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Old but New Precision Detector : Nuclear Emulsion

Nakano Lab produces nuclear emulsion film that can record the passage of charged particles like fundamental particles with charges. These films are
made by applying nuclear emulsion gel on both sides of a transparent plastic base, containing silver bromide crystals of about 0.2 micron diameter.
After chemical development, the tracks of accumulated charged particles can be observed through an optical microscope. However, it takes too much

time to observe a large area of nuclear emulsion films. Since the 1970s, Nakano Lab has been developing an automatic scanning system for the films,

achieving the world's highest speed of scanning tracks.

Nuclear emulsion detector as world research frontier

Nakano Lab uses nuclear emulsion films for particle physics research including experiments on neutrinos, dark matter exploration, and y-ray
observation of celestial bodies and precise measurements of quantum phenomena of neutrons feeling gravity. Nuclear emulsion films have precisely
recorded position and angle, demonstrating their usefulness in studies such as observing the appearance of tau neutrinos through neutrino oscillations.

Recently, the discovery of two unknown voids inside the Khufu Pyramid by cosmic ray imaging has attracted worldwide attention. Other areas of
research being pursued include diagnostics of industrial plants such as nuclear reactors, inspections of aging social infrastructure, identification of

vulnerable areas in river levees, investigation of underground cavities, and visualization of the interior of volcanoes.
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