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ESCAPE project

ESCAPE: European Science Cluster of Astronomy & Particle
physics ESFRI research infrastructures \k

Accessibility to huge amounts of data provided by research

infrastructures and facilities ESCAPE
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Bring together partners from astronomy and particle physics \

Deliver solutions to ensure integration of data, tools, services
and software

Build standards and ensure interoperability
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A new paradigm for data interaction
— Sclence platforms

Data analysis

Data access

Interaction with databases

Bringing code to the data

Big Data by Nick Youngson CC BY-SA 3.0 Alpha
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Dimensionality reduction

The story so far...

Radio galaxies
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stage 1 - embed time series as weights

stage 2 - autoencode readouts
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HARPS

HARPS: the High Accuracy Radial velocity Planet
Searcher at the ESO La Silla 3.6m telescope

267.487 high resolution spectra

— multiple observations

3

7.535 unique sources

Image from Wikipedia

Funded by the European Union’s
A. D'Isanto | Real-time spectra analysis and visualization with autoencoders | AG Virtual Meeting | September 2020 Horizon 2020 - Grant N° 824064




UVES

UVES: the Ultraviolet and Visual Echelle
Spectrograph mounted on the VLT on Cerro Paranal

123.491 high resolution spectra for different
classes of sources:

Stars

Galaxies

Image from Wikipedia

Quasars
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The prototype
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Development of a prototype for:
Dimensionality reduction and analysis of spectra
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Prototype requirements

Multi-model N\

Explorative

General @

Agile >
MEGAVIS

Visualization

Interaction

Support VO _
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A short demo

You are going to see only part of the available functionalities!

If interested, please ask or contact me!
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Figure 1
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Figure 2

Current model: autoencoder
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Figure 4

save model

re-train

save select

save inverse

Current model: autoencoder
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Figure 5

save model
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Aladin v9.0

save model reset re-train save select save inverse

Current model: autoencoder
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Figure 10
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Spectral class sequence in HARPS data
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Continuum detection with UVES data - I
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Continuum detection with UVES data - II
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Continuum detection with UVES data - III
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Predicted spectrum: [-18.310527407970884, 2.3077178133001723] - ADP.2017-10-24T08:47:14.182.fits - UScoCTIO-85
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Conclusions

ESCAPE project is going to be a step to build a new infrastructure for data-intense
astronomy.

A lot of work to do:
- data products access
- building standards
- building infrastructures

Development of a first prototype — big potential and future integration in Jupyter
Notebook/Lab and web services

Allowing to search within archive in a novel, explorative way — not explicit via criteria but
implicit through similarity.

Please give suggestions! What would you like to have in such a tool?
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