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Advancements in Gas-Phase Spectroscopy Based on Cryogenic Ion-Trap Techniques

Satoru MURAMATSU

Graduate School of Advanced Science and Engineering, Hiroshima University,
1-3-1, Kagamiyama, Higashi-Hiroshima-shi, Hiroshima 739-8526, Japan

(Received January 15, 2026; Accepted January 28, 2026)

Laser spectroscopy under cryogenic gas-phase conditions enables high-precision investigations of intrinsic molecular
properties by minimizing perturbations from external environments such as impurities, solvents, and counterions. In
particular, recently developed cryogenic ion trap-based methodologies have broadened access to a diverse range of
molecular and cluster ions. In this review, we describe our recent efforts to apply this powerful approach to new classes
of targets, with emphasis on (1) hypervalent carbon/halogen compounds and (2) molecular/metal clusters. We highlight
the precise and unambiguous information accessible with this method and illustrate the rapidly expanding scope of

modern gas-phase chemistry.

Keywords: Cryogenic ion trap, Gas-phase spectroscopy, Hypervalent compounds, Molecular clusters, Metal clusters
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The Structures and Functions of State-of-the-art CMOS Image Sensors

Keiichiro KaGcawa

Research Institute of Electronics, Shizuoka University, 3-5-1, Johoku, Chuo-ku, Hamamatsu, Shizuoka 432-8011, Japan

(Received January 31, 2026; Accepted March 11, 2026)

This article reviews the structures and functions of recently developed complementary metal-oxide-semiconductor
(CMOS) image sensors based on pinned photodiodes and single-photon avalanche diodes (SPADs). Firstly, the general
structure and photodetection process are described, along with the classification of image sensor architectures by the
level of parallelism, and performance trade-offs. Next, the most crucial process technologies, such as stacking using Cu-
Cu bonding, and small pixel technologies are explained. A technological survey of unique CMOS image sensors that
realize photon counting, high dynamic range, event-driven image readout and time-resolved imaging is provided as an
example of cutting-edge technology. Finally, new technological trends in nanostructure, metasurface and short-

wavelength infrared (SWIR) sensing are summarized.

Keywords: CMOS image sensor, SPAD, pinned photodiode
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