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Beryllium

- iIs extensively used as a material of neutrino targets parts, for example 1 beam window
- is a promising candidate for future high -power neutrino sources

For example, the expected working conditions for some parts of the

LongBaseIine Neutrino Facility (LBNF) What can we expect?
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Experimental investigation

o0 Investigation of the ageceivedBe
0 Investigation of theproton Bewindow (NuMI)

o0 lon irradiation experiments



Outline

A Material of the investigation
A Microstructure and properties of as-received beryllium

A NuMI beam window materials tests and future plans

A Conclusions




Materials

PF-60 S-200-F S-65

Al 170 Al 335 Al 170
C 450 C 1130 C 680
Fe 130 Fe 210 Fe 130
Mg 810 Mg 130 Mg 15
O 2900 O 5445 O 3260
Si 130 Si 195 Si 145
N 195 Be balance Be balance
Be balance

Method of manufacture: vacuum hot pressing

Beryllium is of industrial purit




Microstructureand properties of aseceived beryllium PF60, asreceived :grainisize distribution
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Microstructureand properties of aseceived beryllium

PF-60/VHP

Aluminium




preparation of samples

FIBliftout

. CCEE

Culham Materials
Research Facility

A,%' Wﬁ”;ﬁm «msw ;.';’z’?fg

National Nuclear User Facility

FIB lift-out
Asuperpose the microstructural data

with the dpa, appm and hardness data
Aminimize the activity of samples
Aminimize the toxicity of samples




Pre- and post-irradiation experiments
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Preliminary: Fe and Si segregates to
beryllium oxides




Nanoindentation

Nano Indenter’ XP
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Indentation depth, nm

By knowing the contact area between sample and
indenter hardness and modulus from unload can be

calculated
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Extremely wide scattering
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Hardness, GPa
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NuMI beam window experiments

300 kW NuMI beam window

(MARS calculations of Brian Hartsell, Fermilab)
A120GeV proton beam

Aabout 31 1013 protons per pulse, 0.5 Hz
A1.571 102! protons during its lifetime

Al.1mm beam sigmas, X and Y
A moUC
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NuMI beam window experiments

The sample. The side view
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