CEA activities in 2021;

Raman, SEM, and CLSM characterization of
selected Be and W reference samples
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’Z'q'ff‘\

loniques et Moléculai

(Aix*MarseiIIe



D3 Raman. SEM. and CLSM characterization of selected Be and W reference samples (CEA)

Aim of this presentation:

- Show possibilities on Confocal, electronic and Raman microscopies (AFM?)

State of the art of Raman microscopy

- How to go a step further by coupling to other techniques (TDS, XRD,...)

1 little problem



CLSM - For basic characterization

2020- Be D5 H5 (RT)




CLSM - For basic characterization
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For basic
characterization




SEM of cross section
(FIB cut)

For basic
Characterization

(on very limited
number of samples)

From Mohit Kumar’s thesis
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Raman microscopy

 Depth probed for Be and W = 30 nm
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Raman microscopy
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Post-mortem analysis of tungsten
plasma facing components in tokamaks:
Raman microscopy measurements on
compact, porous oxide and nitride films
and nanoparticles
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Preparing the future post-mortem analysis
of beryllium-based JET and ITER samples
by multi-wavelengths Raman spectroscopy
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Conclusion (?)

- D behavior: a-BeD, observed in 20% D samples VS TDS ?

A, ppos/Arpos VS crystallite size (XRD)

- Acquisition of a low frequency filter (10-100 cm range accessible)

- Future: characterization of dusts? Glove box but need safety protocol
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Observations: (2)
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Observations: (2)

Nuclear Materials and Energy 17 (2018) 295-301

Contents lists available at ScienceDirect
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Observations: (2)
* Bands interpreted previously

to BeOD are due to fatty acid
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Question: complementarity with other SP? Science: « Link between W and WOx »

How to proceed? Can we think about that complementarities?

PWIE-SP-C3 Influence of He, high-flux D and impurities on Hydrogen retention

D001 Removal rate of Wox layers as function of temperature (MPG, JSI) Alexandra De Schepper (FZ))

D002 Uptake of D through oxide films as function of temperature and thickness (MPG, JSI) Alexandra De Schepper (FZ)J)

D003 Release of D through oxide films from the W bulk as function of temperature and thickness (MPG, JSI) Alexandra De Schepper
(FZ))

D004 Removal rate of Wox layers as function of temperature (MPG, JSI) Janez Zavasnik (JSI)

D005 Uptake of D through oxide films as function of temperature and thickness (MPG, JSI) Janez Zavasnik (JSI)

Tasks to be performed:

Reduction and removal of surface oxide films from W by deuterium plasma (MPG)

Influence of surface oxide films on the uptake of deuterium into the metallic tungsten in dependence of the oxide film thickness (MPG)
Influence of surface oxide films on the release of deuterium into the metallic tungsten in dependence of the oxide film thickness (MPG)
XRD and Raman of Oxide films on W in cooperation with MPG (JSI, MPG)

Comparing He cluster nucleation in defect free and e-beam-damaged W (MPG)

E-beam irradiation of single crystal W from MPG (ENEA)

Influence of surface microstructure due to low energy He irradiation on D uptake studied in situ (JSI, MG)

Self-damaged W samples for JSI investigation (MPG)




