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Development of a pressure gauge for study of upper atmosphere on sounding
rocket
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We are developing a pressure gauge for installing on the sounding rocket to estimate a number density of neutral atmo-
spheric particles in the lower thermosphere. A brief overview of our instrument development will be presented in this paper.

Both charged particles and neutral particles are known to coexist in the lower thermosphere. Many characteristic phenom-
ena occur because of those different behaviors against electromagnetic force. While radar and other remote sensing technique
measure the upper atmosphere indirectly, sounding rocket is the only way which enables in-situ measurement. We are devel-
oping two types of vacuum gauge containers with structures such that are sensitive/insensitive to the relative velocity of the
neutral atmosphere observed on the sounding rocket. The values obtained from these containers will be compared to estimate
the number density of neutral atmosphere. In general, the velocity of the sounding rocket is faster than the thermal speed of
the thermospheric neutral particles, and therefore the container structure must be designed so that the translational energy of
the particles produced by the rocket movement can be lost.

The first container is designed on basis of Patterson probe, which is known as a close-type spherical container with long
tube. In this shape, the translational energy can be lost once the incoming gas collides with the inner wall of the tube. If it can
be assumed that the temperature of the incoming particles is the same as that of the container, we can estimate the number
density of neutral atmosphere from the pressure by using the gas state equation. The second container is open-type cylindrical
container. This container is designed so that the pressure obtained by ion gauge inside the container can change depending on
incident angle of the gas to the orifice on the container surface. The possibility of estimating the direction of the neutral gas
with this pressure gauge system is now being considered. In this presentation, the second container design will be discussed
in detail.

To determine the shape of the cylindrical container, we carried out the pressure measurement using Space Science Chamber
in JAXA Sagamihara Campus. This facility provides an environment of the lower thermosphere with a pressureR#.10
The container was placed inside the chamber and nitrogen gas flow was blown towards the orifice of the container. Then,
the pressure inside the container was continuously monitored while it was rotated on a spin table to examine the pressure
variation with a change in the incident angle of gas. If the pressure change is relatively large, it will be useful for estimating
the incident angle. Then, we have made three prototypes of cylindrical containers to find a suitable structure.

Crystal ion gauge consisting of crystal gauge and B-A gauge is adapted as the pressure gauge in our development. Crys-
tal gauge can measure pressure above 4 Pa. When the pressure decreases down to 4 Pa, the pressure gauge changes fro
crystal gauge to B-A gauge mode automatically. The B-A gauge is a vacuum gauge suitable for observation in high vacuum
environments and can measure down to%@a. This vacuum gauge can be used for a wide range of measurements from
atmospheric pressure environments to high vacuum environments.

These pressure gauge will be installed on the top side of payload section of the sounding rocket. In this presentation, We
will focus on results of pressure measurements.
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