ANTARES case for GridPP2 Application Interface Staff

Staff Effort Requested: 1 FTE/year for 3 years
Deliverables:

6 months:
review of CORISKA interface issues;

9 months:
initial interfacing of ANTARES databases to Grid; 

12 months:
optimisation of data access (Replica Catalogue, etc.);

18 months:
prototype interfacing of ANTARES reconstruction software using simple authentication; 

24 months:
first tests of CORSIKA-Grid interface.

30 months:
EDG-style tests of Grid-enabled ANTARES software framework using pre-existing (Monte Carlo, previous deployment) datasets;

36 months: 
Final system live on actual ANTARES datastream. Authentication from multiple sites and data access from experiments other than ANTARES;

36 months:
Final implementation of “CORSIKA-Grid”.

ANTARES is currently building a high-energy neutrino telescope in the Mediterranean Sea. The computing model for ANTARES involves all data being passed from the detector, situated at 2400m depth, 40km off the coast of southern France, along an electro-optical cable to shore. On-shore fast data filtering will take place and filtered events will then be reconstructed. It is expected that of the order of 1 Tb/week of data will be filtered for reconstruction.

By Grid-enabling the entire ANTARES reconstruction software framework (including reconstruction, selection and filtering) the experiment stands to significantly benefit from the improved throughput of data and reduced processing times. Specifically, we envisage interfacing the current ANTARES database system (used internally to store calibration and event parameters) to equivalent Grid data storage resources and implementing the appropriate tools for resource management. The net result would be to improve data quality (since more sophisticated offline data filtering should be possible with improved resources), enhance data throughput and to facilitate better access to the data from remote sites.

Clearly the whole ANTARES collaboration will benefit from this approach. Furthermore, improved and more efficient access to data will strengthen proposed data sharing strategies between high-energy neutrino, high-energy gamma ray and cosmic ray observatories currently being explored via ApPEC. The sharing of such data will facilitate multiple wavelength, “multi-messenger” analyses and alert systems for a whole host of experiments.

The principal areas to be addressed during the three year application interface post would be:

· interfacing the ANTARES data and calibration databases with existing Grid data handling resources;

· establishing appropiate authentication schemes (certification, etc.);

· access to reconstructed data from other ApPEC network partners;

· inclusion of ANTARES data into fast, global, astrophysics alert systems;

The intention would be to deliver a first porting of the software framework (reconstruction, databases, simple authentication) after 18 months and to have a fully interfaced system (including data filtering, global access, optimised resource usage) after 36 months.

One of the predominant backgrounds to be understood in the ANTARES detector is that from multiple muon events which arise from primary cosmic ray interactions in the atmosphere. Since the rate of cosmic rays is very high then huge samples of events need to be generated to accurately simulate even a few days of real data-taking.

These multiple muon events are generated using the CORSIKA package (co-authored by a UK physicist). A package such as CORSIKA, which is used by many groups in worldwide particle physics and particle astrophysics communities, is well suited to be interfaced to the Grid, where previous experience gained with EDG tools will be greatly beneficial.

Interfacing CORSKIA to the Grid in this manner will enable large datasets to be generated and stored efficiently. This is particularly important in those energy regimes where vast event samples are required to accurately perform background studies. Large CORSIKA event samples thus generated are likely to be of interest to experiments other than ANTARES such as cosmic ray detectors, high energy gamma ray detectors and even some accelerator-based studies.

