Scalability

BENEFITS:     



AMPEL

Flexibility

ScalabilityProvenance

BENEFITS:     



AMPEL

Flexibility

ScalabilityProvenance

BENEFITS:     

No need to handle  
alert streamsSpeed

Re-use 
community workRepeatability



JOIN US!



GETTING IN

• Define your own channel

• Use existing units

• Define run configurations  
 

LEVEL: USER

https://github.com/AmpelProject/Ampel-contrib-sample
ampel-info@desy.de



GETTING IN

• Write (and share) T2 / T3 units  
 
 
 

LEVEL: CONTRIBUTOR

https://github.com/AmpelProject/Ampel-contrib-sample
ampel-info@desy.de



GETTING IN

• Help us further developing core and 
instrument plugins  
 
 

LEVEL: BUILDER

https://github.com/AmpelProject/Ampel-contrib-sample
ampel-info@desy.de



THANKS

A&A in press 
https://arxiv.org/abs/1904.05922


