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Fig. 1  Experimental setup for the
HZO 0-H 2 laser-induced damage measurement
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Laser-induced damage threshold of hafnia thin films with chemical method

SHEN Jun  LUO Ai-yun WU Guang-ming  LIN Xue-jing  XIE Zhi-yong WU Xiao-xian ~ LIU Chun-ze
Pohl Institute of Solid States Physics Tongji University Shanghai 200092  China

Abstract  HfO, thin films were prepared with chemical method. The influences of heat treatment UV irradiation and addition of
inorganic Al,O; on laser-induced damage thresholds LIDT of HfO, thin films were studied. HfO, thin films were characterized by FTIR
and X-ray diffraction. And 1-on-1 laser-induced damage threshold tests on HfO, thin films and HfO,-Al,O; composite films were carried
out with a Q-switched Nd YAG high power laser at 1 064 nm with a pulse width of 10 ns. The research results showed that the LIDT of the
HfO, thin films could be improved by heating the thin films at 150 °C. The LIDT of the thin films heated at 150 °C was 42. 32 J/cm’
which was 82% higher than that of the as-prepared samples. The addition of inorganic Al, O, to the HfO, thin films could also enhance the
LIDT of thin films and the optimal mass proportion of HfO, to Al,0; was about 95: 5. Proper UV irradiation could improve the LIDTs of
HIO, thin films and HfO,-Al, O, composite films. The LIDT of the Hf0,-Al, O, composite films was 44.33 J/cm”  which was 90% higher
than those without UV irradiation.

Key words  HfO, thin films  Heat treatment ~ UV irradiation =~ HfO,-Al,O; composite films  Laser-induced damage thresh-
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