: A Citizen Science Powered Distributed
Spaghettl Lens Modeling Software Stack Written in Python

In the last three decades some 500 strong gravitational lenses have been discovered, and the number Is set to increase
100-fold over the next decade. These new lenses will need mass models, and the traditional mode of professional
astronomers modellln? lenses individually will not be feasible. We have developed a new approach to lens modelling,
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 Images get cached locally to prevent CORS issues
and to enable the use of user uploaded files
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» Worker software runs on multiple nodes

» One modelling / rendering takes of order minutes
- Bottle neck of the application

» Generated data stored in database

» Created model cached
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s experienced but non-professional volunteers to make lens models collaboratively.

To achieve a non blocking, asyncronous server, a

task distribution system takes over computationally
intensive modelling and rendering

Central broker handels muliple worker nodes
Easily scalable, "hot plug and play" additional nodes

GLASS

Python/ C

[JC etal., arXiv:1401.7990 |

GLASS is a non-parametric (free form)
gravitational modelling tool by JC.

It uses an under-constrained adaptive grid of
mass pixels to model a gravitational lens,
sampling ensembles of thousands of models

e R e s e e Bl e to marginalise over model uncertainties.

post processing / analysis pipelines with Python
through web API.

» Store results back in database

« Comparing recovered vs. actual Einstein radii of a
set of simulated lenses to estimate voluneer
performance [ RK et al., 2015; arXiv:1502.00008 ]

+ Follow up modelling on lens candidates of A special thank to all the SpaceWarps volunteers who

SpaceWarps project [ RK et al., in prep. ]

helped finding lenses, creating the models, finding bugs

and testing the software.
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