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Preliminary Experiment on Lower Ionospheric Observation
with a Low-Frequency Pulse Sounder

Shigeru Miyazakr*

Abstract: In order to obtain basic data on the lower ionosphere in the
Antarctic region, the usual ionosonde was remodeled into a portable type of
low-frequency pulse sounder equipped with all solid state circuits except the
final stages, which was suitable to field experiment. Three experiments were
carried out. The first experiment was carried out at point FI6 in the
Antarctic Continent about 20km apart from Syowa Station by using a
couple of doublet antennas on the snow surface and the total length of each
antenna was 475m. The second experiment was carried out at Skjegget
Peak, Skarvs Nes about 50 km apart from Syowa Station by using a couple
of 360 m high vertical delta antennas terminated by 600 ohms and the length
of each element was 500 m. The third experiment was carried out at point
F18 near F16 in the Antarctic Continent by using a couple of doublet
antennas on the snow surface and the total lengths of the antennas were
1600m and 1000m. In the experiments reflected echoes from the lower
ionosphere were observed clearly, and time variations of the lower iono-
sphere in quiet and disturbed conditions were also observed with a compa-
ratively low power (less than 1 kW) by using a couple of doublet antennas

which lay on the snow surface.
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Fig. 1. Pulse-modulated sine wave oscillator (50-110 kHz).



H & (FafmEk:
2SH11 25C 372 2SC 372  2SA495
STD PULSE
S
TX TRIG
—o(POS)
£
TX TRI
ko NEG.
I .-BV
15V
50
RX GATE
7 RX DELAY
25C372  2SA495 25C 372 25A495  2SC139
(a)
——<+15V
25C68 x 2 220 15p
500 T L 1P 100K
~x v i
S x| = [ Lo
~ ~ J;m 10K 3
TX TRIG. IN 001p : 6w SIG. OUT
(NEG.) *ib— H ) MPC53A 50
00 < 1000P —83 4 10 8
o
24 o x x|
58 B i
...___T?& <« M -15V
=42l 470
o [ B i T0)
| 217
18 /A 7. W
o~
(b)

B2 (a, b) ~SAAEKRBFER (150~2, 150 kHz)
Fig. 2(a, b). Pulse-modulated sine wave oscillator (150-2,150 kHz).

517t »TW%b. RL5 1210 WOMRY v—CEERMBAHE L, SHEFOWHALLT
W5, ZOHBEEC X 5 TEEEDO e — 2 —, HES, FHIRM, HEW, » 2 Fw|EH, 7
S vER, TETXHEBLTNS. K6 (a), (b) (3 LFEREAT~EE T 2EINER
MERLTHS. [M71% LF BAEOEER Y R T.



No. 49. 1974) BREEANAYY V& —12 L 5 TERERBRAO LEER 21

25C22 x2 25C242 x2
a| )
:‘or o
620\° 05m ]
mt:% l ;FF-%M - ”E:pn
i? 0§72 X
(@] 04 o
%I— ©
M| Q)
5 E
- 18.K — -+60V
3 EEHMBE
Fig. 3. Voltage amplifier.
+1KV +4 KV
3F21P x4
Ejl} %71%
SHhh S A S

o
o
4
——
F0.um°
150
o
(&)
>
TO M
|

TP L e

300
50

50

150V 4500V -300V +800V

B4 & DG
Fig. 4. Power amplifier.

3. X B & B
AP Th R LF BB ORERBEGROHE, 7vFroB®, FREEEOBEH
DFEBZDONTRNS.
47.2.12~8.9 : M8 RTZEL, 7TVTFEE -2 VR (53 20m) 75,
DHUD YV —F—2—5y ME (10m), BIFEMKEEL (B 4dm) B TLHEER O

RT Zii



292 = B [33 (FafBE R

ACTOOV

1RPM !

10K 500
AC100V j‘HC@L-’ — , —Eﬁ}ﬁ—-. 2LV
v4 P 4
RD7A —
f - 9

’RX
swﬂ ’
RL1
SW2
)
J r [T
—%0

SWB — HIGH
TENSION

JHEATER

P

0—*—‘——/
RL RL4 CAMERA

L
— g 3SHUTTER
ACTOOV j’mgzeov : 104 >
T o 5 REV.
S & - RL4

RL3 RL6

et Y] clbad PHOT®: R3]

AC100V

L3
TIMER PR ]

(a)

& RLS
—_—}swz. M owa
R
SW

L2 o—/g-——‘—oO 210 V

(o2

SW6

0 zooi bo00@b000a00
1)(()11 2 RLS

» RL3 RL2 RLS Y ooooooocoo

Q)

B5 @, by & @ i
Fig. 5(a, b). Control circuits.



No. 49. 1974]) B AL AT V& —I1C L5 T HESEBE MO HKEES 23

R 25D151

ST S = P S
1V E ¢
S ;

AC100V §<:J 3[

E$2s’»
I
251
500K
O *
N
X
<

20H
: 60V
AC’OOEHE 1800rjf %é 25C372 2SCS13 2SC373
0 o +15V
o <
<
X 3 O ix
5 - °lx
o= o)
ACIOCEE“E X é , Lz o N BT L TR
6 4 35
[Te} w0
g Eﬂ e =lx 3 .
8l MM L s Lo BT TRl .,
e EES pE
N L PrTe 2SA479 2SA513 25A479
0 S 15V
(a) ~ S ix
%17 IR RS
B 6 (a,b) & W IN @F ~ ;g
Fig. 6 (a, b). Power supply circuits. < S5
2 &5
= 0
(b)

B7 LF & W #
Fig. 7. Low-frequency pulse sounder.




2 B & B3 (FARRER

,/‘”/\
N
T ”\A&
,,// e \\}
g L_‘ \~\/\\\"‘N N
) B 8 MFEMAESIET vy T VT
(L. EHEE, 2 RmsOR100m DO,
A SRS G gﬁb 3. BiEL, 4 v—F—42—%, Fk, 5. 30m
T \ S FUsRT TIOR8, 6. E—a2 v T VT
i f /// ERE))
g . / Fig. 8. Doublet antenna at Syowa Station
100

m) Zifio T, & HIEN 100 m O HECTeEER: (O m) ORIC£RK I00m » &7
VYN T VYT I RIS =X —a—y, PR T VT FORLELT, £ LREEM
FTO00Q D7 4 — 4 =2 7.

SA8 L BIAEES D 7 v T ik, AN DA = oA FERE VT2, B
GH R OBER b, WSS A AT Licrcd, MEERNCHTE X 0 055, SN T )
- PMEX > TYMERTLE 7.

3.2 Ul s hIc 7 v T+ H IOk 5 e my oy bEERA U L — L DOBfRE, LF @l
B2 bOBBEIINL, 10HDOTFETH 5 fehy, 7 v T FIROWTL, BEDIDH & TR
Kl DB NFHE o€, BRMEOKVICERB L), TOHDOT IV HF— FOF
P L U8, LF Bl oMo~ OTE2 ok E 0T, 7 A+ USEFIEEA TOERI,
THHT L LT, BUSATTO 2 LI L.

7.14~10.12 : 5@ 2 L LF @k, BRSsFEHO L 0T, it h EMELLTE D,
& EAEERNCEOET 5L ERD . ERTAERIOERT 2 c0it, BEEXH B
E, OB OVLELDOT, ZHMC T v A2 —{LLT, BNRBIVCEREZK)
BT 208 D 1. Thilt, »r o RO RY ¥ L — A DFRMIE 25T, LF
DA A BE L.

9.29~30: LF 7 v 7 B SFRARKTAY Lic. X (K9) #2R LT, R LM
R, BB IO07 v roRRE LT, HAVILBERIOTA VY 7 LEBERNICEL X7 L
s N7 VYT F, TR TFORBILERBED OWWEMCES LTV .y 7T, W

RlIiciEA 27V vy b 7 v T F, hoOB/RITIATRFIUOEDOUITE L FXEDOFEOIUEICHE



No. 49. 1974)

BB AY Y v &~ X 5 T EE BB LSRR

| ) A A R
meboiment 1 ) . el / / 7
o Sl ) !
-3 il / / /
o 0 S L A A / / /
ENPYY/v=1@ LALI 125 . i
¥ T Ny A & w0/ ;7 / / 2
< r:.«...n.m..u%9 N %Kljﬂ ; SYOWALSTATION {I [ A A
° Beawn P nc':\\\o N / /
Beawn | 0] A_ﬁxu—") (h) «é‘ C?’J'If; ‘ ; // // / . F1§ F18
~{ = %\/ {
N R !'1Km
; vy ; oy ‘
Todyoi i) i / | ) ,
g Sy \\\\\\l ‘f l,, ‘/ | [ ’] ’. .
2Omkehn(i) \L(\‘\\ \\ " ! ‘.‘ ’l | ' ;
o NI N . | i
R ' . |
LA S (I :
4}\ \\\\ Vi f / '
. !
L N \\\\ VA 1 Eo ;
SYERARI N I
NS cod ; :
CS % \\Q?“‘;/ i } { | [ ! N
Rumpal( | ) % I\ ( i ' :
‘e;_ \\ \ l ’/ | H ‘ '
e S\, A |
Y TRTTES o R !/ | J
Longhovde-Kita Py e NNyt J i
P A R A !

Yvehovdeholmen(l)

N
35

sw..(u‘é
. !
indrebovdsholmen(1) ~ ‘N‘Q(\\R\No o \‘\l Vo /
e e NG|
0 a0 3V “n R |
. ]

Y Q,ng‘.zas RS (
k2 %2 [ ,|
‘/i?y} X “‘JI;/ /', ’
; |

|

,
Dokkens

'a( Ungane(is }

Sysorilesang i, Nebboyo(1)0) 4;

I
Revenes(1)” 0

Tankoby Peck

&R
8w Peck

Fig.

9 FFEB IO
Map of the neighborhood of Syowa Station.

9.



26 O i3 (Rt ER

N 587V, W7 vTF, FEOUFHITHEK

TX

/ BET Uy FTVTFF, ~AFOKED R

WEAX TV y v 7V T F+, SBIRFVY

RX RX

. R 7T RBIACEERCE 7 4B 7 v 7
'_

F, K7 = KFfEDOT VAL KRS =,

B10 FI6IREAtLT Ly b7 w5 (Bog ~ PHECERLITFAZMT V75, Ahn
S RIMNISE i » 7 — 2 %R T) TARA 2V ORI KD TN 2 F
Fig. 10.  Doublet antennas at point F 16. Y st BHREOER, £
v, 7 v T i UBR AR, SRS o, MEoRR EREECH D L, BNl
BB S KL S EEDOBMT, #7 v, VT VT FOBAN, KEZHETTIZEC
Lic. ZABET7 VT FRDWTE, AWATARA ¥ 2 Y FOMEACHR D DOD, HIH
EnD &, HENRENEY THD L ShicoT, TORPELL.
10.15~23 : KEED F 16 bfimc, M101RTZ& <, £8475m 0 2flox7 v,
b7 T F BB ECERFE L. MR = - REEA L, REXEILTNC, ZELH
PRI Lic. BIBSLIE(ES 7 - Ac ey F L. &x®) 1 MHz BET A PO, |1
U AV IOEREN, 37.0m OFT Vv, FT7VTFFEBE ECEEZL, T A HITVRE
ks AT DT, IBHER-E= VAV 2 200m i LT, £E475m O7 vFF+#
72 103198 0 X h 21 H 12552, 5k (250, 750, 1200, 1850, 2100 kHz) -T 15 4*fH
i > FRBCEL 2 17 - 72
F16 s\ T, 1 MEORBROIER, » 7 — AR RIT 28 S LORERK © 8 (F
B LB e KRR B &, BRE L7 v7 FORGEORRZ G- LS XD, &
BT NER T VT FOERBRICE S .
10.28~30: AAAT AR A« v o VFIREBNT, TALE7 vTFFrOBRYIT 1205,
HEEOE XN 3060m D EGI &, 7Y T BT ) B O S & TR s T
WR#EEA> ZL, 7VYTF= VAV P AHERABEF ST LESADT, KE, HEXID%
(=GN
11.5~19: 7 v 7 FDOFE L L, EBROID, FOAAALT AF A - ¥ v FiCHihidic.
BOCT7 v T Fies| EREAH L, fWT4ABIACT v T Hx51& L, ththilxic
TYTFRERBL L. BIRKFERT vTFOBREXITo. T VT FEETL, RINKR

T 1A 9 A LERBEOMBICA e, ZERS LOHELERT Mok, AROZfNo



No. 49. 1974) R AT v &~ k5 FEE B E N e 27

_~—>.z

£
x { O
13
RX d RX
500 m 500 m
CABOOTH

B 11 AAVTARA Y oY PRSI T N2 RT VT T <| &
= k=]
@

Fig. 11. Delta antennas at Skjegget Peak, Skarvs Nes.

12 FIBITEcx7 vy H
TVTF

Fig. 12. Doublet antennas at point
F18.

fedd, GBI e D BRTLEL, HOEXRBEI 2D T, TORBINTIES ) bk
s,

12.18~48. 1. 13 : ERBFIARNED » » 7215 LT LF licfi- . £oledo il
HEREREHEL, BEMRATEEDT 2 b EfT 1.

1224 : 2B EEAXVv - 5 VBO F 18135 LF B0, BiEH 77— A,
REBE, ) vERERLL.

48.1.29~2.12 : BE#o LF gL LT F18#iics\ ¢, 9 MBI T 7. 3
~Y 27 & —CEHIEHM L FlI6 c@mmny, F16 2 68HS F 18 ~\3F FHETIT - 7-.
B THERREMC L D20 b, NI2ERTIEL, 2R 1600m DR ERL7 v,y 7
vir, &R 1000m DZERLF7T v, vV TYTFREMECEZ L. 28 18 0823
6 | DRIFEESBIZBA L, 9 B4 THREET -, 20O, 3 H03H305H,55
HD23F5054 % T, L7 Y F— FDOkd, BEEIFEBLATEERL, RAK L.
FLT2AI12RBREICED, $XTo LF BRIOEREHET L.

4. BRFERBSIOFELD
130X19724E107 198 0 B2 521 H 1285 (LT) o], F 16 #14 T » Bl R L =T,



28 B 1% (R R

LT
0 2 4 6 ) 10 12 14 16 ) 20 22 24
F"J—V;Y——r——r T 1 T T T \n Y LA S S S S AL E e
kXI KHz
..... on . o . et renaeeee. 2100
19+~;" oo «11850
eeee 1200
: ° ° o o o o teseeen 00000 essen 750
presteerineen o e eeee e e e Osevecsesnne 250
20t.. il oo v o
| on o oreno eo
sereseeees o0 o o O¢ ees ee sasereveecens
2innoovnoe
| 1 1 1 L i1 ! | 1 ! ! L L Lo L ! 1 ! 1 1 L

13 F 1612350 % BLARY 'R
Fig. 13 Observational results at point F 16.
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