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Development status of super-pressure balloons for long-duration flight
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The super pressure balloon is a new type of balloon that maintains a constant volume regardless of sunlight, for stable
buoyancy and long-duration flights. Conventional zero-pressure balloons, which have been widely used in scientific experi-
ments, are equipped with exhaust ports at their tails to equalize the internal gas pressure with atmospheric pressure, preventing
rupture due to gas expansion caused by ascent or sunlight. However, zero-pressure balloons have the limitation of reduced
volume and buoyancy loss at sunset, making long-duration flights difficult. The super pressure balloon was designed to solve
these problems, requiring both pressure resistance to withstand increased gas pressure due to sunlight and gas-tightness to
keep gas over long periods. Large super-pressure balloons have been used in scientific experiments by NASA since 2016,
but their flight altitude remains limited to 33.5 km, indicating that the technology is still in its developmental stages. From a
scientific perspective, their ability to maintain a constant altitude makes them suitable for atmospheric science experiments,
and their capacity to carry approximately one ton of equipment and remain in the upper

atmosphere holds potential for applications in astronomy and cosmic ray science experiments. In 2010, we succeeded in
developing a lightweight, pressure-resistant balloon by covering the membrane with a high-tensile-strength fiber net, and we
have continued to develop this type of balloon since then. In 2018, we further enhanced gas-tightness by introducing double-
layered membrane structure, and in 2022, we conducted the first scientific experiment in Japan using a super pressure balloon
with a volume of 200 m® in Antarctica. We also tried a flight test of a 2,000 m® balloon in 2024. In this presentation, we
will introduce the principles of this type of balloon and report on the current status of its development.
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