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The optical transmission components of the future thermonuclear reactor will be expected to maintain their transmission properties

under high levels of ionizing radiation (»5 Gy/s) during hundreds of hours. For such applications, radiation-induced optical absorption

imposes a severe limitation. It is therefore necessary to study the optical degradation of suitable candidate materials, to assess the

system lifetimes. KU1 quartz glass is known to be radiation-resistant, so, KU1 pellets (approx. 5 mm diameter) samples prepared in

CIEMAT, Madrid, in the frame of Romania - EURATOM co-operation, and a CARY 4 VARIAN spectrophotometer have been used.

The irradiation was performed using 12.6 MeV protons at Bucharest TANDEM accelerator, in the following conditions: 0.8 mm thick

KU1 samples at a total dose of 2 x 1014 protons, in air and in vacuum irradiation at temperatures between 20 and 50 C on the target.

The presence of a 215 nm peak (due to both electron and nuclear collisions stopping) and a big reduction (as compare to a similar

gamma irradiation) of the 270 nm peak (due only to nuclear collisions) were observed. Using the data from AEA Harwell FUS86

EURATOM report, the dose rate of our 12.6 MeV proton irradiations (1 nA beam intensity on a 3x3 mm2 area during 15 hours) was

evaluated at 200 Gy/s and the total irradiation dose at 10 MGy. Comparing our spectra (mainly the intensity of 215 nm peak) with the

results for gamma and high energy electron irradiations, we can conclude for the 12.6 MeV proton irradiation at 50 C that the saturation

effect in absorption is obtained after a 10 MGy dose, as compared with 4-5 MGy for gamma and with 11-12 MGy for electrons,

suggesting the ionization process is essential for defect absorption centers in all the cases.  Preliminary studies using high energy proton

irradiations for a new type of quartz glass – KS-4V (dose and temperature dependence of absorption behavior in UltraViolet and

Visible regions) as a part of the efforts related to the selection of the most resistant in various radiation fields optical transmission

materials to be used in the future International Experimental Thermonuclear Reactor (ITER) project are also reported.
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