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ColMat Collaborators
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LHC Accelerator Research Program (US government funding):



Milestones - Schedule
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WP8 Meeting at GSI: Sep 2010
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Jobs

11 May 2011 R. Assmann 7

University of Malta (PhD):

thanks Nicholas…

WP 8.1WP 8.1



Technical Results

• Two highlight talks will address some major results.

• Lorenzo Peroni: “Innovative Collimator Materials”
– Crucial work for developing more robust materials for new accelerators or 

upgrades of existing accelerators (e.g. HL-LHC, HE-LHC).

– Tests will be done in HiRadMat Ilias Efthymiopoulos.

• Daniel Wollmann: “Collimator with Beam Diagnostics Functionality”
– Crucial work for reaching tightest collimator settings in the LHC  nominal 

beta* and ultimate intensity.

– Tests ongoing in SPS at CERN.

• Will discuss other selected results of ColMat:
– First cryo-collimator at GSI

– Improved collimator controls with University Malta

– Sound measurements in LHC with University Graz
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Selected ColMat Results

• First cryo-collimator at GSI

• Improved collimator controls with University 

Malta

• Sound measurements in LHC with University Graz
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SIS100 Lattice

• SIS100 lattice has been optimized to reach a 
maximum catching efficiency

• Loss distribution is strongly localized between 
the quadrupoles where the ion catcher will be 
installed

U28+
 U29+

WP 8.3WP 8.3

J. Stadlmann
P. Spiller et al
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Cryocatcher Prototype

screened 
pressure gauge

WP 8.3WP 8.3
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Cryocatcher Prototype –
Questions?

WP 8.3WP 8.3

J. Stadlmann
P. Spiller et al



Now at GSI
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Now at GSI

• Possible highlight talk at next EuCARD meeting

• Much more details then…

• Also, GSI plans article for newsletter
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Selected ColMat Results

• First cryo-collimator at GSI

• Improved collimator controls with University 

Malta

• Sound measurements in LHC with University Graz
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Collimator Setup 

Procedure
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D. Wollmann
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Semi-Automatic Feature

• Introduction of  a semi-automatic 

feature:

• Automatic step-wise movement of  collimator jaws (can choose from 

5 – 100 µm steps)

• The software automatically moves in the collimator until the resulting BLM signal exceeds a 

user-defined threshold.
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Initialization Procedure

1) Move collimators in parallel to the beam by class (TCSG, TCLA, TCT) and plane
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Limitation: Multiple Collimators 
stop moving!
Limitation: Multiple Collimators 
stop moving!



Setup Procedure

2) Setup each collimator in sequence (define 

reference edge using TCP in plane)
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Fine 
adjustment 
after 
initialization

Threshold

Automatic stop after crossing BLM 
threshold

Interesting:
See 40s decay of loss spike!

D. Wollmann



• Improved Collimator fixed status display (available in the 

CCC and online)

• Modifications of  the collimator status display by E. Veyrunes

and S. Redaelli done by G. Valentino with input from collimation team and BE/OP

Left Jaw 
Position in mm

Collimation Vistar
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MDC 
status

PRS
status

Right Jaw 
Position in mm

Jaw Gap shown to scaleJaw Gap shown to scale



Setup In 
Action
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Benefits

• Much more reliable setup

• More accurate setup 
(no human error)

• More efficient LHC operation  several days of LHC 
beam time was saved

11 May 2011 R. Assmann 32



Selected ColMat Results

• First cryo-collimator at GSI

• Improved collimator controls with University 

Malta

• Sound measurements in LHC with University Graz
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New: University of Music and 
Dramatic Arts Graz, Austria
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Microphones have been installed in the LHC 
tunnel to enable the acoustic detection of 
beam impacts on collimators. 

Investigation of the acoustics in the LHC tunnel: 

• Noise coming from various equipment is expected and has to be distinguished from sounds which 
emanate from the beam itself. Of course, due to the vacuum, only secondary wave propagation can 
be investigated.

• The multi-path propagation due to reflections in the tunnel system must be taken into account. 

• A comprehensive study will investigate which beam parameters are detectable in the acoustic 
domain. For example, the revolution frequency of the beam is about 11 kHz. Modulations in this 
signal may be proportional to beam quality factors.

• Regarding the collimators, algorithms to localize impacts and to quantify their strength are the 
major goal of the thesis. 

• Referential test recordings will be made at the LHC using microphones but also other sensorial 
signals. 

• Time delays between signals recorded from several positions in the tunnel should give a good 
estimate of the impact position. 

University of Music and Dramatic Arts Graz
Prof: Deboy
Supported by Austrian Government

University of Music and Dramatic Arts Graz
Prof: R. Höldrich, PhD student: Daniel Deboy
Supported by Austrian Government



New: University of Music and 
Dramatic Arts Graz, Austria
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Microphones have been installed in the LHC 
tunnel to enable the acoustic detection of 
beam impacts on collimators. 

Develop a monitoring system for the control room of the LHC: 

• System will primarily give information about accidental beam impacts and their position. 

• A simple auditory display alerting the operator and may also use other online data to detect 
accidental impacts.

Data taken from the collision experiments can also be sonified to improve an intuitive 
understanding for particle physicists:

• Sonification of collision experiments as a tool for localization of particle tracks in addition to the 
visualization.

• Artistic approaches like media installations in exhibitions.  Sonify whole collision events seen as an 
entity rather than single particle-tracks. The microcosm exhibition at CERN can be a place where 
such installations would nicely fit in.

University of Music and Dramatic Arts Graz
Prof: Deboy
Supported by Austrian Government

University of Music and Dramatic Arts Graz
Prof: R. Höldrich, PhD student: Daniel Deboy
Supported by Austrian Government

 Thanks to Svet for including the activity in contract. Thanks to Svet for including the activity in contract.



Sound Analysis LHC
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Sound Analysis LHC
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Sound Analysis LHC
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Sound Analysis LHC
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Sounds…
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Collimator movement Sound scraping

Beam ringing Evacuation siren

Used for damage detection on collimators…



Summary

• ColMat is publishing with concrete, steel and diamond 
composites (of course also on paper)

• Happy with ColMat progress:

– New and innovative materials (see highlight)

– 2nd generation warm collimators with BPM’s (see highlight)

– Innovative cyrogenic collimators (GSI)

– Faster and more accurate setup  LHC profiting today (Malta)

– Sound detection  In case something happens… (Graz)

– Massive simulation: gain factor ~100 (Manchester)

– New simulation initiatives (Valencia, JAI, Manchester)

– Radiation damage studies (Kurchatov, GSI)

– Crystal collimation (INFN)
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