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On ion-side of lateral surface deep

e On e-side of tile lateral surface the number
craters of arcs are "tied" to cracks

of arcs craters much less, than in i-side.
And strong melted layer coincide with A,
But the wide of recrystallized area mor'e
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Craters have no connection with cracks.

Crater diameters vary
from 1 to 200 tm

The arcs with small, "saucer-shaped” craters is in a chaotic motion. |

There is no dedicated direction. e
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Side effects, as a result of surface overheating Summary

Leading edge melting of W tiles (> 3460 °C) I It was shown in T-10, that initial heating of limiter, and followed thermal
) emission and explosive electron emission, can lead to overheating and melting of
the W limiter surface layer.
The main mechanism of heating W tiles is sparking, additionally to arcing and
heating by electrons in nonambipolar flow.

e-side

One of the possible reasons may be turbulence in the sheath layer - i.e.
fluctuations of the Debye potential. When a certain potential is exceeded, a
spark jumps and an ecton is injected into the plasma.
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The thickness of recrystallized W layer - 50 = 300 mkm
Estimation gives the max value of heat flux near 50 MW/m?.
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Melt motion can originate from force of gravity, from
surface tension and from JxB forces.

The idea of "Leading edge” protection of the ITER W divertor
targets by tilting can fail to function in ITER divertor plasma.
It is possible that in ITER arcs will melt the edges of the plates with any

Tungs ’ren o orlgma to surface geometry and at a surface temperature below the melting point.

The ecton flux from the surface of the liquid metal can provide J x B force
sufficient to move the molten drop.

It is necessary to double-check the simulations of ITER energy and particle

S O 5 G oy ; W e balance (in SOLPS... or any) and heating of the divertor plates, introducing
Max cracks width - 200 p, I o the non-ambipolarity of the plasma flow on metallic surfaces. Under these
Depth - near 500, Under resolidification of molten W there is separation conditions, there can be "self-heating” of the surface, by analogy with “self-
When molten tungsten cool down it cracks and of pure tungsten from tungsten oxides on the ftiles sputtering".
flakes. The layer cracks can “tear” bulk tungsten. e . S . .
Tungsten oxides can further be the reason of cracks. Resolidification of the melt layer leads to strong cracking and gas retention
problem.
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