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Innovative approach to the study of atomic and molecular dynamics using
superconducting molecular sensors
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We have established a new high-resolution mass spectrometry method for
low-energy molecules using an array of superconducting transition-edge-sensor (TES
microcalorimeters as a superconducting "molecular” detector. The TES detector was successfully
operated without thermal radiation windows in front of the superconducting sensors by introducing
cylindrical thermal radiation shields and meshes cooled by a GM refrigerator. This enabled the
world®s Ffirst successful direct detection of neutral molecules and their mass measurement by a TES
detector. Incorporating this system into a low-temperature electrostatic ion storage ring enables
unparalleled atomic and molecular collision experiments. The merging collision experiments of stored

ions and neutral molecules using the simultaneously developed neutral beam source are expected to
make a great leap forward in the study of ion-molecule reactions in the low-temperature and dilute
space environment.

TES
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