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HF Radar Observations of Cesium Plasma Cloud Released from
the Rocket K-9 M-39

By

Shirou Tsutsmi, Yoshio Takeya and Takumi Kuroba

Abstract: The second experiment of the creation of the cesium plasma cloud in ’
the upper atmosphere was conducted at K.S.C., on 18th, 1828 JST, Feb., 1972, with
K-9 M-39 rocket which carried the improved type cesium vapourizer. The luminous
cloud occured at the altitude of 128 km and observed optically from the five ground
points for the period of about 20 min. Ionosonde observations were made from three
different sites; K. S. C,, Yamagawa and Nishinoomote, simultaneously. Positive
results of returning signals from the artificial irregularity were obtained in each
ionograms. Using those data in slant range with time, the horizontal wind in this
region was derived; the wind velocity is about 48 m/s and wind direction is about

245° N, which holds good agreement with optical results.
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% 7K Time variation of slant range to the Cs cloud
from the each Ionosonde Site and frequency extent
of returning singals, K-9 M-39 on 18 Feb. 1972.
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a0’
# 8K Locus of cesium cloud released from rocket K-9 M-39 on 18 Feb. 1972.

% 1% Summery of results by detection of cesium plasma cloud

Tonosonde Obs. Optical Obs.
U%hlél o(tira, Yamagawa Nishinoomote 2;;33“ spectrum | eye-obs.
X+2 min~
K-9 M-33 negative X+13 min failure ~4 min good ~3 min
4 MHz*
X+2 min~ X+8 min~ X 42 min~
K-9 M-39 X+19 min X+25 min X+27 min ~12 min good ~20 min
6 MHz* 7 MHz* 7 MHz*

X firing time
* maximum fregs, of returning singals

ALT5. Ny LBHEOB ICHT 2 HEMERIC D TI3 Klein (1972)[3] &1 &
> CHBHNERFEOORLBLEINT NS, SEOEBRTRIEBICELERICE > TEDOF]
KBRS N TV B DT, 4% IS ICRANBREENL 3 C ENTEEEZ o h
5. CCTRINLDBREPOEDNEARDMN Lic20BHREAR L (ESK). #
ROHTFRaT v P REFROVKTH L. ChIVEZOTHOBBHASL L OBEEELK
W5 E 235°~250°, 45~48m/fs L133.
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Pbaryy MEBRAE Yy LHOBRE, ThICEISO K-9M-39 Sific L 2 BRIRR
DREERB L1

CDFERE vy LEOFEAIELTRAETEO K-9 M-33 SEOHA IR~ TEEORDIC
bbb, EREBRT 3 BRENIE LRENKEOPESED SN, ChICk-
T3HEL D> OERBHGHEEY EMEN, 3.2.1 LU 3.2.2 T~/ C & HLEH
MR E AT LI B S0 BRI X 3 KO BRKORKILD S
MOBWFHER 8X10°~10°cm™ LRI NS,

ABOREE LTRIEAEROBRAED, & 0RELIDROBObOICT 5 BEH
H5. FIBRAELCOVTREONEXZ S SICHEERL M HOFROHERENEETNS.

ARRRFE L U THFEREFHMERARFOBINBERICI > TEDONIL DT, R
B, BREBRUDFHIMO 4K —F B oNCHERELCHNEN KW, $1-8
BEAICY /o » TREERRHR» > IBRBOERRESKOCEEE2Bb -1, ¥5ICE
ot EMRIE V) IlEFRERR, RERAEIRMEZKIZ UL BERICT
B LS s FA KBS RO LET. S8R0 CEREGIZ V10T BA{LEK
KRAKHER COBEKRA —HDF bR LETET.
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{31 M.M. Klein, Scattering of HF radio waves by a spherical electron cloud. Radio Science,
Vol. 7, No. 2, p. 2567, Feb., 1972
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