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WP10 – Access to Material testing facilities

• Task 10.1 – HiRadMat at CERN

• Leader: Adrian Fabich

• Yacine Kadi (from summer 2017)

• Task 10.2 – M-branch (Unilac) at GSI

• Leader: Daniel Severin

• For material testing in in-beam tests

• Providing Trans-National Access (TNA)
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• Dedicated facility for studying the impact of intense pulsed beams on materials:

material damage, material vaporization, thermal management, radiation damage, 

thermal shock, beam induced pressure waves

http://cern.ch/hiradmat
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Protons Heavy ions (Pb82+)

Beam energy 440 GeV 173 GeV/u

Bunches/pulse (max) 288 52

Pulse intensity (max) 5 1013 4 109

Bunch spacing 25, 50, 75 or 150 ns 100 ns

Pulse length (max) 7.2 ms 5.2 ms

Beam spot

Pulse energy (max) 3.4 MJ 21 kJ

variable around 1 mm2

http://cern.ch/hiradmat


TransNational Access
• Experienced from EuCARD/EuCARD2

In ARIES, the accounting will be based on SPS cycle time for HiRadMat (not user*days).

• There is some administrative effort, which pays off for more externals using the facility

• Registration

• Reimbursement

Thanks for the continuos support from the CERN-EU office.
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User Selection Panel
Two stage selection process:

• HiRadMat Scientific Board

• International Board members (SNS, PSI, BNL, CERN)

• HiRadMat Technical Board

• CERN experts on operation, safety and radiation protection

• Call for 2018 beam time applications by this summer

• Scientific dissemination:

• related publications with acknowledgement

• Pro-active and continuous reminder on the acknowledgement

• We support the approach of one internal note requested from each 
experiment – as a preparation of the final publication
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HiRadMat beam schedule in ARIES

4 experiments with TNA

• FlexMat (GSI): the dynamic response of pre-irradiated carbon composites

• ATLASpixel (INFN): LHC detectors, damage limit

• TDIcoat: testing LHC collimator coating

• MultiMat collimator materials
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Metrological Electron Beam Facility 
at PTB Germany (www.ptb.de) 

• Research LINACs (2)

• Medical LINACs (2)

• and a 60Co source

(132 TBq)

• Complementary and free-of-charge access

• photon and electron beams

• for material testing

E.g. irradiation of radiation-sensitive 
electronics by an accurate measured dose of 
high energy photon or electron radiation 
studying radiation hardness. 

• Availability of post-irradiation expertise

See also DB on irradiation facilities at http://cern.ch/irradiation-facilities
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Energy range: 0.5-50 MeV

Energy width

0.5 MeV < E  < 5 MeV: ≥ 4 keV

5 MeV < E  < 20 MeV: ≥ 20 keV

E  > 20 MeV: ≥ 40 keV

Beam diameter: < 3 mm

Beam power

Maximum: 1 kW

0.5 MeV to 10 MeV: ≥ 1 W

6 MeV to 50 MeV: ≥ 100 W

Pulse repetition freq. 1-100 Hz

Pulse width: 3 µs

Pulse current: < 200 mA

http://www.ptb.de/
http://cern.ch/irradiation-facilities


MAT facility at GSI/FAIR
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Microprobe
Single Ion Control

X0
Autosampler

M-Branch
On-line Analysis APPA Cave

High energy Cave

Cryring
MAT target station

Cave A
Irradiation Cave

UNILAC <11 MeV/u SIS18 80-1000 MeV/u

Cryring 0.3-14 MeV/u

SIS100 0.1–10 GeV/u



MAT facility at GSI
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UNILAC
3.6-11.4 MeV/u

Range ~ 100µm

X0

SIS
up to

2 GeV/u

HLI 1.4 MeV/u

Microprobe
Single Ion Control

ordered cells

Cave A
High Energy

X0
Autosampler

randomsingle ion

M-Branch

In-situ and On-line Analysis of Irradiated Material
M1

Microscopy

M2
X-Ray Diffraction

M3
Multi-Analysing Chamber
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IR SpectrometerLong-distance

Microscopy

Ion Beam

Mass

Spectrometer

Gas Flow 

Controller

Sample

Curvature

Measurement

UV/Vis and Fluorescence Cryostat

Helmholzzentrum Berlin / GSI
Universities of Darmstadt, Dresden

Göttingen, Jena, Heidelberg

University of Stuttgart

University of Duisburg Essen



M-branch overview
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M1M2
M3

UHV
AFM/STM

HRSEM

XRDMulti-purpose

chamber

- In-situ spectroscopy

(IR, UV-vis, Raman)

- RGA

- T Stages, etc.

GeV SIMS

UNILAC beam

p to uranium

3-11 MeV/u



What to investigate
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electronic stoppingnuclear stopping

High energy density

 desorption (vacuum problems)

 insulating components

 high-dose materials

- target wheel (Super-FRS)
- beam dumps
- collimators, etc.

Material challenges at
next generation accelerators

pulsed U beams



How to get access
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Call for Proposals for 2018/19
Deadline 31st of May


