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Gamma irradiation effect on optical and laser
damage performance of KDP crystals
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KDP (KH2PO4) is a nonlinear transparent dielectric crystalline material used in various laser systems for
harmonic generation. It has been used for inertial confinement fusion in the National Ignition Facility, USA.
However, the physical and chemical properties of the KDP crystals may degrade under γ and neutron radi-
ations. Therefore, it is important to understand the effects of radiations on the optical properties especially
laser induced damage performance during subsequent laser irradiation.
In this work, the effect of Co60 gamma-ray irradiation on KDP crystal with the dose in a range from 1 kGy
to 100 kGy is investigated using UV-Vis absorption, fluorescence, DC electrical conductivity, positron anni-
hilation lifetime, and laser induced damage threshold (LIDT). A wide absorption band between 250 and 400
nm appears after γ-irradiation and its intensity increases with the increasing irradiation dose. The dc elec-
trical conductivity of γ-irradiated KDP crystals increases with the increasing irradiation dose when the dose
is less than 10 kGy while it remains constantly with the irradiation dose beyond 100 kGy. The increase of
electrical conductivity is associated with the increase of proton defect concentration in the crystal and the
related mechanism is discussed. The positron annihilation lifetime spectroscopy is also used to reveal the evo-
lution of vacancy-type defects in KDP crystal. The decrease of LIDT and size of vacancy-type clusters with
the increasing irradiation dose is also investigated.
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