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Study on Helium-charged Titanium Films Deposited
by DC-magnetron Sputtering’

SHI Li-qun, JIN Qing-hua, LIU Chao-zhuo, XU Shi-lin, ZHOU Zhu-Yin
(Applied Ion Beam Physics Laboratory, Institute of Modern Physics, Fudan University, Shanghai 200433, China)

Abstract: Helium trapping in the Ti films deposited by DC magnetron sputtering with a He/Ar mixture was stud-
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ied. He atoms with a surprisingly high concentration ( He/Ti atomic ratio is as high as 56% ) incorporate evenly in
deposited film. The trapped amount of He can be controlled by the helium partial amount. The introduction of the
helium with no extra damage( or very low damage) can be realized by choosing suitable deposition conditions. It
was also found that because of the formation of nanophase Ti film a relative high He flux for bubble formation is nee-
ded and the amount of the retain He in sputtering Ti films is much higher than that in the coarse-grain Ti films. The
nanophase Ti film can accommodate larger concentration of trapped sites to He, which results in a high density and
small size of the He bubbles. With increasing He irradiation flux, the grain size of Ti film decreases and the lattice
spacing and width of the X-ray diffraction peak increase due to the He introduction, and the film tends to amor-
phous phase.

Key words : helium; damage; bubble; Ti film; sputtering deposition
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On Performance of Thin Plastic Scintillator Film Used for
Time Measurement of Superheavy Residue Nuclei’
XU Hua-gen'?, XU Hu-shan', LI Wen-fei'?, JIA Fei'”?, CHEN Ruo-fu'” , ZHANG Xue-ying' 2, MA Yue',
LI Song-lin', DUAN Li-ming', SUN Zhi-yu', XIAO Guo-ging', GUO Zhong-yan', ZHAN Wen-long'
(1 Institwte of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2 Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: A thin plastic scintillator film detector with an inner ellipsoidal reflection mirror made of aluminum is
introduced. Detection efficiency and light collection efficiency of the detector have been investigated. The time res-
olution of the detector has been also studied. The testing results show that the detection efficiency of BC498 with the
thickness of 1 micron to be used in the coming superheavy synthesis experiments is approximately 100% , and the
time resolution is better than 200 ps (o). The performances of the thin plastic scintillator film detector meet the re- -
quirements for the time measurement of the superheavy element synthesis.

Key words: thin plastic scintillator film detector; light collection efficiency ; detection efficiency; time resolution
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