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WEST C3 samples - Methodology
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Samples : C3-220G and C3-34iQ
Sample composition: Graphite/Mo(3 um)/W(12 um)/Mo(0.1 pm)/W(1-2 um)
C3-220G (S=125 mm)

Wi{1-2 um) = B 3 Outer strike
; = point
W(12 um) \ . :
Mo(0.1 ym) , e
Mo (3 pum)

C3-34iQ (S=312.5 mm)

Methodology: RBS/NRA measurements using a deuteron beam (1.35 MeV, detection angle 170°), SEM/EDS, XRF
Aim: Investigation of surface erosion, material migration/deposition
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RBS/NRA results 7
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RBS/NRA measurements using a deuteron beam (1.35 MeV, detection angle 170°)
- Depth (um)
- 0 1 2 3
o o - - -
o C3-220G S . J—|_|_u_|_“|_|_[ THE Sy M Balden et
< ] 5 al (2021)
‘i » é 60- —cC Sample | Ccontent | C layer | Ocontent | Olayer |W top layer| W top layer
'E 107 12C(d,py)**C g P p— thickness thickness| content content
E § 404 —W (10*7at/cm?)| (nm) | (10Y7 at/cm?)| (nm) |(10%8at/cm?)| (10% at/cm?)
S C3-220G| 2.00 64 3.36 173 8 10
-| C3-34iQq| 3.01 80 5.00 160 3 6
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Channel Depth (10" at/cm?) » Surface layers of about 200 nm thickness rich in C and O
105 N experimental data 0 ? Depth (Hf?n) ? (45 - 50 atOA)) ) . .
N ’ —men ] * No observed erosion for W top layer in C3-220G, while C3-
0 C3-34iQ < _|—_,—|_|_ 34iQ has suffered erosion of about 0.5 pm.
8w et _ » The results in broad agreement with those of M. Balden et al
o 4 - .
2 2C(dpy)°C » 5 L —o Phys. Scripta (2021)
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RBS/NRA results — Comparison with literature
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Our results
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M. Balden et al. Physica Scripta (2021)
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Plasma exposed samples from WEST — SEM/EDS results
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C3-220G Elemental Composition
Averaged over large areas
C3-220G
100 ey Apart from C and O,
o\o 35.67
B Fe and Cr are detected
- 10
g  Fe: 0.6-0.9 at%
g e« Cr:0-0.5 at%
1
(0] Cr Fe w
Dark areas

;irj 10
5 The dark spots in
g ! ... BSE mode are
. =+ areas rich in C
(@)

0.01

C (0] Mo Ca Cr Fe w
Dark 1 96.2 2.63 0.04 0.06 1.08
Dark 2 51.08 29.35 0.12 19.22 0.23
Dark 3 86.88 10.51 0.45 2.15

Elements 1| PWIE-SP B| Zoom| 4 Feb 2022| 5



\
o\
)

e

=
7N
\‘\ J
\_/
%l

Plasma exposed samples from WEST — SEM/EDS results
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C3-34iQ Elemental Composition
Averaged over large areas
C3-34iQ
g . ” 16.63 16.98 . |
€ v Apart from C and O,
g ... Feisdetected upto
g ez 0.77 at%
S
C 0] Fe W
v Dark spots
g " The dark spots in
BSE mode are
5 ... areasrichinC
C ) Mo W

Element
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XRF results
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A
1000000 5 W Deaks -

] ‘ p | C3.220G C3-220G €3-34iQ
— 100000+ H Cr 0.08 |Cr 0.06
82
C
~— 10000 - Mo 4.7 Mo 4.7
> VM Mo
z e
Q Ar Fe J
T 10004 i /o

] Cr Fe and Cr deposition of similar concentration

- is detected on both samples in agreement

100 —_————— 77— with EDS analysis.
0 5 10 15 20 25 30

Energy (keV)
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WEST C3-220G and C3-34iQ samples

» No erosion in C3-220G while C3-34iQ has suffered erosion of about
0.5 um (in agreement with M. Balden et al Phys. Scripta (2021))

» C, O, Fe and Cr deposition is found on both samples
» C up to about 80 nm depth
» O up to about 200 nm depth
» Fe and Cr less than 1 at%

» lIslands rich in carbon are found on both samples
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