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Scientific Ballooning

Like satellites and rockets, scientific balloons provide
opportunities for scientific observations and space
engineering demonstrations. A helium-gas-filled balloon
made of thin polyethylene film can float a payload into the
stratosphere. Because of the loose restrictions on the size
and weight of the payload, many challenging experiments
with state-of-the-art equipment have been conducted.
Recovered equipment can be upgraded for subsequent
flight opportunities to obtain further scientific
achievements. Scientific balloons brought up both
scientists and equipment pioneering new space science.
From 1971 to 2007, more than 400 heavy balloons have
been launched from Sanriku, Iwate. From 2008, domestic
balloon campaigns are being carried out at Taiki, Hokkaido.
Flights circumnavigating the South Pole have been
conducted as long duration flights, and southern sky
observations are being carried out in Australia through
international collaboration.

In order to fly heavier payloads at higher altitudes for
longer durations, a new generation of balloons has been
developed. Super-pressure balloons will enable us to
achieve ultra-long duration flights up to several months,
and ultra-thin high-altitude balloons enable scientific
observation in the mesosphere. Since its first manned flight
200 years ago, balloons are still developing at the frontier
of space exploration.
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Development of next generation balloons

Since balloons ascending to high altitude need to be extremely light,
these balloons are made of a specially developed ultra-thin polyethylene
film. A new world record of the highest unmanned balloon altitude of 53.7
km was established in 2013 by a 2.8 um-thick balloon. Now such balloons
are utilized for ozone observations in the mesosphere.(Left photo below:
Ultra-thin balloon release)

Super-pressure balloons, slightly pressurized inside, do not shrink even
after sunset, so that they continue to float at a constant altitude for up to
several months. R&D is currently being undertaken into a structure to
minimize the stress on the film and the construction procedure. (Right
photo below: Indoor inflation test)

(BAEE Japanese)
http://www.isas.jaxa.jp/missions/balloons/
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Flight configuration
Balloons made of thin polyethylene film inflate up to 100m in diameter at
floating altitudes. In addition to scientific equipment, many flight accessories
are suspended for safe balloon flights.
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Observation of the Earth

(Geophysics)

© Monitor of ozone and
greenhouse gases

o Structure of atmosphere and its

circulation APAAE LORBBEATIRE
. Stratospheric air sampling over the
o Search for space microbes equator
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Observation of the Universe

(Astronomy and Astrophysics)

© Astronomy in X-ray, gamma-ray,
infrared A —ANSUP TOFEA 2 RE

@ Sun and solar system observation Observation of astrophysical gamma

o Cosmic-ray observation rays in Australia

o Technical test of new detectors and sensors
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Space engineering

(Demonstration of new technologies)
© Drag-free microgravity experiment )
© Deployment of large membrane V—S—tA | EERERER

o Environmental test of fuel cell and  Deployment of solar-sail membrane
semiconductors

o Deployment of parachute for reentry vehicle

(HEE  English)
http://www.isas.jaxa.jp/en/missions/balloons/
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