(®)
2015 2018

Developing superconducting tunnel junction Kinetic energy detectors for a
precise evaluation of the molecular evolution in the Galaxy

Ukibe, Masahiro
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We have deposited a thin NbN superconducting film for the first time by
atomic layer deposition (ALD) process and realized a highest superconducting transition temperature
of 12.7K at that time. We tried to fabricate NbN/AIN/NbN superconducting tunnel junction (STJ)
particle detectors based on NbN/AIN/NbN multilayers deposited by ALD process. Although the Kinetic
energy detection wasn’ t realized by the above NbN STJ particle detectors, we succeed in evaluating
the kinetic energy of C- ion by using Nb/Al STJ particle detectors. And the Nb/Al STJ particle
detector exhibited a high energy resolution of 1.1 keV for 20 keV, which means that by using Nb/Al
STJ particles detector, it is possible to distinguish clearly C particles dissociated from
carbohydrate molecules (C6) by dissociative recombination (DR) processes. It was found that we can
analysis the DR process precisely by combining Nb/Al STJ particle detectors and electrostatic ion
storage rings.
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