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The University of Malta

- Setupin 1592
- 11,000 students

- The only university & highest teaching institution in Malta

- 3,000 students graduate annually
- Faculty of Engineering (Electronics, Systems, Power, Metallurgy, Mechanical
and Manufacturing)

- Faculty of Information, Communications and Technology (Micro and

Nahoelectronics, Communications and Computer Architecture, Computer
cience, Computer Information Systemes, Intelligent Computer Systems
Faculty of Science; Department of Physics

About 300 students graduate from the university each year in the technical
subjects

Very strict grading system that results in very high quality students



The University of Malta and CERN

- Started instfitutional collaboration in 2002
- Started National collaboration in 2008

- 23 Summer Students

- 4 PhDs

- 2 Fellows

- Involvement in Magnetic Measurements and Instrumentation of

Superconducting Magnets in SM18

- Dévelopment and Integration of Magnet Control system in the CERN
Conftrol Centre

-/[Development and Integration of Collimator Control Systems

Studies of Collimator Materials in LHC Accident Scenarios
Involvement in FP7 EUCARD and FP7 EUCARD?2

igh Energy LHC Workshop in Malta in 2010



Magnetic Measurements and Instrumentation of
Superconducting Magnets in SM18
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The Snapback Analyser
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b; (units)

Snapback Measurements
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Snapback Correlation

e Ac, obtained from the decay scaling at end of injection
e Al obtained from fitting parameter correlation
— snapback scaling law
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Development and Integration of Magnet Control
system in the CERN Control Centre

« Beam based measurements:

» May be destructive and may cause undesirable emittance growth

« Some of the beam dynamics may not be easily determined from beam
measurements

« The beam diagnostics may not be fast enough (particularly during
snapback)

* The baseline for LHC control requires a system based on feed-forward control
to reduce the burden on the beam based feed-back

rid Control System
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1 (A)

The Field Description for the LHC
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b2 (units @17mm).

b2 (units @17mm).

Computing Parameters of Static Field Model
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The Dynamic Effects

Field decay on Constant
Current Plateau
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Results
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Development and Integration of Collimator
Contirol Systems

¢ Particles have a natural tendency to drift to the beam halo over time.

R ¢ Collimators passively scatter and intercept beam halo particles to:

* Prevent quenches of the super-conducting magnets.
Lsayeioble losses * Limit irradiation of sensitive devices.

Secondary * Reduce signal background in the experiment detectors.
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Modelling and Simulation of Beam Losses

«  Mouvation: - allow offline tests of the automatic setup app]jcation without requjring beam.

- gain knowledge of beam loss dynamics useful for automatic alignment.

*» Joss spike consists of 3 components which have to be understood and modeled:
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Beam Loss (Gy/'s)

BLM Spike Recognition

Automatic classification of loss spi]{es 1s ke*_f,-' to an automated setup pmcedure.

Support Vector Machines (SVM): supervised-learning classification algorithm.

A jaw 15 aligned to the beam when an optimal spike is observed.

It the spike is non-optimal, the jaw has to be moved in again.
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Collimator Materials in LHC Accident Scenarios
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Collimator Materials in LHC Accident Scenarios

Plastic deformation
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