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DETECTOR/PARTICLE PHYSICS

This thesis focused on the feasibility study for utilization of diamond- like carbon
(DLC) thin films as resistive films in an elementary particle detector, namely PandaX- 11
detector. In this work, DLC films were deposited by using a high-power impulse magnetron
sputtering (HIPIMS) technique. The composition of the DLC films were characterized by
X-ray photoelectron spectroscopy and X-ray absorption spectroscopy. The sp? and sp®
carbon contents in the films could be identified. Carbon and oxygen contaminations were
also detected. Types of vacuum pumps used to evacuate gas in the sputtering chamber must
be considered to reduced hydro-carbon contamination in the DLC film. Out-gassing of
bendable substrate materials were also studied to provide information for choosing a proper
substrate. It was found that Kapton is a proper bendable substrate for DLC films to be used
in the PandaX- Il detector. Sheet resistivity of the DLC films between room and liquid
nitrogen temperatures was measured. At room temperature, the sheet resistivity was
approximately 0.37 and 3.23 giga-ohm/sgm. for DLC films with thickness larger and
smaller than 45 nm, respectively. The resistance of the DLC films increases when
decreasing temperature. At the operating temperature of the PandaX-Ill, at the liquid xenon

temperature, the resistance of the DLC films could be as high as hundreds of giga-ohm.



This suggests that DLC films in this work have electrical property suitable for being used

as resistive resistor in the PandaX-IlIl.
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