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ALICE - OVERVIEW
• One of four big experiments on the LHC,
• An international collaboration of more than 1500 physicists,
• Designed for heavy-ion collisions studies,
• Composed of 19 sub-detectors.
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ALIEVE - VISUALISATION IN ALICE
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ALIEVE - SPECIFICATION
In production ALICE relies on ROOT-based visualisation system:
• Built on top of  TEveManager, ROOT v5,
• Displaying geometry (from .root files),
• Visualisation of online reconstructed events (offline reconstruction 
algorithms running while taking data),

• Visualisation of HLT (High Level Trigger) reconstructed events 
(dedicated algorithms used by HLT),

• Reading local .root files (reconstructed events + raw data)
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ALIEVE - FEATURES

• Easy access to all types of ALICE data (reconstructed/raw data),
• 3D view and 2D projections,
• Visualisation of tracks, v0’s, kinks, cascades, calorimeters, clusters…,
• Easy navigation between events,
• Easy change of visualisation appearance,
• Ready-to-use screenshots with ALICE logo and event’s details.
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ALIEVE - ELEMENTS DESCRIPTION
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ALIEVE - DATA SOURCES
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ALIEVE - PROS AND CONS

+ Plenty of features already implemented,
+ Reading different ALICE data formats,
+ Direct access to OCDB (geometry, mag. field, alignment etc.),
+ Comes with AliROOT, so everyone who performs data analysis 
has already AliEVE installed

-  No support for mobile platforms
-  No support for web browsers
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TOTAL EVENT DISPLAY
• The project of CERN Media Lab,
• Based on Unity (game engine, 

personal license is free, pro license 
75$/month),

• Can be deployed on any platform we 
might be interested,

• Can take events in many widely-used 
formats (XML, json, gson…),

• Needs geometry in FBX/Maya…
• It has ver y attractive , modern  

appearance with nice animations,
• ATLAS, CMS and LHCb already have 

visualisation within TEV,
• Can be used it for almost any external project written in Unity (modular):

✦  It will be used in the new Microcosm exhibition,
✦  We could use it in More than ALICE (augmented reality app),
✦  Parts of it could be used for Magic Window (the interactive window which 

will be installed in ALICE Run Control Center).
• TEV is on early stage of the development, but while finished, can be used for 

both outreach and physics purposes.
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TOTAL EVENT DISPLAY
• The converter from ALICE data to JSON was developed based on TBufferJSON,
• Geometry was converted to Maya (ASCII file was created from scratch),
• We are going to develop geometry converter to Collada and extend capabilities 

of ALICE data converter. 

Converters are crucial for any non-ROOT based application.

11



TOTAL EVENT DISPLAY - LIMITATIONS
It’s a new project, thus so far it has very limited functionality:
•  no tracks selection,
• no clusters, hits, digits,
•  no geometry on/off switching,
• no track cuts (example - by PID),
• no online mode.

TEV can be mainly used for outreach for the time being. It requires a lot of work 
to be used for physics.
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FUTURE OF VISUALISATION IN ALICE
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•  Converters allowing to use ALICE data and geometry in external applications,
• Parallel development of ROOT-based AliEVE and Total Event Display for Run 3.
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CONCLUSIONS
•Visualisation is a great tool:

•to communicate with wide audience using visually attractive pictures, 
presenting knowledge about our field in simple and interesting way,

• for physicists, allowing to better understand phenomena underlying their 
analysis.

This tool should be developed, being adopted to current needs and kept up-
to-date with recent technologies in order to make it attractive for both 

physicists and wide audience.

In ALICE we have old but full of features, ROOT-based AliEVE. Modern, Unity-
based Total Event Display is under development. For the time being, we are 

going to carry on with both projects.
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QUESTIONS REGARDING ROOT

•Can parts of ROOT be used as a library in a separate project? (e.g. access to 
TH1 in ROOT file).

• Is it possible to use ROOT in different types of external projects (websites, 
Android/iOS applications)? 

✦ Example 1: Embedded TEveManager in the webpage.
✦ Example 2: Use TH1D inside Swift code and draw it inside UIView.

• Is there an easy way of exporting geometry to some format used by modelling 
tools (like Collada or FBX)? How about importing 3D model into ROOT?
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QUESTIONS REGARDING ROOT
Can ROOT’s GUI use native windows decoration of the OS?
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