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Outline

• Types and purpose
• Facilities:

◦ Beam experiments
◦ Plasma experiments
◦ Integrated experiments
◦ Ancillary experiments
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Experimental PMI facilities

• Four main categories:
◦ ion beam experiments
◦ plasma simulator experiments
◦ integrated experiments
◦ ancillary experiments.

• Experiments in each category are needed
to effectively address PFC program needs:
◦ to characterize PMI effects in PFC materials
◦ to help qualify PFC materials
◦ to provide data for testing PMI models.
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Ion beam experiments

Description: An ion beam of known energy, flux,
and composition bombards a sample and its
effects on materials properties are measured.

Uses: Study and characterize individual
PMI processes

Key ◦ provide highest level of control
features: over PMI parameters

◦ can study basic physical processes
◦ generate fundamental data
◦ can be quantitative for calibrating models.
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Plasma simulator experiments

Description: A controlled plasma is formed,
contacts a sample, and its effects
on materials properties are measured.

Uses: Study PMI effects and test materials
under a wide variety of conditions

Key ◦ provide a high level of control
features: over PMI parameters

◦ produce conditions that may approximate
the fusion reactor environment

◦ can study PMI and test material performance.
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Integrated experiments

Description: PFC material samples are exposed to plasmas
in operating confinement devices.

Uses: Provide PMI and performance data under actual
plasma confinement conditions

Key ◦ Most closely reproduce the conditions
features: experienced by plasma-facing materials

in confinement devices
◦ can study PMI and test material performance.
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Ancillary experiments

Description: PFC material samples are exposed to
particular conditions experienced by PFCs.

Uses: Test material response to high heat fluxes
or strong magnetic fields.

Key ◦ provide a high level of control
features: over a single PMI-like parameter

◦ can generate conditions accompanying
PMI over a wide range

◦ avoid effects caused by energetic
ion bombardment.
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PMI experimental facilities

PMI experiments by category

Beam Plasma Integrated Other

ARIES (SNL) DPE (SNL) CDX-U∗ (PPPL) EB-1200 (SNL/NM)

FLiRE (UIUC) ESP (UIUC) DiMES (GA) EBTS (SNL/NM)

IIAX (UIUC) PEBL (SNL) LTX∗(PPPL) LIMITS (SNL/NM)

IMPACT (ANL) PISCES-A (USCD) NSTX (PPPL) MTOR (UCLA)

PISCES-B (UCSD)

TPE (INL)
∗

CDX-U to become LTX
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PMI experiment descriptions

ARIES
Angle-Resolved Ion Energy Spectrometer
Site: SNL/CA
Staff:R. Bastasz, bastasz@sandia.gov, 925 294–2013

J. Whaley, jawhale@sandia.gov, 925 294–2677
Link: http://www.ca.sandia.gov/

Materials&EngineeringSciences/
facilitiesframe.html

Description: ARIES at SNL/CA is an ion beam experiment that provides PMI data
on surface composition, sputtering, implantation, mixing, segregation effects,
and hydrogen isotope recycling on solid and liquid materials. ARIES obtains
PMI data through energy analysis of ions scattered or recoiled from a sample.
The ion beam simulates the particle flux emanating from a plasma as well as
functioning as the analytical probe.

Main parameters:
species: H+, H+

2, H+
3, D+, D+

2, D+
3, He+, Ne+, Ar+ (mass selected)

beam energy: 100–3000 eV, monoenergteic to ± 1 eV
flux: 1013−15 /cm2-s
angular ranges: 0–90◦ beam impact, 15–85◦ observation, 0–360 ◦ azimuth
sample size: up to 2.5 cm diameter
substrate temperature: -100 to 1200 ◦C
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List of PMI experiments
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List of PMI experiments
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Status

• The listing will be available to everyone in the
fusion community to provide general information
about our PFC facilities.

• The listing is being posted on the PFC (ALPS)
website:

⇒ http://fusion.anl.gov/ALPS Info Center/

• Some experiment descriptions are incomplete.
In particular, experiment parameters need to be added.

• Please check over your experiment description
and send me additions, corrections, and updates.

⇒ bastasz@sandia.gov


