R005-P19 215 Poster B¥RY: 108 17H

S-310-405 BRI 7 v BT K D 8 E N Tz iR BB DA T

# Il K [1]; A3 5 [2]; BT B8 [3]; BRA FE35 [4]
(1] SRR - I« 1 [2] EIRR - I [3] J A X AT HERIEARRZEHT; [4] RAEK - BE - Bk

Analysis of propagation characteristic of MF band radio waves observed by S-310-40
sounding rocket

# Daiki Oka[1]; Keigo Ishisaka[2]; Takumi Abe[3]; Atsushi Kumamoto[4]
[1] Toyama Pref. Univ.; [2] Toyama Pref. Univ.; [3] ISAS/JAXA,; [4] Dept. Geophys, Tohoku Univ.

It is possible to receive a distant AM radio broadcast at night that cannot receive it in the daytime. This is because D layel
disappears at night. MF band radio waves which have been absorbed by D layer are reflected by E layer. Therefore, MF bar
radio waves propagate in the distance.

We observed radio wave of NHK Kumamoto 2nd broadcasting (873 kHz) which cannot be received in the daytime at Uchinoura
Space Center during the period from November 24 to November 28. As a result, we found time that radio wave intensity ha:
been decreased sharply from 2 to 4 hour of after sunset. As one of the reason, we guessed that a region of high electron dens
occurred on lower ionosphere at night. Therefore, we launched S-310-40 sounding rocket at Uchinoura Space Center on
December 23:48 (JST) in order to investigate an abnormal radio wave propagation at night. The rocket was equipped witl
LF/MF band radio receiver (LMR). The LMR received 4 radio waves of 873 kHz (NHK Kumamoto 2nd broadcasting), 666
kHz (NHK Osaka 1st broadcasting), 405 kHz (Minami Daitou radio navigation beacons), and 60 kHz (JJY). Moreover, this
rocket carried the fast Langmuir probe (FLP), the impedance probe (NEI) too. In this study, we investigate the propagatior
characteristics of radio waves and estimate the electron density profile by the intensities of 873 kHz and 60 kHz radio waves. i
addition, we compare the electron density estimated from the LMR and the electron density observed by FLP and NEI. In the
propagation characteristics of radio wave, we calculate the propagation vector of radio waves by using a Doppler shift frequenc
calculated from the characteristic wave components obtained by the frequency analysis. Radio waves received by the soundil
rocket are influenced by the polarization, the magnetic field of the Earth and Doppler effect. Therefore, it is possible to obtain
characteristic wave components by the frequency analysis, and then we can calculate the Doppler shift frequency. Then, w
solve Bookers equation by using the propagation vector, and estimate an electron density profile. Consequently, we can obtai
the propagation characteristic of radio wave when radio waves propagated unusually, and we can estimate electron density in t
ionosphere. As a result of estimation of electron density profile in ionosphere, electron density in lower ionospherel@as 2.3
cm~3 at an altitude of about 106 km, and it was one order lower than the normal electron density. we think that 873 kHz radio
wave propagated to the space without being completely reflected at reflection altitude. If it had such the propagation, we estimat
that the radio wave cannot be received in the place where the radio wave can be received normally at night.
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