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Measurements of Electron Number Density m the 

Polar Ionosphere 

Tadatoshi TAKAHI\SHI':' and Hiroshi OYA':' 

Abstract: Under the projects of the IMS, the Japanese Antarctic Research 

Expedition parties carried out sounding rocket observations using the S-2 IOJA 
and S-31 OJA rockets. The swept frequency impedance probe (NEI), which is 
capable of making in situ measurement of the ionospheric electron number 

density, within an error ±3%, was installed on the rockets co-ordmately with 
various other instruments. 

In the polar ionosphere, 10nospheric parameters such as the number density 
of electron and the electron and ion temperatures are highly variable in time 
and space. The investigation of the physical processes in this region requires, 
therefore, accurate in situ observation of the ionospheric parameters. 

The electron number density profiles up to 221 km altitude were obtained 
by the NEI installed on the S-3 lOJA-3 rocket, launched at 18: 35 (45 ° EMT) 

on July 26, 1977. The ionospheric layer with the peak density of 1.0-2.6X 
104 electrons/cm3 and with the altitude width of about 20-30 km was observed 
around an altitude of 100 km. 
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Table. 1 The Japanese Antarctic Research Expedition (JARE) 
rocket experiments with the N El. 

Rocket Launch Data 

JARE-18 S-310JA- 2 Feb. 10, 1977 No Data 

S-310JA- 3 July 26, 1977 Data 

JARE-19 S-310JA- 4 Aug. 18, 1978 Data 

S-310JA- 5 June 11, 1978 Data 

S-310JA- 6 Aug. 28, 1978 Data 

S-210JA-30 Jan. 28, 1978 Data 

S-210JA-31 Feb. 6, 1978 Data 
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Fig. 1. Block diagram of the swept frequency impedance probe (NE!) 
for JA RE rocket experiments. 
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Fig. 2. Bridge circuit as a sensor of the NE!. 

� 2 NEI ±�/'; '7 ,,{ - !7 
Table. 2 The main parameters of the NE!. 

S-310JA-3 S-310JA-5/6 S-310JA-30/31 

Probe 1.2 m whip 1.2m whip 1.2m whip 
Sweep frequency 0.2""11 MHz 0.2""13 MHz 0.2""7 MHz 
Fixed frequency 200kHz 
Sweep time 0. 5 s 0.25/0. 3 s 0.25 s 
Fixed time 0. 75 s 
TM response 25Hz 59/81 Hz 450Hz 
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Fig. 3. Flight path of the S-310JA-3 rocket. 
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