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Measurements of Electron Number Density in the

Polar Tonosphere

Tadatoshi Takauasai* and Hiroshi Oya*

Abstract: Under the projects of the IMS, the Japanese Antarctic Research
Expedition parties carried out sounding rocket observations using the S-210JA
and S-310JA 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-ordinately with
various other instruments.

In the polar ionosphere, 1onospheric 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-310JA-3 rocket, launched at 18:35 (45° EMT)
on July 26, 1977. The ionospheric layer with the peak density of 1.0—2.6x«
10% electrons/cm?® 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 NEI.

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

MANEE 75T 5., IMS FEED —BE LT, F17Th1HHE 19 kE TOEBREREE
1%, S-210JA X0 S-310JA =4, b ) —RIC LB BIKBHBOBUNLEFTLoDH
5. ZOFEOFPIEH > CTHRERFEOS ve—2vaFe—7 (NED) 12FE1RL
ferr oy MICER IR BB 19 kKBTI, S-2100A % 4%, S-310JA » ) — X O ¥
TR RO &2k LTERREHIINThR TV 5.

NEI 2 X 52 BEFEET N, D g2 5 FHEETHA»TToE 40540 &ETD
BIEET = 7 > M VOEROREAN K B OMIc, 77 X< EBE N (PWH, PWL
&) OF — zFH DD, BEAPRFSA~<252—2L LT, BFEE, Bl 17
v FREHELRET 2.

CDRILTIL, EEBrr , FHOEELX S F NEL 2 oWTHlEHL, Bificki2EF
BEOHBEHAEIORDL W OWTHRTS. HHRICHE 18 kD S-310JA-3 SH1c k 27F
FEEBAUBRYERE LTOURT.
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BESESMve—2vAaFe—7 (NEI) 3o er5X~7r—7L3 Ehh,
1964 LK, H2AED BRle 7 » L ) BARIATELLDT, NUITRELLET
HEESHEIEB TH B (Ova, 1969). Wit 75 X<=hD T r =707 F i, 2 v AL, BE
ATV FAEKIC ST BMEZ R T (Ova, 1966). NEI 13, FHEBTREOHR%
EDBR X ORBH ST Y v PRI X D, HMBEROBEKE LT, Fr =7 D%
BEMEBIETES L 51Tk 0, HADEMEL SEHA~1 7Y » FEER Fonr)
ERDBZENTED. BT VA 70 b e VAR (D) 2RBRIEL VEDD L BTHE
Bk TchELbh%.
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Fig. 1. Block diagram of the swept frequency impedance probe (NEI)
for JARE rocket experiments.
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Fig. 2. Bridge circuit as a sensor of the NEI.
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Table. 2 The main parameters of the NEI.

S-310JA-3 S-310JA-5/6 S-310JA-30/31
Probe 1.2 m whip 1.2 m whip 1.2 m whip
Sweep frequency 0.2~11 MHz 0.2~13 MHz 0.2~7 MHz
Fixed frequency — . — 200 kHz
Sweep time 0.5s 0.25/0.3s 0.25s
Fixed time —_ — 0.75s
TM response 25 Hz 59/81 Hz 450 Hz

BB bEHRRRICT 5 X SRR Shic. B2 A 18 kB LU 19 kEEOMll = & o,
FHE NEI OFE AR5 2 — 2% ,R_R7.
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Bk BRI E MRS R oD T, A0 FETELWICT — 2 DMHE k%,
EEET L BcEETHS. NEL X 0l E i BFEBELIrr » FOIY
HEOMETHY, TOEEED HEELEOFTOD MESHZ, HMEHZCIZEHENLSD
sounding DER L HETHLENRDS. W, vy, b2 —r 57— 7iCamh L
5z y, sounding TIXERH TEX AR \WRFTNLETHED enhancement # 1Al T X % #
Dy PEFSTED, MEXMTHCHAVIZERLY, A —r 7EHEBICOWTDOXD
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3.2 TRILF—RFIETEDHEEA
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Fig. 3. Flight path of the S-310JA-3 rocket.
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Fig. 4. Electron number density profiles obtained by S§-310JA-3
rocket experiment. Solid circles indicate the data in ascent,
and open circles indicate the data in descent.
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LoD F BANEDRnoTWn5b,

3) EEE 140-170 km 1 BEFROWD L2 A Sy, it EARRCRWTCH
ZTHB.
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Fig. 5. lono-faxes at Svowa Station for the time of the S-310JA-3 rocket
experiment.
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160JA HE#HDF v 75 .7 =T e -7 r58AchE, —do S-2100A ) - X2
XoT, 120km FEFTDO e 7, M ANEF IR TETHS (Mivazaki, 1975). S-
310 v ) = X#E# o NEI 2 X 55HIEEFE Y 220 km 12 F TIED, 22X himvk
ETETEEOMMEY ST 5 2 LT,

S8, B KFEO—FEORER BRI W E TOERLE b, BEOBRERES
FOBET5HBSROMAICK S FETES.

E i
BRI H - CHEER vy FEBRO B LoTobhi, F1TKR, HIB KRB IVHE
O RBPBRDA 2% 7D Fj2DZHBHE, Keyy b Fr75a%7 vy Ihic HIL
BHIBFIEAT O S EZCERBOBEYE L. T, W EBAOHERDOERIZHI -
T, EIEMBIZEFTERRL L OBREFER WDC-C2 O RHEERc/t » 7, & 2 1%
DEHxELI .
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