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TARGET SURFACE TEMPERATURE MEASUREMENTS BY FAST INFRA-RED PYROMETRY AT HEAT LOADS (10-100) GW/M2 EXPECTED DURING GIANT ELMS OPERATIONAL REGIME AND AT DISRUPTION IN ITER.
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Plasma-surface interaction with the ITER divertor armour materials has been studied. Power density of the incoming hydrogen plasma stream was varied from 10GW/m2 that corresponds to the divertor heat loads expected during ITER giant ELMs to 100GW/m2 expected during ITER thermal quench phase of disruption. In the first case, the target surface temperature was monitored for determining melt point and boiling point of the tested material. In a case of disruption simulation heat loads a target surface cooling at last stage of process was under attempting. A knowledge on molten layer lifetime knowledge is critically important for estimation of metal divertor plate erosion due to splashing of the melt from the plasma-irradiated target area.

Experiments were carried out at MK-200UG facility. The facility consists of powerful pulsed plasma gun, a long (10m) drift tube filled with magnetic field where the plasma stream with due parameters forms and plasma surface interaction zone. Fast two-channel infrared pyrometer was developed to study the temperature evolution of the exposed target surface. The pyrometer consists of collected optics viewing the target surface, infra-red spectrograph and two photo detectors connected to the spectrograph exit to measure the radiation intensities in two spectral intervals (= 1.01 m and  = 1.52 m). 

Measurements at the disruption simulation conditions demonstrated that strongly emitting plasma layer arises near the surface practically simultaneously with the start of the target exposure. This layer has radiative temperature about (1-2)eV and then dissipates at late stage of the process. According the data obtained the target surface cools to tungsten melt temperature after (200-500)s.

At ELMs simulation heat loads, the surface temperature rises monotonously up to tungsten melt temperature Ts =3650oK at the incoming stream power density of (5-10)GW/m2 or to tungsten vaporization temperature Tv = 6000oK at incoming stream power density of (15-20)GW/m2 and then drops slowly. Strongly emitting plasma layer arises near the surface at higher heat loads and it indicates a start of intense material vaporization.

