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Aim of the paper , and summary

Tiny satellites ( ~10-20 kg) might be able to
provide excellent platforms in many science
fields 1n the near future when 1t 1s used for the
constellation. However the tiny satellite has 1ts
own problems, which should be overcome now
to prepare for the near future mission. For
1onosphere satellite, two serious problems
appear when we try to use conventional DC
Langmuir probe to measure Te and Ne.



. These are , (1) insufficient conductive surface
area of satellite, (2) Contaminants attached on
both electrode and satellite wall. We discuss
these two problems and suggests possible
countermoves: an istrument which 1s not
influenced by contamination as well as that of
surface area.



We divide our discussion 1into two
parts.

1. Problems which come out from
tiny satellite , conductive surface
area as counter electrode, and
contamination of the electrode and

satellite surface

2. One solution to the above
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Problems of counter electrode
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Fig. 2 The I-V curves for different satellite aw

as surface area ratio of electrode and satellite surface becomes 1, ion and electron current is equal



In addition to surface area ,effect of
contamination layer of satellite frame needs

to be considered

1. When conductive surface area of the satellite(Asa) is
much larger than the electrode surface area (Ap) (1000
times), I-V curve is simply controlled by electrode

sheath. .....
2. When Asa is the same order of Apr, |-V curve becomes

complicated . Capacitance effect of contamination of
satellite wall can not be neglected. ...

For large probe current, fast sweep of probe bias reduces contamination effects. While, for small satellite,

the probe current is an order of ion current , which reduces frequency response of the pre amplifier.
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What will happen for small surface
area (A,/A,=19.48) ?
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Fig.4 Hysteresis of I-V curve for small
counter electrode



Can we have a solution to get accurate
Te and Ne by small satellite 7- Y€S

How ?

TeNeP :modification of ETP (Electron
temperature probe 1s not influenced by
electrode contamination, and can work
for tiny satellite.
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AOGS Small Satellite Payload Task Group: S3PTG
http://space.geocities.jp/s3ptg/members.htmi

Under AOGS ( Asia Oceania ,Geoscience Society) we have
established a group named above in 2013. The purpose of this
group is to prepare for the future small satellite constellation
for ionosphere study. The data which come out from this
mission will be used for space weather Study. We would like
to use this data to study the coupling among lithosphere,
atmosphere-and ionosphere, such as effects of large
earthquake on the ionosphere. In order to increase drastically
the output from satellite mission, a constellation of small
satellite is essential. In order to materialize the satellite
constellation, we propose to work together among the
countries who are interested in. Specifically one tiny satellite
might be provided from individual member country.
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Concluding Remarks

Two serious problems should be taken into
account for tiny satellite mission to measure
Te and Ne of 1onosphere plasma: Insufficient
conductive surface area of satellite, and
contaminants attached on both electrode and
satellite wall. To remove these problems we
have proposed one instrument.

We 1ntroduced Small Satellite Payload Task
group which tries to prepare for near future
mission.

Enjoy your stay at Fukuoka !!!



Slides following are appendix
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Longitude-latitude Map of ATe for three EQs
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O ion density (X10° ecm™)
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Geographic latitude (°N)
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2. When 1s D day....... ?

D day is a day when two minima
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