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A “flash” reminder of HiRadMat

• HiRadMat (High-Radiation to Materials) is a user facility for high-energy, high-

intensity pulsed beams

• The facility was commissioned in 2011 and located in SPS Point 7

• 40 successful experiments since the commissioning with the support of 

Eucard/Eucard2/ARIES
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LHC
HiRadMat
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GSI-UNILAC M-Branch
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Highlights of HiRadMat

experiments conducted during and 

supported by ARIES

WP10.1 HiRadMat

2017-2022
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HRMT-19 BLM2 (CERN-ESS/ERIC)
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 Study of the signal linearity and response, saturation, 

calibration, comparison of different types of BLMs

• Started in 2015, received dedicated and parasitic time

• TNA support throughout 2017-2018

• New and LHC installed monitors were tested, calibrated and 

compared:

• Ionization Chambers (IC)

• Little Ionization Chambers (LIC) with IC and SEM ceramics

• Flat Ionization Chambers (FIC)

Courtesy of Viatcheslav Grishin et al. (ESS-ERIC)

 Tests confirmed the necessary 

design for future installations

 Results published in 2 

publications
Courtesy of E. Nebot
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HRMT-36 MultiMat (U.Malta, Brevetti-Bizz SME Italy)
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• 16 target stations - 18 different materials (graphitic 

materials, carbides, carbon composites, metal alloys)

• Results assisted the material qualification for the 

HL-LHC collimators

• 6 peer reviewed publications

Courtesy of A. Bertarelli, 

F. Carra. M. Pasquali

 Study of multiple currently used and novel

material samples for Beam Intercepting

Devices of HL-LHC (and beyond e.g. FCC)

• Performed in 2017

• Acquire material dynamic responses and benchmark 

numerical simulations
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HRMT-47 ATLASPixRad (ATLAS Coll.)

 Irradiation of ATLAS silicon detectors to study 

the effects of accidental beam loss for HL-LHC

 Investigated degradation and damage limit of 

new generation of pixel modules
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Courtesy of A. Sbrizzi (INFN-Bologna) & Simon P. (CERN)

• Experiment was conducted in 2018, 

continuation of HRMT-41 that also benefited from 

ARIES TNA support

• The damage threshold of the ATLAS pixel 

detector determined to approximately 1013 

MIPs/cm2

• Old generation of pixel modules: 1010

MIPs/cm2

• Results published in 4 peer-reviewed articles
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HRMT-56 HED (NTNU, SINTEF)

 Studies on the impact of high energy beams
on currently used and novel material
samples for use in high energy dump cores
(HED)

• Experiment performed in 2021

• Tests on current LHC beam dump materials
under HL-LHC operational conditions

• Tests on a new design of the dump beam
diluter for the FCC-ee
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 Important input for the qualification of low-

density graphite materials for present and future 

beam dumps (present LHC dump, future HL-LHC, 

FCC-ee diluter…)

4 am on Sunday, HED experiment completed 

440 GeV/u



13 July 2022 9N. Charitonidis | WP10 ARIES Final Meeting

Highlights of M-Branch 

experiments conducted during and 

supported by ARIES

WP10.2 UNILAC M-Branch

2017-2022
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Ion-induced outgassing and sputtering of volatile

and frozen gasses

 Find the best surface treatment of Cu, W and 

Stainless Steel samples in order to limit the 

released gas after impact

• Ion-induced outgassing can be a severe limitation in 

modern accelerator developments

• Calibrated Residual Gas Analyser was used to 

determine the nature of released gas

• Ion Beam : Ca19+ or Ca10+ at 4.8 MeV/u

• Future publication is expected
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Courtesy of L.Kirsch / M.Bender (GSI)
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Radiation damage scaling in accelerator materials for beam

intercepting devices from high-flux light ions to high-energy

protons
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• Irradiation with Ca ions on currently used and novel 

material samples for use in HL-LHC collimators 

and beam intercepting devices

• Graphite-based ceramic composites and 

diamond-reinforced materials

• Ca ions radiation comparable to radiation induced by 

high-energy protons

• Results provided valuable information 

regarding the assessment of long-term 

radiation damage induced in materials for 

beam intercepting devices.

Courtesy of A. Bertarelli
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An outlook in the future
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• HiRadMat facility strongly looking forward for EUROLABS – Absolutely critical in order to 

support the experimental efforts that are already preparing their beam time in the facility.

• Potential new targets for TNA (2022-2026) : ~4800 Access Units (h)
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Some statistics - HiRadMat

• 40 different users from 18 institutes, from 11 countries
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10 institutes with 

1-2 users each
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Some statistics – M-Branch

• 34 users from 10 institutes, from 6 countries
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Summary of ARIES for WP10

• WP10 has fulfilled by far the promised targets (requested: 200 (664) HiRadMat 

and 480 (768) UNILAC) AU, delivered 2426 at HiRadMat and 900 at UNILAC.

• A very big list of publications has been produced, and the HiRadMat 

experiments supported by TNA have revealed unique results on material limits, 

crucial for the new accelerator driven systems in the high-brightness era.

• The TNA access units were delivered via TNA selection panels, acheiving a 

transparent an even distribution of nationalities and institutes both for 

HiRadMat and UNILAC. 
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Conclusions 

• HiRadMat is already running with 4 approved slots (5 experiments) for 2022

• Outlook for 2022-2026 ~4800 AU expected for TNA (EUROLABS). 

• ARIES has been essential for HiRadMat supporting 10 experiments that 

brought many novel and crucial results for CERN and other institutes 

worldwide.

• GSI/M-branch Facility succesfully completed the supported projects 

exceeding the foreseen AU and thanks ARIES for the critical support.

• Delivered ~900 AU to 34 researchers conducting 4 different experimental

projects.
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List of publications 

17N. Charitonidis | WP10 ARIES Final Meeting



ARIES is co-funded by the European Commission Grant Agreement number 730871

We thank ARIES for their important support on behalf of 
WP10 and our users !

Thank you for your attention !


