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IRRAD Tables
TheIRRADtablesare usedto remotelycontrol and position samplesof different
typesand shapesin beam. Theycanmovealong the transversalbeamdirection
(X,Y)and rotate aroundit �~�}�•.

Shuttle IRRAD-1
The IRRAD1 shuttle is a conveyermoving on a rail and it is usedto remotely
placesmall (max. 5×5cm2) samplesfrom outsideto the insideof IRRAD.
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Proton Irradiation Facility IRRAD

The qualification of materials, electronic components and equipment for the CERNHigh Energy Physics
experiments and beyond requires testing against possibleradiation effects. Thesequite complex tests are
performed by specializedteams working in irradiation facilities such as IRRAD,the CERNProton Irradiation
Facility. Buildingupon the detailsof the overall irradiation control, monitoring and logisticalsystemsof IRRAD
as a use case, we introduce the motivations for and the general architecture of its new data management

framework, currentlyunderdevelopmentat CERN. Thisinfrastructureis intendedto allow for the seamlessand
comprehensivehandlingof irradiation experimentsin IRRADand to help manageall aspectsof the facility. Its
architecture,currently focusedon the specificrequirementsof IRRAD,is intended to be upgradedto a general
frameworkthat couldbe usedin other irradiation facilitieswithin the radiationeffectscommunity,aswell asfor
other applications.

Beam Instrumentation Environmental monitoring

IRRAD Data Management System Towards a Unique Irradiation Facility Framework

�¾Testing components of the HEP experiments

�¾Protonbeam of 24 GeV/c and size of 12×12 mm2

�¾Spills of 400 msevery ~10 s

�¾Proton fluence of 1×1016 cm-2 in 14 days

�¾Scanningsamples across the beam (10×10cm2)

�¾Low temperature irradiation (-25°C)

�¾Cryostat with LHe at 1.9K

Types of samples irradiated in IRRAD

Radioactive equipment database 
(TREC)

Gamma Spectrometry System (APEX)

Database Schema Balsamiq mock-ups IRRAD Data Management 
System webpages 

Excerpt of irradiation 
facility ontology

�9 Temperature

�9 IRRAD Tables and 
shuttle positions

�9 Radiation

�9 Beam intensities

The irradiation facilities need to share the same knowledge base
and follow a common model

Motivations

After an extensive survey about the irradiation facilities available worldwide 
we found:

�¾Manual operations or even on paper

�¾Autonomous operations, with specific technologies

�¾Outdated systems

�¾Poor or absence of data management

�¾Lack of a common knowledge base shared among the

irradiation facilities

An ontology is an assembly of definitions, properties and 
interrelations among entities of a specific domain, in this case the 

irradiation facilities.

Irradiation Facility Framework (IFF) 

�9Adaptive
�9Multi -profile
�9Platform-independent
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IRRAD Tables

Shuttle IRRAD-1

Cryostat

Fixed-BPM detector

Mini-BPM and single-
pad detectors

Irradiation System Control

IRRAD tables User interface of the IRRAD table 
control system

Shuttle IRRAD-1 system

Shuttle Conveyer

IRRAD user interface

Administrator user interface

AD6

Formonitoring the environmentalconditionsof the facility, IRRADis equipped
with a completemonitoring system. 500channelsare monitored for eachspill:

Status panel

The data acquired are used in daily operation and displayed in dedicated 
status panels. 

Fixed-BPM
Thefixed-BPMdetector is composedof arrays of 4×4 mm2 Cupadsand it is
usedto control the position and the alignment of the beam. Whenthe beam
impingeson the detector, the chargegenerateddue the SecondaryElectron
Emissionis recordedby a DAQunit. The acquired data are then sent to a
serverand,after processing,they are storedin an Oracledatabase.
Thedata are then visualisedon a website.

Mini-BPM and single-pad BPM
The mini-BPM and single-pad BPM are smaller detectors than the fixed-
BPM,but of the samecompositionand DAQsystem. Theyare usedto align
the IRRADTablesin the beam.

BPM system

CONTROL 
SYSTEMS

ENVIRONMENTAL    
MONITORING

BEAM 
PROFILE 

MONITOR

416 sampleswere irradiated in 2016and this number is increasingyear by year.
Theamount of data to be processed(samplesand usersdata, thosedescribedin
the sectionsabove and additional information from spectrometryand samples
traceability) call for an intelligent and integrated data managementsystem.

IRRADdata managementsystemdevelopmentprocess
For this reason we propose an irradiation facility ontology


