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INTRODUCTION
Vertical soundings of ionosphere at Syowa Station, Antarctica, have been carried

out by the Radio Research Laboratories through the sponsorship of the National
Institute of Polar Research of Japan.

LOCATION OF SYOWA STATION

Geographic Ge_orr_r_lrignetic
Latitude Longitude Latitude LLongitude
69°00.4°S 39°35.4'E 69.8°S 78.2°E

SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION

Items

Specificatons

Frequency Range

Transmitting Power

Duration of Sweep

Transmitted Pulse Width

Recurrence Frequency of
Transmitted Pulse

Frequency Scale

Height Range

Height Scale

Total Receiver Gain

Recording Method

Power Supply

500 kHz—15 MHz
10 kW (peak value)
30 sec

100 usec

50 Hz (by power source frequency)

every 1 MHz

900 km

every 50 km

120 dB

35 mm film and video fax for ionograms
100 volt AC, 2.5 kVA

30 m height vertical delta terminated
by 600 Q respectively

Transmitting Antenna and
Receiving Antenna

SYMBOLS AND TERMINOLOGY

All symbols and terminology in the tables or figures of ionospheric data are
used in accordance with the “URSI Handbook of Ionogram Interpretation and Reduction
(Second Edition 1972)”.

a. Characteristics of Ionosphere

T Top frequency of spread F trace

foF2 Ordinary wave critical frequency for the F2, F1, E and ES

hF1 including particle E layers respectively

JoE

JEs

fmin Lowest frequency which shows vertical ionospheric reflections

M(3000)F2 Maximum usable frequency factor for a path of 3000 km for
transmission by F2 layer.

h'F2 Minimum virtual height on the ordinary wave for the FZ2,

hF whole F and Es layers respectively.

hWEs

Types of Es See below b. (iii)



Symbols

(i) Descriptive Letters.
The following letters are entered after, or used to replace, a numerical

value on the monthly tabulation sheets.

A Measurement influenced by, or impossible because of, the
presence of a lower thin layer, for example, Es.

B Measurement influenced by, or impossible because of, absorption
in the vicinity of fmin.

C Measurement influenced by, or impossible because of, any non-
ionospheric reason.

D Measurement influenced by, or impossible because of, the upper
limit of the normal frequency range.

E Measurement influenced by, or impossible because of, the lower
limit of the normal frequency range.

F Measurement influenced by, or impossible because of, the presence
of spread echoes.

G Measurement influenced or impossible because the ionization
density of the layer is too small to enable it to made accurately.

H Measurement influenced by, or impossible because of, the presence
of stratification.

K Presence of particle E layer.

L Measurement influenced by or impossible because the trace
has no sufficiently definite cusp between layers.

M Interpretation of measurement questionable because the ordinary
and extraordinary components are not distinguishable.

N Conditions are such that the measurement cannot be interpreted.

0] Measurement refers to the ordinary component.

P Man-made perturbation of parameters—Presence of polar spur
traces.

Q Range spread present.

R Measurement infuenced by, or impossible because of, attenuation
in the vicinity of a critical frequency.

S Measurement influenced by, or impossible because of, interference
or atmospherics.

T Volue determined by a sequence of observations, the actual
observation being inconsistent or doubtful.

V Forked trace which may influence the measurement.

w Measurement influenced or impossible because the echo lies
outside the height range recorded.

X Measurement refers to the extraordinary component.

Y Lacuna phenomena, severe layer tilt.

Z Third magneto-electronic component present.

(ii) Qualifying Letters
The following letters are entered in the first column before a numerical

value on the monthly tabuation sheets.

A Less than. Uused only when fbEs is deduced from fEs because
total blanketing of higher layer is present.

D Greater than.

E Less than.

I Missing value has been replaced by an interpolated value.

J Ordinary component characteristic deduced from the extra-
ordinary component.



Mode interpretation uncertain.

Extraordinary component characterisitic deduced from the
ordinary component.

Value determined by a sequence of observations, the actual
observation being inconsistent or doubtful.

Uncertain or doubtful numerical value.

Measurement deduced from the third magneto-electronic
component.

NC H OZ

(iii) Description of Type of ESs

When more than one type of ES trace is present on the ionogram, the type
for the trace used to determine foES must be written first. the number of
multiple traces is indicated after the type letter.

The types are:

f An Es trace which shows no appreciable increase of height
with frequency.

1 A flat Es trace at or below normal E layer minimum virtual
height or below the particle E layer minimum virtual height.

c An ES trace showing a relatively symmetrical cusp at or
below foE.

h An Es trace showing a discontinuity in height with the normal

E layer trace at or above foE. The cusp is not symmetrical, the
lower frequency end of the £S trace laying clearly above the high
frequency end of the normal E trace.

q An Es trace which is diffuse and non-blaketing over a wide
frequency range.

r An Es trace showing an increase in virtual height at the high
frequency end similar to group retardation.

a An ES trace having a well-defined fiat or gradually rising
lower edge with stratified and diffuse tracedpresent above it.

s A diffuse Es trace which rises steadily with frequency and
usually emerges from another type ES trace.

d A weak diffuse trace at heights below 95 km associated with
high absorption and large fmin.

n The designation ‘n’ is used to denote an E's trace which cannot
be classified into one of the standard types.

k The designation k is used to show the presence of particle E.

When foEs > foE (particle E) the ES type precedes k.
c. Definitions of the CNT, MED, UQ and LQ.

Median count (CNT) is the number of values from which a median has been
computed. In addition to numerical values, the count may include certain des-
criptive letters.

Median (MED) of a set of numbers is the middle value when the numbers are
arranged in order of magnitude, or the average of the two middle values if there
is an even number of values.

Upper quartile (UQ) is the median value the upper half of the values when they
are ranked accrding to magnitude ; the lower quartile (ILQ) is the median value of
the lower half.

d. f-plot.

f-plots of ionospheric data are illustrated only the periods of the Regular
World Days of every month.



JAIL NVIW 3.59

JWIL NVIN 3.SP

00 22 0z 8 91 pl 21 0 8 90 0 20 0. 00 22 02 8 91 'yl 2 O 8 90 0 20 0.
\ i e et
/ s : RESS=S |
713 i y X 1 E |
/N — 7 _— 02 — - AN 3 02
] \ L/ 2 4 E | T o) ¥ \ y
. s3 AN 1 > - AN A \
Z3 \ X N T 73 Y £ \ i
/\ —— - N\ hh I—._ ﬂf &
A ¥ ' A // \\ m % v \h !/ 5 /N ﬂD.m
\ / \ 7 Q /
\ \ 9~ (e 7
/\ 0y [T [£) \ Aoy
- W N
4| 0s < 1 0°g
P il
09 m.., 0°9
p—
0L — 0L
0°8 < , '8
=< ]
001 1 0°01
0°G! 0°S!
‘ONM 02
T ~— 00! M gy ——— 001
wm _Ulv wm
00z 002
= T . 7 =
41N og % 3 0og
T
ov — 00y
— |
os < | 005
S x
NOILYLS YMoIS 9/61 Bny 3 NOILYLS YMoAS 9.6l “np

SOILSIY3LOVHVYHO NVIAIW ATHLNOW
V1ivd OJI43IHdSONOI

ZHW NI (°4)AON3N0OIY4 TYIILIMO

WX NI LHOMEH VNLYIA



IONOSPHERIC DATA
MONTHLY MEDIAN CHARACTERISTICS

(=
(] \ N A it
g \ T T ~
—) " NN it o™
"— W 177 N
E )
| HIAN Pad
= - o
S -
2 A ] / ©
) H =
[ o~/ i &
B o
\
© oo A g
- w \ pZ \ o
» / ™ X @
[=25Y p A \\ o
* 4 oo
ol - <
o ug .
y
(o) - i 8
|
[ o
o [=] =] =] =] =] [=) =) =) n [=] w o
o o o b=f o . . . . . . . . . . 4 A .
wy NI LHOIFH IVNYIA ZHIN NI (°4)AONINOFY4 TVOILIMD
8
N
= R
= ST N
':(- { \m S
— I L > o ]
(o) A :
< \ '/ ™ A ©
= ) :
i Y A&y RIINET :
| xf I
e =
—T— N o
| | U
/ N a4 °
m S
1 @
w0 2
iy / a
N > b )
== i il LT
N P
i S aes 2
o T
0 »’ S
N/
o [=] [=] 1=) > =] S o© o =) (=) ') =) [} oo
8 8 &8 & = ¢ w S ® N 8 w < SR RS = =

Wy NI 1HOIFH VNLYIA

ZHW NI (°4)AON3NO3YS TTVOLLIIO

45°E MEAN TIME

45°E MEAN TIME



IONOSPHERIC DATA
MONTHLY MEDIAN CHARACTERISTICS

= y damn il
< Q
= v
5 ‘ 7T )
‘ v, A 0
= \ J [ -
Q w
> ©
| :
L
4 o
~HeE
| L. o
&N o
T l
) ‘ ¢ )
i \ &
= { { N4 2
-~ 1T \ o
wy NI 1H9IFH VNAIA ZHN NI (°3)AON3NOIYH TWIILIMD
7 ST 8
g \ l B 1 \ .‘.\\"* ~
— } // T o
E \ [ [/ ) 8
( /] / (2] b 0
g \ 7 w ®
= / f ¢ ©
> ©
\ <t
, -
NI
u_r E | =
(d~] & 3
7] \’ ' o
> \ n ! N N
=| B\ X I :
3 / N 1T g
b~ 4 N 8
/ | N -t s
wy NI 1H9IFH TVNLYIA ZHW NI (°3)AON3NO3Y4 TWIILIMO

45°E MEAN TIME

45°E MEAN TIME



IONOSPHERIC DATA

45 E Mean Time (G. M. T.+ 3 h)

°

|

(0.1 MH2)

FX1

‘JUL. 1976 ‘

B A
RIS

fom e m—— o

e

R

Japan

Laboratories,

Research

Raaio

The

B NI LI NG

uQ
LQ
JULe 1976 ] ’ Fx1 (0.1 MHZ) 1




10

IONOSPHERIC DATA

45 E Mean Time (G.M. T.+ 3 h)

|

(0.1 MH2)

FOF2

l.

Sweep quHz to 15 MHz in 30 sec in automatic operation

I JuL. 1976"

Station SYOWA STATION

et e e

e it O

R S

R i e e e
B

E
B N

B R A e

Laboratories, Japan

Research

Radio

The

I JULe 1976 41 l FOF2 (0.1 MH2) 1



11

IONOSPHERIC DATA

45 E Mean Time (G. M. T.+ 3 h)

FOF1 (0401 MHZ)

1976

JUL.

tomatic operation

30 sec In au

Sweep ¢,{” MHz to 15 MHz in

39 35.4 E

s, Long.

T
1
I
|
1

ot

|
i
|
|
+
I
|
|
|
+
i
|
|

SRS N

e e

1
1
I
+
1
1
I
1

e s e

1

1

1 i
e

1 1

1

1

R et SRS

|
I
| |
e e e S
! |
!
|
|

0

'
f
1
i

S (.
1 1 1
1 1 1
i 1 1
i ' |
et s
I | 1

T

i

6

7

Research

Japan

Laboratories,

Radio

The

FOF1 (0.01 MHZ)

1976

JULe




12

IONOSPHERIC DATA

45 E Mean Time (G.M. T.+ 3 h)

(0,01 MHZ) ’

FOE

IJUL. 1976 ‘

E

4

39 35

Sweepg'f MHz to 15 MHz in 30 sec in automatic operation

\

Station SYOWA STATION

1
|
'
|

-+
|
'
'
I
'
1
|
|
1
|
|
|

U K U K
290 :375

350

c

c

e e

c

(

1140

N
N
N

06 : 07

04

K

03

102

528 o

01

|
'
|
'

00

0 328

Y98

Laboratories, Japan

Research

Radio

The

LJUL. 1976 1 ' FOE (€0.01 Muz)gw




13

IONOSPHERIC DATA

45 E Mean Time (G. M. T.+ 3 h)

|

(0.1 MHZ)

FOES

Station SYOWA STA

Research

Radio

 The

T
|
o 1o o
| )
|
SR . -
o lo
! N
1 I
o lo )
1
) —_———
SR SRS . AN IS SRS (O NS, 1. | EPRI SRR A
o o
1
|
S
o o
!
1
p dpa o - = s
HES) @ <o
| =
I -
U NS N LA IS (ST S TS . S L S
o o
1
1
SRR NS SN SN S NN SIS, (5.AN W, (N S (RO
o ey
1
. ——
tr i
o @ nu
|
1
e i
o |« o~
H —
|-
SN (O, SRS b S JRRERN. IS Ry S RS b M S S S
o Nw
i R
1
PR ST o e lacilommn! mliani<wlo | ol -~
i
o« AA | -
1 1
| = 1 i
e w st
| ]
<« H |
1 1
1 | o
RS . i
o ! ! <
1 1 gl
1 I
! 1
L e 5 e
o <o ! )
H N ! ~
N I
1= 3 |
=i + -——
o o | o
oM i e
1= |
¥ ¥
o <0 | 0
! < “ L2l
1 N
1 2 |
wwwwwwwwwwwwwwwwwwwwwwwwwwww pom— R —bm——— o m—— - =
O <o, NI Ml oglan
2 B SR "
1> 3 | -
............................... G W, (R P S S N
© <o <= mMmixci«
RS TS AR N
1= ¥ = ™ Y™ (> =2 1 8 a7 =gy b= 3]
\\\\\\\\\\\\\\\\\\\\\\\\\\\ e e e S ———
O a3 <O« MVARU <n
L AN S RN m
1= §{7™ ™ -
t R iy -
© | No<olan xo <
oM 3 e N~ ©
1 wlv P/ | = = 3 §P 1 @ = 18§ 173 3% 1= 4 A" Ry 4P e 12
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ . o T e i
N g<e— <3O o to | o <o | 1 M unnal
< M = i I _wn, ] m 0o
12 Y72 ! 1 ! “nv \\\\\\\\\\\\\\\\\\\\\
T Tt R e R B St St Sty
niah i< lo o 1o | MO Josivalam
TN i i PNy 2 M
12 Y7 1 | | Y N I N e N e N T T . A I D A I D A D
““““ B T e S e ot S ————}———-
Mg NO O O | MmO <3 X0 <
m o, = ! | i o (.Fg ™
1= 3 1 I ! 1 1= 12
N e a
N i i | i Ik i
ol = I N 1™ | < 110 © (N~ | ®© | © EnUum
e Y e Lo e e —_ e e e o~ s
I N 1 1 i 1 ' 1 '
L 2 1 ) L i s i

Japan

Laboratories,

|

(0.1 MHD)

1976 ’ FOES

JuLe.




14

IONOSPHERIC DATA

45 E Mean Time (G.M. T.+ 3 h)

|

s, Long. 39 35.4

F=MIN (0.1 MH2)

‘ JuLae 1976 l

E

b

69 00

Lat.

Sweepp §” MHz to 15 MHz in 30 sec in automatic operation

Station SYOWA STATION

(32

o~

o~

o~

o

o

o~

(=]

o | ®

~ | @

o |«

2] @

< @
@

B

B

B

B

U 5

EPEREET W - N

11

|
|

22| 23

201 21

N
N

L19

|
'\
l

10

15

8

JuLe 1976 \ L F=MIN (0.1 MH2) |

Laboratories, Japan

Research

Radio

The




15

IONOSPHERIC DATA

45 E Mean Time (G.M.T.+ 3 h)

.01)]

M(3000)F2 (0

L‘UL- 1976 ‘

Sweep a,f MHz to 15 MHz in 30 sec in automatic operation

o

S, Long. 39 35.4 E

Station SYOWA STATION

Research

Radio

1 T T T 3 - e
i ' i i R i i
o < | | < @O | < S << o o |
S , h
| I
| A DA ot s e Fomm R B e e Haaiat T SN TR S S NS IS I IS I U U S S S | S "
i :
~Njx o jx < (< (@ ) o
o~ | _ “ 1 3 i ~
! 1
- T TENNIS | FNEUNS RP NE S RSV (A, SN PO WOUUUS SRS U I S S . it S
I ! 1 Fan hes bex lex 2w e s Tea Ta Vo e i de 1 Yoo P Ve e 0o e E 9 070 w1
- e | I ! =
o~ | I b 1
1 I 1
(S S S S SO SR - SR S SR S S S ISR (SNUNS R USRS | DU IS R N S
o @ po | @
X i i i
|
(. - 4 .
o | | |
I I
— i I 1
) I !
S e + SN PSS O S (SR RN SRR ST SUe IR . M (IISREY PR S NP S . S | S NN (R S,
o |@ | win wo
P | | n =
,,,,,,,,,, ! ! ) )
e R e e e Tt T T S Tt S S gttt S tih SRR RS R SR N DR Stat i St L
~ @ “ win wo
ﬁ -— " | o o
i "
- I j [ S N NS NN SN V.o LA NS 0. SN VU4 SR NS JN SO SR S S NN A DA 8 L N . " |
o |@ | ! wan uny
— u 1 ) M
T R o cEna o
o @ _ “ wo uwo
— i | = [
........ | ! = 2
: t= R e S SRR IS St SRR e e e e e | I
< @ ! ; wo wo
— ! | R =3 <
| N M ™M |
\\\\\\\\\ + SSEES (BEEE NN WSS TN . S R . s —
w o ! | H N i) e Do lw B dain las Vel o8 ol wolm e ‘e B o i w ) adi e o |
i i N i e
= “ i \ i © =
! | M
e (e + + i e e e e e s i T s
o= . ! wc o o
-— ! i 1 © = =
o W | - ol b LA
! y ik : i s
o @ | “ “ n wan wo
e 1 | 1 wn d M
......... 1 i 1 ) -m "
B e e e et e et ISPV WEVRoARS SWoutcholt PRV S Pyt SEREONS: . SNt 45 SEOMA ' OURECHOIN SUPPHIE SIS SUSIOIN ' OSSR | RS Sy ott: S it S
; gl
o 1 |
=} 1 wo
! I i
— i 1 -
\\\\\ . . | i "
o i frsse + i e e e e T A S e e e i e e e e e S
]
24 | S , -
i i i
I 1 1
— e | U S .1 (LI ) N () T N I O N .1 Wt L0 ™
1 o o
1 1
| | i
1 |
g i 1
1 o lo |
| 1 I
I ] i
| |
.......... 4
R e
o | @ | o o |
o ! H i
G P N SO N — U [NPRR. WIS VRS U AN SRS P S S o1 . PR R AN [ | T S
w |9 o o |
o ! I |
i i
.......... : SRS TNSCOUS SN T PP SIS
<« |@ o o R
o | 1 1
—. : | | N
sy ¢ ! 1 E
o |© ! o lo | \
=3 ! i i N
,,,,, — ' ! N
~ @ ! o o ! < @ < i« o < i< lx < < < < 1< < < o | o | 1 1 i 7]
o ! ' | \
! 1 1 N
. e Tt TR SUPRSS: SHPIEDN: | FEVCHOUS: SNCUCHE SIPNIS SIS - SRS S £ R oo e IEE W NN S, (SR SR S S ST | SR | - SR A
—_— | =< “ © o Y
o | ! ' N
I | i
LR S DU S (FETN ISR (NN WETRE. (TR B Syew tee (S pinees | SN S SUN TR | ISR S NN | S N S
o | < “ o o N
o 1 ! 1 N
1 I | 3
5 i : 1 <
3 - ~N ™ \ (¢}
i — | e N
1 i J N -

Japan

Laboratories,

The

‘JUL. 1976 —' | M(3000)F2 (0.01;]




16

IONOSPHERIC DATA

M. T.+ 3 h)

45 E Mean Time (G

(kM)

HYF2

1976

Jule

tomatic operation

in au

30 sec

in

MHz to 15 MHz i

E Sweep 0,_(’

39 35.4

, Long.

S

69 00 -4

Lat.

Station SYOWA STATION

1
|
|
1
'
|
|
1
|
+
1
1
1
|

S

|
|
|
'

5
1
|
1
|

DI ST, e

T
|
i
1
|
S R
|
|
|

1

S,

SR S
|

e e S

|
|
I
|

1
1
|
1
1
I

1
siimsisim e o

winmn

Laboratories, Japan

Research

Radio

The

C(KM)

H'F2

1976

JUL.




17

IONOSPHERIC DATA

45 E Mean Time (G.M. T.+ 3 h)

(KM)

H'F

1976

JuL.

Research

c " “ T T T T T T T T “
N 1 ! 1 I H
..m < @ < < |< |< |< |< o o | h < |
S 1 i $ 1 1 1 ! 1 1 ' !
e 1 I 1 1 | 1 N 1 i 1 |
W ! ;41\\‘,11,, e S Rt e e e et e
! 1 1 ] ! I 1 I
o T ® e e < @ L i i<
| 1 ] 1 1 1 I 1 1 1
© | | X 1 | | | § ' | I
s wylur..vwﬁww;rr,‘wr)_rliw_ww\\“‘\\l*\ Sl ey 4--——t
] 1 i I 1
a e |0 @ o o | < o o o | b |
! | ' | ' R 1 ! | '
;n.w | ! | 1 | N | I 1 |
\\\\\\\\ e e e e s e
3 o o |ja o o la '@ o o o | i< |
! | 1 ! 1 R 1 I I 1
< | | | 1 1 | | i |
Ll - LY # ¥ 4 ¥ t i1 ® 1 ¥ Yo il
o o© ® @ @© & o |@o o o o | < |
% 1 N | | ! ! 1 | | I
1 ] I 1 1 I 1 1 1 I
i e e T e S e T s e ST R e e R e et T SR
o o @ o e o o o o | < |
() 1 ' i 1 1 3 i ! | !
| | | 1 | | ! | |
c S i e o e e e B e e B o I o o e e e s e
= je < | ole = i< o o | ln
N | I U, | | | | N
H , 1 i 1 1 1 [} 1 N
e e e e e e e et S e i e it st SR
= @ ol o o @ o o “ o !
i §onNy I I 1 I i ]
w | Sy i | | 1 | s
- 4 ¥ P | 1 ' » i + i i)
& lm  olm @ |m |mo o lo | -1 wn
- 1 el 1 1 I M3 i I [ ©
1 o~ | ] N i | N N
L e B T + R e Rt e s + R e it T N it e e e e e s S |
E | @ n olm o ! o o o | I ol [T
= i oo i oM i ; P =
| Ny I N | 1 PN ~N
$ i e Rt Mt s e St e I S T o e e T T s o e e B
S | @ n oo @ | o o o | Lo Lad
1 e, o, I i m 1 | i 9 e
2 ! NNy | o~ 1 | N o~
\\\\\\\\ e it e e e e ettt T T LTl T Fom——t R e mmmandd
% lon ola o la l« o lo | ] ! " o
0" 1 OE My | | | i i I 1 N =
| ~N N | 1 I | | | i ~N ~N
1 bY 1 1 i ) » ' ' 1 4 b
1 1 i | | I I !
i | [==] W_B ,B | o .c o ,c H _, H o o
1 1 ' I 1 i | ! 1 Ldd N
1 o~ 1 | 1 1 I I | ~N o~
< s Bt i e e Tt SR + + B e e . Tt At S
] | @ volx @ @ o o low | ! ! o o ~N (=]
MY I X 1 ' 1 1 i | i ~ n © =
oy, | M 1 1 1 i 1 I 1 ~N o~ ~N ~N
R S e e o e 1 + o = S b s m e — el s e S e i e e S e e e e ]
o | @ < | < @ @ |© o o ! !
L i 3 i i | | i 1 i
| 1 | | i | | 1
. e e et SR - . B
® < i< i< e tm o i< o t< |
S i R | ] i ' 1 i 1 i
- | 1 ! | ! | 1 1 |
rery x ¥ ' 1 | x 4 ¥ ' b
= lo  « '@ 'om o o < o ! 1 |
& 1 ! | ! 1 | I 1 i
1 1 L ] 1 1 1 !
- | 4., 1 | | | | 1 1
A ET DO | U S + b i H SN e ene
M I < < ' '« o o < !'o | 1 | 1
o 1 1 1 i 1 1 H 1 | 1
b= ! ! i | | | I I | |
1 ' 1 i ' | ' |
e et e B e e + et Btk EEETE
o < o " @< < “ @ " < < o ) ,_ _ “
- “ 3 | u 1 1 1 1 1 ! !
1 ' | i ' | | |
a3 BT oS I e et S e +- R At SEEE
o “ © < “ < = e W < © o ” | !
|
- | I 1 1 i | | | |
| | 1 | | | | | i
i * ' ¢ I i # ! 3 R T
=z “ < < " < D @ ” ® < T o ! ! o 1
o | | | | ] | | ! o ! !
= 1 | 1 I | 1 i | N |
- B et e T e i (T i - et e R
< i @ '@ @ o i i i 1
= W = : ! .
I
” 1 i | I 1 | |
+ —o--—t - + B e e e e L e Rt it T
< 1 '@ 'm | I I 1
u | o W ! o
1 | |
o | | 1 1 ! 1
> -+ i —+-——= - B e T e T e e e S e T T B i BT
w i I @ | 1 | 1
1 1 ] 1 1 1
c | | I ! 1 |
S | 1 | 1 | |
= S
= | i | L T il I
s i o | ! Gigia
n ! : i i s 24
i . L 1 H L

Japan

Laboratories,

Radio

The

(KM

H'F

1976

JuLe.




18

IONOSPHERIC DATA

o
\JUL. 1976 ‘ } HYES  (KM) 45 E Mean Time (G.M. T.+ 3 h)

o ’ o ’

Station SYONA STATION Lat 69 00«6 s, Long. 39 35

00‘01 02 03 04‘05‘06 L07

& s ,,,,,,,,, SRR

110 115 100 100

‘
105?105 120*105

140 100.1&0 125

135;130

I
: ; ;
1001100 . m,'1°5’11°f

1251140

955 953100 100 ‘ | 105 | 1oo
——*————+————¢'

I l I
°°§175 100} 110 \100 1125 | 105‘105
T H 3 H N

|
|
|
4
1
|
1
4
i
|

10 102 128[120 130‘128 125 1125 120'125 120'130 130 125 150 140

L 100:1905100:100%100:100:100:10 : oo;1005100:1ooi102:110E1oo:11o;1oo:112;10011003105510211103105

The Radio Research Laboratories, Japan

JULe 1976 ‘ l HYES  (KM)




19

IONOSPHERIC DATA

°

45 E Mean Time (G.M. T.+ 3 h)

TYPES OF ES

JUL. 1976 l

c T T T T
] ! ! ! R I
:9 | i i \ —
= 1 e | | Me y s [ 2
5 i bt 2ol oo SN i e
Q I | 1 TR
o i | | 3 o~
| O | M | R e e [
() ! MN | Te | Te | X
‘S i e e e et R S -
1 I N
m ! | e ! o | -
| i R =
o | X3 | Te | T | O o
.m Hr B e s =) =
T | i o = S
I | | e ~
<t | | e N Te | e
. v » : » ”
i 1 1 {
3} 1 | 1 / i
] i i i A i 2
) | | 1 N 1 -
+ e e N
At e e e T L S S S S Lo NSRS Sumsh S0 Sonh S S e
o I I I ]
= k P . b
I 1 1 1 -
c i S S San e He e B
B I
i | | ' ~
N i I 1 I —
I L_. | | U |
; N R RS ST OSN[RS SN Ao i il S S i Rt el o | G 50 SN, SN || RO NN S S
s ' y ! H
| | 1 | ©
1 1 1 { 1 -—
“ i | i |
- ' ' i >
i R
° i i i § i ©
- “ 1 I 1
I 1 1 -
N + e . B e e USSR Syt Sy PEPRPRNG Sk Tyt Shouthli Shovae S S Shout P Fhvun -SSR SOV SO SV S
i o _ ! ! \__.
= ' i i i =
] A_r 1 I
+ S P T SR TN N . o PSS S 1.2l o e o O TN LR e O i O i B SO SRS RN (| O ol
4 : e :
S “ . _ s
g : L o -
Q I il 1 IIIIA_—‘ IIIII o
CWu | 1 1 1 N
H i
I | e ! =
1 1 » 1
| | R 0
w 1 ! 3 1 —
1
< | | j h
\\\\\\\\\ O N [ S USRI
. I I
“ o . =
M | | " -
i e B
o i 1 [
I ]
La] h H | e M
1 | | -t
. o A Aol sl Bl SEER. i Sl Sl Saat i SR Yo S, St e PO SR o O S
o i i T i
i ] ©
S i 1 | = |
| | e i -4 b | © !
x
% i 1
1
7 ! f L xmn { - i
| e L O P (=] ]
2 - A A taii R -
I 1
o Mo | 1 PO 1 © |
o o | | uN s T jam | 2 1
o RN A O DA I i S U DU A T NNNE N R it S i s e R S TS H
R 1
< N o ‘ s !
@Xe | @N | Xe . xN we lam | © |
o i e t———— +
1 1 )
3 P : <« _,
e | @ XN R1"R2 = "
+ i N y
F i i § i 1
o | ! L < 1 o) 1
— e | @ | @ e X jue | S i
[ St SR 4 St U S S S S SRS SN M SR SIS SIS S Fime = -
< 1 ” R ' I .ﬁ.
1 N
4 M=, | R | = i
O |, @N | &N @ x| e 1
\\\\\\\\\ e EEEEE -t +
< ! ! 1 |
= 1 | N 5 i 1
| H i
° xo oM | e o am x| @ !
\\\\\\\\\\\\\\\ S St SRR SO S, Rl B S S ot | S + ;
" ] ! ! 1 i 1 1
= M “ " 1 I I 1 1
§ N x| @M N a0 xs |xo | © H ! !
= N c N 3
© N i ' N i T 1
s W PR e o - _M 1 m g g
(7] N i | = § = ® | ™ C”M_U_L
H L i 1 3 H

Research

c
o
Q.
s
s
@
2
c
s
a2
o
5
2
©
a
o
o
3
[:4
o
<
=
w
w
“w
o
w
w
a
>
-
©
~
o
-
.
-
=
-




20

IONOSPHERIC DATA

45 E Mean Time (G. M. T.+ 3h)

(0.1 MHZ)

FXI

1976

AUG,

Sweep a_f MHz to 15 MHz in 3g sec in automatic operation

Lat.

Station sYOWA STATION

— T T
1 '
ﬁa @ |« < < R“
o~ | : (=]
BSOS S | o SNSRI (SNUNUUNS: SONUIIIN  JUUNVIN (PP GU: SUNIHY: SV U QRO SR SESRS ST S
i < <
~ni <! ! <
o~ ' !
Y - S S -
- | < «
-
o~ 1 |
o 1 1
TR | I, S—— — — P e
@ ! 1 «©
ot 1 |
(] ! 1
1 ]
s iy v i 2
< 'la | @xor @ @
=) I 1 -
- | °
B | PRI, T | -~ o
| ot @ @xun
@ ~ ! | %)
=46 | H 1<)
‘‘‘‘‘ . - - . NP, S
ani o | e xola@
il | M ! 1 1 prd
-— o ! 1 o o
] 1
SRS SR S = - DN
-0 - amn o« @
= m ! ! < =
— ]
| 1 ()
.lﬂ x| bal N @ @
0 ni - ~ Iown
-— i
| I | o
,,,,, S S - S| SO .
< xmi ~ xo @ @©
< c! <! wn w
-— “ o | =]
[~ i e o [~ @ (o
o
™ .\L | Ioan
- 1 !
| | |
..... U SO - I
xXO 1 © [ ~ g o< o<
o~ <! 1 < ! [Te)
— 1 1 !
1 | 1
b T (O 19 Yoo i
Mmoo n o -3 o @
— <! 1 - I
- ! | i o
- :
‘‘‘‘‘‘ PN T — — - —
am o — Y @ @ ©
=4 <! 1 = | ~
-— o “ ! " <
,,,,, 12 0 = -
< 1o " T~ -3 @ <
=) ! 1 () [
o ! ! ! o
| 1
O - = . — - e
x | =3 I m [ < xm
@ | | | M oM "
=i _ ° o
s Vet " % “
~ ~N I o~
o | 1o
xxxxxxxx - . T S -
S @ I xXo @ @
© ! I
=] ! o
I 1
N - ST b s e
< Ta < e < <
w 1 ~ |
o 1 I
| |
A S FO— —_— i |
< 1< o o< < <
< 1 ~ I o
Q # | |
v |
R s
< < | < <
™ i 1
1 1
o i 1
S I — - -
| << | << © <
o~ 1 i
o ! |
1 1
S N S S I
< < < T < <
— | |
o 1 !
'
N A S o L P
< @ < i < <
o ! | 1
o 1 1 1
! | 1
5 ! |~ To \ ©
2 | 1 !
SR ~ (e v Y o
a i e i

Laboratories, Japan

Research

Radio

The

[AUG. 1976 —‘ ' FX1  €0.1 MHZ) ’



21

IONOSPHERIC DATA

45 E Mean Time (G.M.T.+ 3h)

L FOF2 (0.1 MH2)

IJUG. 1976 l

Station sYOWA STATIQN Lat.

E

4

30 sec in automatic operation

Sweep o (" MHz to 15 MHz in

39 35.

69 00-4 s> Long.

Laboratories,

Research

R

e

AUG. 1976‘, | FOF2 (0.1 MH2)

Japan

Radio

The




22

IONOSPHERIC DATA

45 E Mean Time (G.M. T.+ 3h)

FOF1 (0,01 MHZ)

1976

AUG .

ion

tomatic operat

in au

30 sec

Sweep 5, {° MHz to 15 MHz in

s, Long. 39 35.4 E

69 00-4

ey
|

| S——
I
I
1
|
s
i
|
|

1
N

!
e St

! !
B S e
o I
nl I
1 1
My 1
SRR TN, N TR
1
1
1
|

05|06 | 07

|

04 |

i

0102103

00

Station SYOWA STATIoON Lat.

31

Laboratories, Japan

Research

Radio

The

(0,01 MHZ)

FOF1

1976

AUG.




23

IONOSPHERIC DATA

c T T
o | o ! O
s T NP
s m | De MmN c
e e P L I T S Oy My S SN S| SN S SR | Sl I (RN N N S ©
< Q | XO | § 2O E oy s
) o [ o s
e MmN
) | |
+ 3 PR
ol i I N a

g £ ' | R o
= £ 1 1 R <
s 3 | e S S S S S S R e S S R e =

© 1 I -

. i i 3
(U] c | I r
S L 4 )

] I h 4
o | | 3

[ 3 i i
E S St I V. S S bt B N D VU U N N N A N - 3 5
[ o ' | £

1
€ | | i ]
© | 1 ]
DS . —— 1
W £ ST x
N | o
-
W I TS N L o
° M @ | @ o
") ! ! %
K n I i
= w t
<N 1o b
o I ol § B
- 3
i el 3 i -
T o | xo <o
s I I 0 I o0
! [ =
I—(v R s DT S G i et S
> o | o o® < | o o o
S [ N~ x| 0
a |- - -l -
[} Tt TV NI S e e TG P ittt wE N S TEUSPRN SOOI UV SIS JUIOG U SURIY SN . S
[ [-= Lo T IO < S o
3 (RN LN ~LN~
(0] N = - -
i iy ) y o s
© < © | o us [SE = oo
w ! ! ~ ~ ~ @ o]
- ! el e - ! - S
i 1 1 1
~ it o —— e ————
5 > o o n < n
" 1 ~i ™ ~ ~
"M ! S - - | -
° et S T Al Een P e S
o < 1 << “ ['al (=]
) 1 N "
! I e -
i
. T T .
a0 o "
5 3
1
i | =y —
I

~ 5 o < -~
~N w o~ ~N
x - - ! x
= < i _ IR S =

. >0 | b3 o

. o ~N 0 ~N -
o o o | O | Se o

L] - - —_———— - g
c | ° o xS | ~o S o
~ 0 o o~ ~N Lo

”3W o~ -

w ..m B TO N <in | P1=3"2=) wi
o 9 I o ~N © o
w =y De - ! w

= i i L xin |

o 1 ~ N I —

- ) D De !

- i V:l. R B Y B

< ~S | ~o ~o o [ xn T —
 — - (=1 o 2 Ay e

%) - S M om DN

© N — i P it} EUT TSR SRS SUNMINS s (IS QU S U SR S N (A RO N e N S . ©
~ < ¥O | O | XO XO | XN | X N~
o~ = - < s} ~ N O ol
— o N oM - ~ M e -

> R oR T Rt S SN S S S S SR St ot S SN SN SN S SN VY A R NN St SN A M I

. » PIoREvIoR 2 SRSy o
o ~ O ol N O = o o
= = !l =y ml e N e =
< o | H | 1 | I <

= N
o 1 W 1 1 D ] i
P el Sl iaiw wi g9
b e B s | !
) H L H H




24

IONOSPHERIC DATA

45 E Mean Time (G.M.T.+ 3h)

|

(0.1 MH2)

FOES

|

FUG. 1976 ‘

39 3s.

30 sec in automat

Sweepa‘f MHz to 15 MHz in

E

4

Long.

S,

b4

c operation

[AUG- 1976J ' FOES (0.1 MHZ)

T T T
a3 Ixun| o
M ] My F
= Ll
e O, S
>y | o a0 X0
M| ] ,ﬁ Mmom
|
1 | P> |
00 (| I U G S D S S P SO SRS DN S
an | I mi<o
N < N M
2 i 1
\\\\\\\\\\\\\\\\\ N B Do
o~ ~ i@ <M
M o
i | |
Jiried
<o | O | < | D
N s
= ) et
A SIS U SR N S N S . TR T STV
~ <o 1@ |@
m i o 1
1 1 1
i ! i
Ahd - (<] [-<N"a}
N ) ~N
= | w
\\\\\\\\\\ [T —— SO FUNINURE | UGN A, S
e | o 0T
ol M
wo wi
b
<D @ 1@
~n! |
=
..... + O SR TS S S O
@m | ) @
& |
uh
@0 | o o @
> i
W 1
!
T o @
N P
w | \
@ N 1o
" 1
|
1
> T N T O o i@
1 I
1 1
b
I Mmim o
- ~N
oo N @
%) <
1
; gy e
<n @@ @
~ "
= 1
o | ¥N @ | = | ©
Mmoo~ [
1
1
||||||||||||||| Lo B
<O O IO
© <l M
- - _
el H
<o ISR
< T N
- -
<0 K@
< ©
-
>o <N | <O
~ Mmoo
- - -
o <o’ o<
~ NDowm
- -
<3 <o j<or |
~ - o~
- - - I
(2] <
@ o | &

-
<
—
7
<
=
o
>
w
c
]
2
©
P
(0]

Laboratories, Japan

Research

Radio

The




25

IONOSPHERIC DATA

o

45 E Mean Time (G.M. T.+ 3h)

|

69 00-4 s, Long.

F=MIN (0.1 MHZ)

|

<]

197

AUG.

|

30 sec in automatic operation

Sweep 5L MHz to 15 MHz in

39 35.4 E

Station syowA STATION Lat.

ERNCRIE S S L o
i
|
|

e

ol o
ol

Research

i
i
L - (.
M@
© k|
- |
i
LA | (.
i
~ pha|
e 1
\
| L
N O
© o~
— 1
i
e
oS 9
k4 -l o~
— i
i
e T
g s s S PSS U SR SN SO NI N VU S SN (N AN NN N VU ot SN U VO S SN NN VU N SN Rt N O
<+ NN
- I
I
R e
T e N N fndlh [N (YU N NN S D Ll (NN - DN N SO NS (. SN N S N N SN A A N hal
™ Sl
— i
i
P Y rea
o i~ e e e e T ¥ et at Cr [EU, UU WU SRS IS JRPRO SRR SO VOO VRN - SN (NN SISO SN R SO S SN S
o~ o,
— i
|
SNL . T .
N o
— -l
-— i |
| i
SECT N
<o T
=3 - i
= Av N
|
RS | S |
o O e
=) e o
= | M
I
1
R S
s o
= 3
g |
~ e
M |
i
I
P S
o
M
1
|||||||||| |
————tee
Sl
)
1
I
s
=
»
1
')
s
il |
Mo
1
i
S S
=
"M
i
/ 1
,/ \\@\J_TA.mv!
: Mo e
: 1
, |
,, ————t o
L -
! N
W 1
|
{
| o Qa
: Zz W
Q..

Japan

Laboratories,

Radio

The

‘ AUG. 1976 ‘ F=MIN (0.1 MHZ) }



26

IONOSPHERIC DATA

o

45 E Mean Time (G. M. T.+ 3h)

‘ M(3000)F2 (0.01) 1

AUG, 1976 ‘

Station SYOWA STATION

c 4 T T “
o | |
2| o | @ < (< <
® | ~ | | |
“ | | |
g i I Y (et e
I
o ™~ < _ < 1 < |
o~ ' ! “
| 1
gh B o 1.
- I | <
m - I I
~N 1 | !
o 1 I !
el e i R e S e
I @ 1 )
|l o | P | 1 1
o~ | ' ' 1
(= ! | 1 1
R e 2 i ¥ ] 3 ¥
@ o | wol < I <
% (=] 1 | ol !
— I 1 1
L] | i My |
\\\\\\\\\ e et tatal tadeinint - Bt
- @ 1w @ @
LY S5 I A o A
= 4 | 1 M, 1
MO SO WO SO AN
k= T o T dn e &
N~ ! 1 ol 1
N| ~— 1 [ '
1 I
o o O L . <
= Tw 1o | winl wol u
© 4 i el my
ni = ! Pomy oMy
- porinty | Ay v
- | WO e D WD
ol v I Mmool 9!l o
|| i T T H T L]
N frmms s : it i  iveemian ausecy
T @xo ! Q| WOl Lo W
s <+ ~ <! <! ant
= | on) ™ M my
O i (PO S (pP Yoot o= e e
win O | WOl WO W
S| @8 e
A Rl s W i
Q p---—t--=- jm—m—d - —m—bm——m—f————R o ——— e ——
[} @i O luewn ol o
3z = el Mmoo
1
0n| = | oM, Lomlomy 3,,
- vty ot ¥ H E
Lo L @ | Oluwn u
w| — ~= ! 1 Y el
I T T
= + Fommmdmmm e mm R ———h———
: 1 la | olw
wn ! 1 1 M 3
1 I | 1
o 1 | v My
+ tommmto o= mm =R
o 1 f@ 1< 1 wo
L2l " 1 1 1 o~
1 Il ] ¥
I | | '™
. e e Ty
0 H | @ @© 1w
m | | " o
9 =
-
- | <
w 1
1
|
< L. S—
. <
= i
=] ¢
ol i
< O N
Pl R
O S

Lat.

J F

F
- 295; 330

270

Laboratories, Japan

Research

Radio

The

| AUG, 1976 ’ ’ M(3000)F2 (0.01)‘




27

45 E Mean Time (G. M. T.+ 3h)

IONOSPHERIC DATA

(KM)

HYF2

1976

AUG.

ion
23

I
!
I
1

tomatic operat

In au

Laboratories,

- IEECEN NN NS S

30 sec

Research

Radio

I
— ] I
! 1
c e
= I ]
| i |
N i ' 1
T i
+
= i
] I
n ! !
= . ;
I 1
o 1 ! |
- I ! 1
P ' + + | ;
TP Y. SRS TIVSTRE SN =
P 7 H R I | 1 i i
s 1 | 1 1 1
1 1 i 1 I !
R 1 I 1 1 I
r St e e et S -
L e
I R ~
R | 1 I 1 1
o i i i 1 oMy 1 I I
3 N e e e it e e ==
I I I I
B3 | i 1 ! N
1) ! i 1 | -—
1 1 | '
2 ” 2 ¥
1 | 1= |
w | 1 1 1 | -—
! ! ' ! 1 —
1 !
= N T i n TETTTITTYTTTTTLL
g R i 1
n N i 1 1 | i o
" N 1 ' 1 1 i —
SN N N .
o | | | i 1
(] ! 1 | I i 5l
1 1 | | 1 =3
1 1 ! I 1
i e Ratatt TR SRR
i i |
| 1 1 ©
i i 1 =3
1 | 1
ke
1 I
I I N~
! ! >
i

69 00-4 s> Long.

+ H e B SR
© | | I
L 1 i
| !
RPN TN, |
=z 1 | I
o i 1 |
= el I
-
=== peEeshsesete o
< 1 |
[
wv o
I
=| -
o o
>l .
n
o
g (=]
9
S
®|3
-
(%]

Japan

The

AUG, 1976‘] L HYF2  (KM)




45 E Mean Time (G.M.T.+ 3h)

E

4

IONOSPHERIC DATA

(KM)

H'F

1976

AUG.

28

30 sec in automatic operation

Sweepo,  MHz to 15 MHz in

39 35.

4 s, Long.

69 00-

[ ” < ,_A AO“ |
| -
| I @ | oo ,.
| « | 2N i
‘‘‘‘‘‘‘‘‘‘‘‘‘ U DURN . Sl ¥ S SO
< i 1 i
i o~ | i i
i o~ i I 1
1 1 1 1
\\\\\\\\\\\\\\\\ | SN SR | S S N S
< i< ! i i
1 —-— I 1
i o~ ! | |
1 ! 1 1
\\\\\\\\\\\\\ - SN U - SO . SNV SESSIN.. RN S
O o< N O 1
Y sl < N I
~N b N !
3 | i
. O e A L e
o [ EEE=] - ©i Vi w»n
=t N oo O - T N o~
~ N N LNy NN
\\\\\\\\\ S T - SN | SO SRS, C S R
w | o ~ | N oo | Ll
~N! o | ® - MmN e
NN - PR N
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ fommmpm oo o mm——f e —f—m - —o
ol o o wi &~Ni1oN
NN NN e
N Nl NN
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ S . SN (S SIS SR S
nioon Mmoo o O
- N @ Nl -l NI O
~ “ o~ T [N " NN
L e
o o TRTT S e
NN w )| e=| N O
NN PN NN
+ - + + T
| i i i
1 i i i
i i i i
) i 1 |
wwwwwwwwwwww 4 i NS S
1 1 1 I
i 1 1 1
i i 1 1
i | i |
xxxxxxxx + S
I 1 |
i i 1
] i
)
. /
SO S R Sy S——"— A
~
~N
o = e R v - (= J™ w2 - - - AV T - - A= O I R B RS w]
O n
o~ ~N
| < < < © | | S
| ~ 1 o
! =3 | ! oM
i |
; SRR ISR SR UUUUPRPS SN SN SN SV IR SR S SR S A S TS L S T—
1 i< < o N e 1
| | | © [ 1
i | ' o [ i
! ! | | I i
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ AN G U SN G
i [ SRR i
n I ! | ! d N !
= i i o I i I
| i | | i |y I
] T | S (e I o . NN SR S
=t < = I N 1
u < I 1 i I Pl | ol ;
| S R T Sl o im
. o T v Ve
z < @ << [ECAN 1
o| ™ | | i | (52 oW 1
el S 1 | 1 I o o i
- i [ 4 i i i
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ (N S S -
< <« @ | < @ | i i H
- &N | I | | o~ 1 1 |
wn| o 1 i | | =) 1 | 1
;_f 1 ,_v | | | |
\\\\\\\\\\\\\\\\\\\\\\ + L | S | S S . R S
< < o @ 1o | = T
2= | | | ! = [ o] 1
o o 1 I 1 | o o 1
o SR e T e P i e Bt byt
%] <« o O |« = |2 i
M I 1 1 | e | 00 I
I | | 1 N = | | |
m ! ! ! ! 3 | L |
=y | 1 i i N = a f
@32 | i N i
r 154 el I z wigig
I N
8 b ; R O L& |

Laboratories, Japan

Research

Radio

The

(KM)

H'F

T e ] |



29

IONOSPHERIC DATA

LAUG. 1976 HYES  (KM) 1

Station SYOWA STATION Lat. 69 00-4 s Long.

o

45 E Mean Time (G.M. T.+ 3h)

o

4
39 35.4 E Sweep o, §° MHz to 15 MHz in 30 sec in automatic operation

L110 115‘105‘110

1f K i i i - B
‘ 100 100 150‘ 1su 11C 95/ 95 :
12 § Kook k!
150 'IZO 10 100 100; 150/ 100; 100 95
I el i UL ottod el W ol B 1

13 - LK K
1100 105 100/ 100 105 128 11§ 115 90

151 Vc‘" ’cf' N g F
L, | :165:175 120‘100;100 105 110

105, 100 170‘

17 l1uof1zo
18 | 105 105!
19 ‘140 100

20 ;125‘115
i

25 115‘100-100;110; g

X7 00101 0208 04050607 0809 1011 20 | 21122}2”
S S SR Rl | |
Koo '
L o J.?? _159 _1_95 ,1_‘29-199‘199 | 105:110. 140} J_Q‘L_’_?_'é‘_‘_z_
2 B € ¢ ¢
b 19SL-19£M_199'_l9§ 71991;1991____1_,_“;____i__v_i____; _________
3 ; ! ! ' B B B B
“___q_,;l‘,’? 100 100 100, 115t © A
Y ‘ YRR P B
L[ 195 _‘_99 100100 T 9] 100 ____;_1_99 el 1008 5
Ko
R ELERNTY 11o<1os 100, 90° 90! 95 100'11.5‘110*100
Haanl B
110{ 110!

8 i :
;1;01105 1251150 1051 Lo o I 1)35‘
T o B 8 6 B B 8 B B Bl Bl _ K|

LSS U N O St O Wt S e 1 L

8. 8 B B B K

150*150‘140 125‘ 90 130 ! : 1140 15 100 100J

8 B 8| B B B |
150 140, 100, 130 140! ! ! ;120 y '
6 B B § :
1100 150 ;_;‘7 155! 199 1e§ 115] J25,77 |

i i i i I8l B |
100 1oo‘ 90 90;100 110 140 ! ;100‘100 110‘ | ‘125

1 gz + (2
110 f 5

AL 130) 1osl 1oo‘

105‘110 10

o
B2

@

K
26 100w105x115‘150

K i
29 100\1003100110

K; K
30 | 108i 106! 1081 10

_________ 4.__‘,,.‘__‘ _—

1
31 ’105‘105

®

©
e i St S

mtente o 1

%1,,0. 130 u.o' 130\140 118 1125 12

05' 100\ 100 100

AUG. 1976 LA, HYES  (KM) 41

The Raa io Research Laboratories, Japan



30

IONOSPHERIC DATA

45 E Mean Time (G. M. T.+ 3h)

]

69 00-4 s Long.

TYPES OF ES

1976

AUG.

39 35.4 €

30 sec in automatic operation

Sweep 2§ MHz to 15 MH; in

Lat.

Station SYOWA STATION

@ | o
N xe
e
N | e
N | xo
- we
N | <
. IR
o |
~
(=2}
— | e
w
- —
P
<+ |
o |
=
N
- |
|
ki
— e
— | o
o |
— | o
B
o |
[
R
203 =
= # xe
~
o 7 xoN
S S . RO
|
© _ oy
P=J e
.‘L,l.
O |«
=4 ﬁ @
<
S | xN
& |
o | x3
AN | e
o | os
) N—
|

54

| RK

e

xm

|
“F,J
.
1

-

|
xm | o

LEAUE B RUBBLEE LS &

‘_F..IAK.I

ki

e S e

Sy

|
i
I

i

K
1
R
2

K
1

R
2

i Sttt Sttt et

fmmm et ——— o

o

<

(2]

R, i

1
'
I
|
I
1
'
L

|
i
1
1
L

~
-—

©

|
(=21
I e
1
i

i
I
1
1
:

21

(P | N

22

Laboratories, Japan

Radio Research

The

FAUG. 1976 ‘ ‘ TYPES OF ES




31

IONOSPHERIC DATA

45 E Mean Time (G.M.T.+ 3 h)

’ FXT (0.1 MHZ) —{
o ]

LSEP. 1976

H.

E

Lat. 69 00.4 s, Long. 39 35.4

TION

Station SYOWA STA

z to 15 MHz in 30 sec in automatic operation

Sweep g, M

e

Japan

e it e e

B e e St

e i i e e S

B e

Laboratories,

Research

Radio

The




45 E Mean Time (G.M.T.+ 3 h)
to 15 NHz in

Sweep o { MHz

E

X

IONOSPHERIC DATA

.4 S, Long. 39 35

‘SEP- 1976J ‘ FOF2 (0.1 MHZ)J

Station SYOWA

32

\
\

1 23

30 sec in automatic operation

B Sttt i
122
Japan

20 21

|

¥
Laboratories,

93

29

o

Research

|
!

i
Radio

65
1617118

s
The

Fid FUR

531

B T it

P i SO BEES S SRS

FEP. 1976 ‘ FFOFZ (0.1 MHZL\




33

IONOSPHERIC DATA

45 E Mean Time (G.M.T.+ 3 h)

FOF1 (0,01 MHZ) ‘

{ SEP. 1976—‘

Station SYOWA STATION

’

°

v

69 00-4 S, Long. 39 35,

o

Sweep 0.-( MHz to 15 MHz in 30 sec in automatic operation

4 E

Lat.

T T T T T T T T T
I 1 i i I : | 1 |
[52) _ _ “ “ " | | " 1 [s¢] 1
I 1 1 ~N
o | ] | 1 N | ' | | 1 S
e Rl e At anentt Lt 2 e A R O
1 | | | 3 I I 1 1 | o
N I 1 1 i I 1 1 i 1 N 3
o~ I 1 1 I 1 1 1 1 1 o™
| 1 1 1 1 1 1 1 ]
lllllllll + e e i e o e T et BT e e S
1 1 1 1 [ ! | | | -
== i I | I 1 1 1 1 | = o
o~ 1 1 i ! | i I 1 1 o~ o
' ' i | | i ' i 1 =
vvvvvvvvvv H T i e S R sy S
1 | 1 R i ! I i i ©
N o
| 1 | ! R 1 | I ! =
| 1 | 1 N | | ! i 1 o~ 2
| | | R | | | 1 | c)
¥ 1 } » ' i prsmmAy gy b 5
1 ] 1 3 | ! ] 1 I
1 1 i | § i | | 1 I @
1 1 1 1 1 1 1 1 1 —
| | i 1 1 i 1 1 1
\\\\\\\\\\ & e e s it e &
1 | i 1 1 i 1 =
© | | I | | I i 1 I @ @
— ! 1 1 I ! 1 1 ! ! — 2
| | 1 i 1 1 | | ! 5o
|||||||||| + R e B i e St - At LT e el o
! ! I | | 1 I 1 1
~ I 1 | 1 1 1 i 1 | ~
— I 1 1 1 1 1 ,V ! ] -~
! 1 1 1 1 1 ] i
lllll e oo m et : + + : et S e ,m
! | 1 1 1 ! ! I I | I ! 3
! | | i I 1 i 1 1 1 1 | © <
i I 1 1 1 1 ! 1 1 i | o
1 ! 1 1 1 1 1 1 1 i !
i g i i k] 1 v ok ¥ e
| ! ! | ! | I | | | !
| 1 i | I 1 1 | T @
1 | | 1 1 | I I | 1 ! 1 <
i | ! i | I i | i i 1 1 =
wwwwwwwww + + + - B E + + + + R St -
I I 1 i 1 1 e -0 ! 1 i 1 lm la |
! ! 1 I ! | [ | ! 1 ! 1 !
1 1 1 1 1 1 1 N I 1 1 ] 1 1 I
| | ! | | ' (AR L e ] | I | I 1 !
+ et S e L G i N i ittt Sttt e e o G Ly —
! Ll | B (- ! i B [T o} ol | o ] | | 1
“ 1 | I w 1 W " _ Mmoo 1 ! | » m
] ' 1 ' 1 1 i i '
| | 1 1 =3 1 ™M om M | 1 i 1 i
+ et St St S B e S it + + Fomm e — e -
| ool o o g lacla L o lac o | I 1 I
1 Tl I ! i T Y onl ol 1 | 1 !
1 1 1 1 R 1 1
oMy i i i =Tl oM oM i i i
d 1 I » ' ' ' 4 W 4 s
lso | I o | ol a luwo ' } Ol I ! | o o
LNy | A 1 o . _vo i i o
LA 1 oMy 1My M | DM i | i i
F-—-= e il fommm Fomm— e m e s et et it B s Al -
| | | 1 I ©Old I Sl o ! ! f=}
=] ! 1 i i [ ! ! 1 ! " =2
1 i ' -—
- 1 1 i i oMy 1 M | o 1 | M
e \\\1\..\\w,ﬁ\\\l+|vlll s SR el b ol ek e e s e o ‘_1 lllllllllllllllll iy
1 i | i fa 1= 1l |
o | | | | | 1 ' N 1 1 1 ! id
=9 ' i | | ' 1 i 1 1 1 i =9
| 1 i i i 1 1 R 1 | ! £
B i S B e Rarate St ARE SR e e e e e e e e ——-=
I | | i 1 i I { 1 | 1 i (=
© | 1 | | | ! 1 3 | N_ 1 i - @
i I | 1 1 i 1 h i | i i =3
=) i 1 | | I | ' 3 R 1 I &
iy l 1 * i i i H ® i ' It ¥ A
! b ! 1 ! | | I | | | ~
N~ 1 / ! I | 1 i 1 | 1 ! ~ ~N
1 I i 1 1 1 I
= i ] 1 i | 1 | i 1 1 1 = x
i e e tom——tm——— e e B e S S A S I i =
1 I 1 I 1 1 1 1 1 1 ] 1
© 1 1 ! | | 1 1 | | | ! 1 u ©o -—
o [ ' | 1 I 1 1 1 | | | I =3
i I | i i i i | [ i 1 i i =
wwwwww B e e e i B e i 1 + e R A Gt S = : bt
] 1 1 1 1 1 1 1 1 ] i 1 1 o
w 1 | 1 1 1 ! 1 1 | i i i 1 w ~
[—] 1 1 1 1 1 1 1 1 1 i 1 I ] (=3
| i 1 1 ! I | 3 1 I | I
e B s S i IS QU SES U § + B ——— —— -
| | i | | i | N | I I I E w
< | | H | I | 1 R 1 1 1 | <+ o
o i i I ' 1 1 i R i 1 1 1 =] i
i | | | i 1 i I 1 | |
PR s ) i % ' 1 I w 4 + vy v > .
i i i 3 i i i ' i 1 1 !
@ I | | § ! I 1 | & I 1 1 I o
o 1 1 | 1 1 I 1 I 1 i I =3
] 1 1 1 1 1 I 1 1 1 1
F-—-= e B T ettt ST U U SUSEUS U § + e R e e T e
I ] I I 1 1 I ! 1 1 1
N I ! 1 1 | | | ! I 1 1 | o~
P=y 1 I | 3 i ' 1 | i 1 1 1 1 o
! ! | R ! ! i ! 1 1 1 !
wwwww i e R it e e it ST Bt St - - e
I ! 1 N | I 1 | ' | | 1 1 ~
= 1 ! 1 N i 1 ! 1 i i | ! ! = o
=) 1 ' 1 3 1 ' 1 ' 1 ! 1 =]
1 1 | R | 1 | | i i i i | L
\\\\\ e e s DT TS SRS SIS S SIS GUADUN S BEE -— b
1 1 I X I 1 ! 1 ! 1 1 L
o 1 1 I R 1 | 1 i 1 1 1 1 = a
o ! 1 1 N | ' 1 | 1 1 1 | o w
1 1 i N 1 | | | | 1 | ' »
: + 3 t + +
E ' | | N i i ' i i 1 I i
3 oo oy | @ L — N ™m0 © N ' L
£y 4 1 R R e e —_— = e !
' i i
2 L : ) L I h ) h i I 1




45 E Mean Time (G. M. T.+ 3 h)

IONOSPHERIC DATA

’

o

’ FOE (0,01 MHZL]

1976

SEP.

34

.Ou [ i T T .
2 xo i ! ! |
= % 6V KW“ | X KN, ™ 3”K0_,K0;K0
hd M " i " | TR -
oo .. [— L N B B S e s
o | i i i e T |
g o ! xo! ! xo ! . N xo n
o~ I | | (= - o <
o atl! M | oNy . o~
Sl SN B et B s Sttt T b
® IE v po7< ) o i 1 AT 2S T e | san |
£l i~ KN" “ e KWA — < ! xo san
| -, © ~
Si[F " e oM | o~ o | e =
1y S s e T e Pt e B o PP Pt Py Pt I R Ry i aete
s| i O = a| FiEiR=
s | o~ o ~=
3= Z » " 2 1 i o06: ,, it
- §ouen \
%o | ¥xO < '« 'a 1 R e
3 w ™ - ! ! KW_A ey ~1 o "
) |21 ™ ! | M ~— i = =
\\\\\ e R NN | S— St N (- =
o o 'a 1 H ' R = —
o | | | xo | &= ~xo | 1
! o " o
Ml 2 “ | ! N H N e [ ~
1 - =
nﬁ\\w‘4wwx:uw\\w + + ,i\\¢_ \\lu R HU\MI_L, % = -l
- =] 1 1 1 TR e (I A s e
|~ | ! ! O [T x| I
N[ - T i i ooy N ~ SR 2
Wy‘\lry:xwww - ! | - e oM - —— —
; B sl
I | 1 S
© S i ocla | <o !
w - w i i &' ! M > g >
=i I | o~ o 1
- T o “ @ u d " u I\L\t 3 \;“ 2 =
ol ©® | i i i x| 2 | R s D =)
e et 1 1 - Ny | - o~ —
o] St SN SN S it i e =
a olm @ !To!m | i S s [ s iy
< | I o o ! |
- I - A R ol " I3 2
- I 1 Ny NN ! .
e R Iy et ey o ; L N
olm o 1@ ia g feink i TR ST el o
| D | 1 ] ! w, S i i i =1 5 o
— i | N =1 -
a |~ | ! I
- D S S S SO NN ! PN LN R
nic 'z | i i v | iy + s T Tl =l
3| N o | : i : | P = i v i (SR A =
ol - bag | H | | | | i | o -l & o
L S - " “ B : Lo s >
1 '
S e e i e : ! ! ' P _ s s v g )
o — | | H | | i AN_ M, " | Fal 1 ,v £ 1 oo | o o
— ! 1 ! [ ! | | | I T ! - - —! ™ ~
I .| LA N U Wit MM fithol ! ! Bl B ! L 1 NN - PN N
4 P it e et At (et i s o fmm——t B et = SRS SU i S G St
e \ i H ,A ,_ ! “ < ”HW“B A | 0» kO"A <o | 1wl - T o o
| = ! 1 i | i | i - | oMy L4 LM ;A p - N =
,,,, el il ! N |- Il el (WL ) T .3 P N
o © ‘o i@m | P H T H s M e e S puedate ey i et (et SR SR Inireia s 5 ke A
wl i | | i I i | el oo g le 1 S <o 1 i 1 ~ 1 e Y
| L L. I i ! | I ' (=] I
=S ! | I 1 | I | | | | | 1 | | 1 | | - o 5
..... NN S ul 1 1 | 1 oM, ey 1 | | | | | | | ! A, ~N ~N
0 © woilm 1@ 1@ t i i i =T = it P o T T i e oe f sz | Aeorl |
b ) S ! | : ! ' ! ! ] ! lm ! loo ! | I I © o I o wn
m o [ | | | 1 I I | | | i | | i ! i N -
Bt — ! : ! ! ! ' i ! ! ' i i i i i | < | ~
- N i o 1 B 2 P R e
ol (e e e e W v ! i < 1< ixOl ro {693 I | 1 o '~ “o
| © | 1 1 | 1 i | 1 | i | 3 \ | { ! I ! ~ I~ —
on - | 1
ol PN L ! ! I ! | i | | I I | i I = =0 o
. ; + = = + T e e Pt to———t +-— . it tut Sl S
ol © o "B “R ” "nu “ " " “ «© @ ”-H 1O ¢ ! I O I < | 4. | | w *,, Sﬁko M
=) & 1 i I I I | H | ! ! I o ! I o ! ! 1 1 1 | | | © (=3 s
1 i | | | | | | ! | R | =1 | ! ! ! ! i i = I s el -
| SR * SIS (TSI SR SUR— + 4 ~+ e T e et Sttt tm——— fomm—pmmm—pmm— =X ————d———— - —— fmmmm ; : ; ; ;
ﬂ B ol _ : i W " " ! ! I¥ola la < i i o a", T T i T i T T T M | s | an |
= Lol i ! : | ! | I I | ;e i / | d ! ! ! ! ! ! I 0 SR e e
N B I i | \ | | | | ] | i 1 I I | | | | ' ! i PN MmN
s i i A e Bt S A A PSS FVT=N AR RPN T8 A A [ R V7= A — i ¥ T ! 1 Tt
b <+ H | i i 3 i H 1 ! = ” =i { _Vh “ " ,_ "Ko I 1 | 1 | I 1 < O I XN | XO | XO
o H H X | N H i | I B AN I ! | o “ " ,, ] I ! ! N 2 e
ot | " : | : | | “ i Sl ,.J3_U2“ “ { | = ! ! ! ! ! ! = N A
z | | I 1 R I xO i o i %o | IO | i gk = s s o v v g R R I
I 180 | M 1
113 I T N 3 N -1 NI O S I TmiRisal LT =) =gl a3
Fad Wiow. NS (N, SO ! i ™My I | Mg 1o I N lon | ! l=m | om ! ! Ve ! o PNl MmN
LS S N O A . R i Sl ottt Ry |t s e e e e e et Sttt
& oo | H i 1 + + + + e i e i et P
Il S L i ,KWW "K/nw“ “K.AW"KN KW“KH_ | m" _,KN" "K%" KW,, ! “KOAKO ,,KO_ | O | I o 2O | M | %O
»| o ~! | i I 5ng d [ | e 1 1 | 1 | I 1 1 I 1 | = A ¢ 9 i e o =
el T TR TG B e Bl o o M Bl i S Bl G S D L WL N O . T . W R
< S| XO | XO | i Two | xoul 1 . E O o e ool S R Fvriik S R O S BV i S vl S N | UM (- i e
= Al ! O | Al w_ ,KN" i _KWHKWUA o | ,,Kw“ "Knnwu “KO_"KN_ Viaeoil ! ety N MO | M | XN
> mlion! m! 1 R | | 1 | \ | | H | ! H n - ~ o ! - -_— N NN
S T ] 1 SN S Mol N i ! (EDE0| B | ony i oM Powy i=m | m [ ! Lo = f Ml MmN
e F S oo S SR SO JEU SRS SN SIS S SR SRR PR RS S St £ Pl it teduinl Rttt el e :
v ¥O | XO | | i = I @O 1 >3 i i e = e T Sl [ iy esTes
= Mmool i | N 1 -0(_ | .nw i W_ = 1 I Rsadl IS Iey s o %O IXO | XO 1O | & O | XO | XO | XO
c| @ m! om! 1 1 Ny Il ! e [ _Ué_ H | i o= i 6“5_ 3" [ “ — ! M ! .Jv o ! = -1 Ml mi N
.;nuvr 1 | | W | 1 ! | | | 1y i | i T T T T D¢ m! M- L
5 1 ] 1 ) ] H 1 | I - t
sl3/ | I i | N | | ! ol o @ <+ ) lwin~iol| =Y | i ! i ] ] f ! | (== ]
o Jl"2_3,4_5M6_7_8_9_ ! | ! ! ! ! “9"2 N"HW3_4"5 ©iN~1® ool - N,E_Q_Q
o ' ! i N ' | | | WS ot _— L —— - - o - — o™ o™ 1 I | | | |
RO B I S et St ol ol Bl o Bl BRI A R AR B A N TRE-RER T
: ) } )

Laboratories, Japan

Research

Radio

The

(0,01 MHZ) l

FOE

{

1976

SEP.




35

45 E Mean Time (G.M.T.+ 3 h)

IONOSPHERIC DATA

|

(0.1 MHZ)

} FOES

|

LSEP. 1976

R

22| 23

T T T
| ! I
i 1 i
| | |
| | | €
T RN I S S S Srpriai Byt il St DS St St St Srteirges Sl S it O S Set tolet Pt S R S SE B a
1 i I )
] !
1 ! I 2
| ! |
+ + + ]
i ! i =
! ! 1 - w
i ! 1 o~ X
I 1 i s
+ + + e 2
| | 1
i i i < 2
| I | o~ o
| | i ]
i ¥ i g i
1 I | ]
1 I ] D
1 1 I -

I I

1 I

! 1

I Il

i

Research

Radio

EBEB
42
The

Sweepp,{ MHz to 15 MHz in 30 sec in automatic operation
43
=t
G
G

w
<
")
m
o u !
I
L g | 1
| 1
o ! «n.o | <!

[} | e I

| | - H
) AR ST

- | <M\ O

(7] i wn MmN
I = !
B Bl e e e e TRl S U e e - o St e

# IR 4 SN 4N ol NI M X0 < Ol xOo <o) NI N
o L N A ] M| o ™ L} ~ <+ on o~ M A

!
© {2 0 | | i =2 | 1 .
. R e . DEWE T N RS Wil R S s ST S
o PN N T - <o N N0 N X TN @ nil~
< E R S S N e MmN Nl m ml o m
= = = _ - = !

; e it Dt TSt P T SGR SN SRR SO S ST S S SPR (S (SN S S S, e ;
k- R R N e e e I T Y |
4 ! ownN NDn M M e <! = :

H 1> - = HE R T - = | 1
] 1 § * + ] 1 t ® ¥ ] ik
= Lo IO, MICOIXOI<O! «~ nixoN |
e RS B I A R T O |
o 1 | 1 g s id I R ' I H
|l T CHS— s e o s e i e i 0 T R N it il St i S T ot WP SE S S S S S, < RS
< I M €= X0 I N X0 < O XN <! !
- [ N - _® ] N Ny e N !
@ | 2 1 | 17 e 1
H it STt SENUSISE SUSSUr SN WS UN S R e e STt Bt S sotal S S SRR ST S UG SRS S S R
< L el O O IR IN XD O 0T <O 1
= LN vl m il oml o vl ot N {
w o= 1> | - |- = = | N = = !
F s sy SRS W SR SNGER S s TN et i Bt i s SHISI UG GRS SIS SRR U NN S SR R
7] XN O O AT NI T I 0 T L0 QO 1
& ;o I NEoml ) N e Zh o !
' 1

] | | | NS | L 7 g™ R g I
= L : N +
© 1 1 Il 1 1 i 1 N I ] 1 I
s !l o | © — N I® i+ © I~ © !

. | ' i i N
) ! ! o= e R AR R A R R ]
L : £ 2 L h i H s 1




36

IONOSPHERIC DATA

45 E Mean Time (G.M. T.+ 3 h)

‘ F=MIN (0.1 MHZ)J

{SEP. 197ﬂ

Station SYOWA STATION

T

1617 18119

Sweepﬂ.f’ MHz to 15 MHz in 30 sec in automatic operation

39 35.4 E

o

s, Long.

Lat.

13

2

10!

|
'

20

b ot W NG Wbl R

SO i

e e S D el St btt At

. | R S H

Laboratories, Japan

Research

Radio

The

FEP- 1976 ) ) FeMIN (0,1 MHZ) J



37

IONOSPHERIC DATA

45 E Mean Time (G. M. T.+ 3 h)

‘ M(3000)F2 (0.01)]

]

} SEP. 1976

o
39 35.4 E

-4 s, Long.

Sweep 17,(MHz to 15 MHz in 30 sec in automatic operation

Station SYOWA STATION

: ’36’;

I
1
I
1
——§-m +

J_FiJ F
370.300

i e R S T

N
N
N

295

R

g

318,

1310

295

Research

Radio

Japan

Laboratories,

The

Lsgp, 1976 T 1 M(3000)F2 <o.o1q



45 E Mean Time (G.M. T.+ 3h)

IONOSPHERIC DATA

(KM)

HYF2

Lat.

(;EP. 19764J

Station SYOWA STATION

38

Sweep a‘_{— MHz to 15 MHz in 30 sec in automatic operation

69 00-4 S, Long. 39 35.4 E

L bl o = T T T
1 ! | ! | | 1
o | | | | " el 1 , I
| I | 1 ]
o I | 1 ] N 1 1 i
- —4-———t- + B s ittt e St et S e Sttt snt s bttty
| 1 | 1 i I 1
o~ l 1 | 1 N 1 | |
o~ 1 1 1 ] o~ 1 I 1
| ! | 1 ! 1 1
e et bt i to——= et S e ety |
1 ! | | 1 I |
— 1 ! 1 1 - | ] 1
N | | | i o~ ! 1 |
1 1 1 ! ! ! I
‘‘‘‘‘ B e i R . ettt St Sty
1 1 | | |
& | | | i |
o~ i | | | 1
| | | | |
iy o i Sy iy
] I 1 1
(=2] | i ! |
- | ! ! 1
' 1 ! !
R -+ N DU, SENUIY SIS USRS Sy S SRS SEEE SRR SE S SIS S St S ek f i e R
| 1 |
=] | ! |
— I 1 )
1 1 1
N ER S SN NN U U NN SRR I U S — S S R SRR Se S S we It et A S
| ! I 1
~ | I 1 |
- ! ' I
1 ' 1 |
s Mttt Sl = - e e e T e Uit Mttt St St At A
! ! | | |
© | 1 1 1 !
-— 1 ' 1 i |
1 1 1 ! i
i ! i 1 i
| i I ! 1
w | 1 | | I
— 1 | ! | I
! | ! 1 |
wwwwww S xy“\:vy s ettt Sl S pme +
- o! ni o !
hud b o Ry e |
1 | N NN I
R S A e S N = (S bt S T e T el e Ya o
o 1 i @ @ wn
@ | 1 1 | | i
— 1 ' ! ! & !
| ' 1 1 1 N | 1
\\\\\ S I e S B et e 1 —3—--—- ||1wv||||_$
- 1 [ S 1 I ! @ @ o<
o b _ A ﬂ 15
-— 1 | 1 i |
! | 1 M M | | !
3 i } » 1 3 '
| [t i ¢ cla | o I wo'm le |
- i 1 | E— il & ! ~ ! !
-— ! 1 | '
| | | Lol 1 N | o | 1
e it St e e it et e t —}-———t-=—- o=t -
| 1 1 1 I | ol o e o] 19 |
o | 1 | i 1 | I il i i
=5 | | | | 1 1 a 1 1
1 1 ] 1 1 1 1 1 I
‘‘‘‘‘‘‘‘‘ + et e e et - B it Sttt sttt ———— Eatet Eatiied
! I ! 1 ld I o© [:<] | !
o | 1 | I 1 1 i 1 i 1
I ¥ 1 ] } I ] ] 1
= 1 1 | | | | | | [
| TR A M (i A S S =i i R et ele L oY mis
i 1 1 ! 1
o 1 | 1 1 | | " I " ~ ”
o ! | ! ! R ! ' 1
| | ! | 4 i ! | 1 ”m
v " sy t b 2 P | o
| i 1 | : | 1 |
~ | i i i I 1 1 b
o 1 | ! ! R ! I 1 =3
' | i | N i | |
R e el e s e - [N S T SN —— R B S e mm S i e A A NS RE
! 1 I I I I
© i \ | i 1 | ! ©
=) 1 | | 1 1 | i 4
i 1 | i 1 | | |
e e ettt Sttt Sttt I SV NI WS UV (S S S—— SN S S St Sttt Sttt St S A S A
I I | I i i I !
wn I | 1 1 1 | | ! =
=} 1 ! 1 | X | ' | | o
| | 1 I | 3 1 | | |
- 1; S T e S R it A e e s : T S o R TN R R S
' I < i
< | | i 1 | 1 I 1 | <
=} | | ' 1 N | | I I 1 o
1 ] ! I 8 1 1 1 i 5
ren § o yivs } : B y §o i 1 T
| | ! ! ! ! 1 | | |
™ ' i 1 1 N I 1 | | I o
o I I i i i 1 | | | =
| 1 ! | ! | | ! |
e ettt St e e et e B -+ [ERSEUNG  HF S-SEORS: SEI SRS SRS S E S ntunt daleintat ettt Aniti
1 1 ! ! | | ! i
N ! | I | 1 1 | 1 o~
o I 1 | 1 1 1 | 1 1 o
| | ! | ! 1 ! |
S s Sttt Rt e e ————t G- N SIS SR P S
] 1 1 I 1 1 1 |
e | 1 1 I I I 1 1 -~
o 1 | ! ! | | | | =
i ! ] | I I ] | 1
f= s B et e e e ——— PSS SRS S SISO SEERE SRR SR e ik i Bt
| I ! ! 1 ! ] 1 1
= I i i | 1 1 i i i o
o ' | 1 I I ! | 1 t o
I I | | | | | | |
= —t + t
5 i i I 1 I 1 i I I +
) 1 ! ! | ( 1 o — 1 N1 ™
i — N g™ S e © |~ | ® & o~ Lo e 2z
3 1 ' ! | ' ! | | | Q
L 1 L i s s L I .

Laboratories, Japan

Research

Radio

The

(kM)

H'F2

1976

SEP.




39

IONOSPHERIC DATA

45 E Mean Time (G.M. T.+ 3 h)

(KM)

H'F

LSEP. 1976—’

cr T T T -
§ - | T ] , T iy
2l | < e e o« a l« |« < ! |
ol N ,‘ 1 ,. N 1 | D | !
1 R | | N I
[ | D S SN WP N WS S S N ! !
Q < | _78 Lﬂ N | i e ¥ o H e el ol
g~ ] < < < < o« <
| | | I | 1 | o
] ' 1 I I = i ! ! Y
ol L | | N | o~ | i i ~N
= it et ST ST (S S S R S,
| - =< < !'o < @ o« o< [ TNl n o
m 1 I ] 1 R g
El o i | i N 3, e | | ot
Sl ! ! i Ny ~N o~ | i N
Tl P Rt St S T L R St ) OReS R NS S S e WO HIRTPREL S N a
s o o olo la o ol n o< o _f ol o
~ o = | | Nneon O = | W ! ! -
| | N i NN M N ~ i i o
v \l_e g v ” * + # ¥ . v ’ b
i S p
ol & W_ o ola o 0,, " n! o o | ! o
81 - o~ My sy Mms o, o Sy b i i o
| NN NN N N N A | i
S oy R S et i e e et ey S S - L i o
o ! o ola o o' w»n n! o o wnwl ole | wls @ @ '@ | wnida {\ mizo!l o wn! wl | | el o ol wl
i ! N 1 \ | 1
m 2 n_ n! o om MLom N -, © wn ! i s
I . % JQF o~ o~ ~N ~No ~N ~N o~ “ h “
= | Teim | elxal o wm waa 3 i
s ”w_ uu“ nnq @ o Hnuh o! :J“ wlawn i 4 \\\\\\ mw;
N e 2 s ML - N —! - N~ ! { -—
TE o o h \\\\\\\\\ ~N ! 7n“ N D ~N ~NyoN o~ h “ o~
i e e it SRR S S S et S i e e B e Yo e e B
= © nw_ (= W c! o o ol cl wnim w 4 |||||||||
al = | wioom N — MmN N 3 | ] <
- o~ NN N o~ NN NN ! ! ~
|y b ) b i .
=] o o> oF olixolxTunl ! n « =y
o| © 1 | | =
4] id n. M c N o - - o o wn N. =
o ] o ! K\Qk‘}lf.mc\ NN N NN ~ o~ ~
5 o] ol | VS Ry I ol ©i anl of wmi ole molm e 1o je izoim b oot ottt s s
- ] o " o o ol n o3 H
SE > M el o~ - - m - e v i e
rl) ‘‘‘‘‘‘‘‘‘ ! HE R V] o~ NN NN ~ ~ | ~
\\\\\ it Sl B TR SR e S U S S i
) ol i 1 i TSTTS]
) t o o ! @ wn o {=Z1 2l o
7 P 51 el N ol ol | ~N| ~° ~t =
a| T |~ N ! 2% ~N NN N NN o~ ~
o e Hm Ve 1 gt Gaeiiae i laa s hoemmesa LT e i (e :
~ ! I cia @ o!on n! oia ISy
nw — M_ N o «~ o] ~ ) A
Ay b o] e W 3ok e N | ~
ot 11 o L3 ! oo
- o la Yoo il xTo ! [T T -y
w ol Mmool M N~ T ol “ i -
h S H i i g o~ -
ol Ty~ [ Ny NN NN NN ~ | ~
\\\\\\\\\\\\\\\\\\\\\\ Ol St SNl SR S
. < ! nl onl o 0w i T Tn ]
= | [=2 B 3 wo wi @
w2 1 = 3~ o~ w! ~ND g " |
%) 1 NN N ~N ~N NN <! ¥
o AM||_+ \\\\\\\\\\\\\\\\\ s ST S, E e e e T Ty DU G bl e
— : ol wl oila @ | cioo!l wni« T o]
mi S i < ~a! o Y w! o 3 "
Il 1
i NGOoNy M oM NN M_ ﬂ
St Sttt t bt e S S, i ST ;
i ol xTol< w o ol < o< A IR
| -l ~oom! <! ® =4 o
M o~ ~ o~y o~ V" P
' ! * i i ,
“ < < [=F o< W wni o Al
1 | o c)“ -~
1 | Mmoo M~
R ik e PR S HARS IR S S AR
< o < wol'a @ < < < @ luw 1x o ® la < la i« Y« @ i< | ol 1 | | &1 o1 1}
! o |
i | M i
S Eer U ML SN . + SENEN. .. .
< i< < win < @ i< P ™ i B B o e e I S e e e B o B L R
! | wn! i o
i
wwwwww I | M I M
= T Sy S S S SN (U
e < < cl < < | wnw< < I« lx i< @ (< < 1< la la | wniw o | olm | | L1773 S ol =]
i i
1 1 w, 1 “ §
i 1 |
i ] ¥ + 1 ¥
Mw ” © “An < | nu“ < < <Nl 5
bt ] | N =
= ] ] M, i, ™M N
= < i< i< FOH.M} a i< <o T<ie i< la < e e e e W T e e e T T R e
! L2 N
2 ! | = | R
+ WD e SR TR . N M
< 1 R i i < i< < i< 1D @ l« i< I« 1< i< te i@ 1< i< 1 TSt s
- | § | < < < <
o 1 1 N
ruf 1 | 1 R
= 4 B S s S .
! | < @ < i< < = i< i< i< \m < i« i« dx < e T ie i i e
c | 1 1 N
o | 1 1 N
2
= i i i N
o i PN ™ 0
n y ! — N _—
: ; u

Laboratories,

Japan

Research

Radio

The

C(KM)

H'F

(e ] |



40

IONOSPHERIC DATA

1 ]
]sep. 1976 l l HYES  (KM) 45 E Mean Time (G. M. T.+ 3h)

o ’ o ’

Station SYOWA STAT]ON Lat. 69 00.4 s, Long. 39 35.4 E SweepprMHz to 15 MHz in 30 sec in automatlc operatlon

T
7 § |
R I

'

F\\ooim 02108 04 05 0607 0809 10 11 12'13:14‘15 16:17:18519 200 21 22 23
Day | 1 | ! ' ; S . : bl 0 IV O S e ! ) | Lo
Ki §1 K| ! 8 | 6! ; L6 boelocl K ; §" KK
_______ 1 _951_1_9,‘;_1_951_1_99__1_0_9,_1_3_9 J}’_‘!‘_1_59,_‘__4_1_04“_‘;_1_0_9 RELEI 1120 41100110
Ki i | i i B8/ B B B ! i
2 | 405! T ! i
~~~~~~~~~ +- B T e 1 *

___________________________________________________________________________________________

‘155 125 125 J

el e deen ol b

_______________________

110, 105'100 100 100 100
B

120 150‘150

It
|
|
1
+
1
1
i

X
uQ | 1151 110! 11

_________ 4.__,,¢

""""""""" B BRI
| 11351401110 ;
I8 1S s
28 | 1081 100] ‘ ’ 6 ] |
1001100} 1100 100 1oo 1oo 120 100 125! 100, 11100115 |
7S I T Tw |
1001100145130 1001 125! | 140! b0 Thao! 1125105
————————— B s Tt sttt bl 4 e s sttt = I ‘e i | i Bk Bl
Al ool K IR G s :
10011051 110100 100/ 105]100| ; | 11201110 115
————————— - + B s et ———— ————1—7——-~-——4—'-——4‘——~—4—»4—~
1 1 l I 1 1 |
3l . | | L
‘ ‘ ! j ! ‘ N i ‘
00| 01! | 05 06 | 18} 19 20 21 22 23
i | i | | | i | | i 7_‘
CNT| 27! 28! 29! 29 26 26] 24! 121 |15 16 24 26 28|
————————— et St sttt ettt 4 N —— . e L B i e S
MED! . &1 . K Kl o \ ‘ ‘ K
105} 105/ 105{ 105 100} 102! 1os 10 11011051125 145111011101 120 118120110, 11o1
_________ st 1101105;1251145,1101110,120:118;10, 1721112
i

25 125 125 150 115 125 128 135 148 125 125i

LQ 100 100:100 100 100 100 100 100 100 100 102 110 108 105 105 118 120 10? 100 105 100 105 100 105

The Radio Research Laboratories, Japan

FEP. 1976 ; ‘ H'Es (KM




41

45 E Mean Time (G.M. T.+ 3 h)

IONOSPHERIC DATA

l

TYPES OF ES

1976

Laboratories, Japan

Radio Research

The

SEP.

c T T T T T T T T T T - + -
o ! | 1 I | I | 1 I | H | “ | v | i ,1 | | | | | _, w . " w
S| o™ | | | I i | I | | i (o | | I | \ | | | | I I | | | ® ! |
S| N | vo! | e ; | Mo | <= X | XM | e L= Me | < | | | T e | | e | | e | S ] ; | !
Hiwl 1‘%&%@WH@M1WK5N "H1“R3“H1_R1 RZ,K61F1_K6VR> e | EN [ X0 | Xe | e <= | M~ [ X0 |[be [ X~ ) Xe | | | T X N 1 !
i Sew ek BRSO Pt R b Sivch MR Eua . Sunid Dyl Samiclh G o  emheliht stk Sonitol. Sl - S S S A LS SRS | N el Song L BEES, SES YR 1
g R SRR e Fop ope e S e e B R s R S
0| ™ | o | | | ) | ] | | i X & ' § i 1 | I i 1 i i o~ 1 i |
~N oo | o | e lue e | xe ! ! ! ! Iae e |0 | e | | e | | Ve [ 1 | <= X | | \ i
o KSFR1"R ! | M e | @ Te | XA @ XA b | XN O e | e | X3 | @XM e MF | Me | N | len | Me | | < | X | O | N 1 H
o ) Wit Mol Wik NP, o I st | o 1 - it | S ekt ol il Bl it Sl dii BBt Rl R et NSNS Lol (ol FURIE bR, fevac it RGN s
T S o e ey S S T O B B S 9 B e ¢ A e e
- 1 I 1 I I i
E| o | XN < I 1 ey i | i Mo | i i i Mo | | X3 | e | \ i i | | 1 ]
m R1“K1w m | e H1“ | M | ET e | X3 | Lo~ | X T |bhe DX | < | OF | X0 N 1 | I | ”
e Tt SR T E i Sl r St St S S S A —4——o -4 e et e e B T T s—
.Ua P ! | ! : ! 1 i i | i I | | 1 | i i T _f ' +,
1 1 1 1 1 ! 1 1 !
S R 1V A P B TR D T e oo “ h _ |
& e s e ! ! | M | | LM e LN NN b i |OF | xo | i | {
g bt i ‘ : * ' ,‘ ; n * } } i H » 4 : ' i oy o
1 I 1] 1 I I 1 I 1 ]
o | \ i
I I B N laeloc! S P N T T PO ! ! !
w R1“K1v ! L | e | T 1 ON | O | e | | e H | e M | i |
S| P Mol R Bl SR Ny S + bt SRR e OO RO il N (ORI M) B +
©| o ! ! ! ! 1 1 ! | i | 1 | 1 7 1 I i Hf T
1 1 1 I ! 1 1 !
M | | | 1 i I i | | I 1 1 | | e i | i |
el i) ! Rk Qe | CZWH1,L1~H1" O« (o [ON [T | | |
B B ettt SRR e s e e At e i + +
= ! 1 I 1 | i i i ] i i h i i i 1 ] i i |
I 1 1 1 | I 1 I ! ! 1 ! I 1 i 1 | 1 1
N | i 1 I | | i ' 1 | | Ly | =T EN 1 1 1
T ! ! i H i , O | | = @ | e | @e | Te | e | i
| i ; AN [ . - 5 bl R S a0 SN SN S I Shani S S | Sl S
s e R == R R S M t '
i i | i | | t | W el | f— i i i |
wn 1 ! | | | | o e | T Lo | e i | H !
iy 1 i % V { ' } ® H b ¥ ' " ox Z + ® 2 nkpn ek
| | | 1 | | | | 1 I | { | 1 i 1 I
o i i | i i | i | i i | i i i
- | 1 1 | ;H1, I | | | I | 1 | I | { "
N ! ! ! ! | O | O ] i ! | O | e i ! | |
Z . o iy o Fcustui: (S | = B SUNRON W ki SRR | o . (R i
T i i i | i i i i i i i | i i i
M “ " u 1 1 ” 1 1 1 1 I I 1 1 I I
i i i i i
i | i i i joN oe i O | de (e Te | i i | i |
+ : N N + -4 - i e Rttt e e e T +
’l) i h | 1 | I | | I N | 1 R
: | | 1 I ] i i | i | X i N
S i | i ! 1O i i | ; i i i y
a { \ t — Ve | = | T | Te | O | O | [N i 1 N
o B e e e it B e atat ST e e S i [ SHUNNSHIS SRS S S U SO S Fmm R ——
g ﬂ T Fd - T
i i i i
) I 1 1 D | i i 1 |
; S ! 1 O W | Qo= | 1 1 !
t ' ' | i 4 ¢ ® Yo 4 72 2
i | | i i | | N i i i
w | 1 1 | I I | N 1 1 I -—
1 1 1 1 1 ] 1 ! 1 I
& ! ] 1 O 1 1O | i -
£ + H } S U N IR Ll TSR S o LT am
. I 1 1 1 | 1 1 Il I
" ! 1 1 i i i ! 1 S
! i
- ! ﬂ L = _ | =
- + B e e e it St SRR TN S S S S
o ' i i i 1
M ! 1 | 1 '
I | | i I
| | e | O
& < — < Bt e h T T
= ! R i | | |
S ! Sae ! | o o |
a i LN N | e [ Te
) * i e | }
h I 1 I 1
7] ! et ! ! e |
. ! e | e | o |
T - it e e e
o ! 1 1 Il
] 1 1 I
o ' Jeeonll i
XN | Te | XM | X3
b : S T S St /IS R SRS el bkl Sessil Sl el hokng
o ! | 1 !
© ! | v < |
—e XN @ [ XT
o - R e fom— et -
-1 i 1 |
3 : .
: e we | @xe | 3!
- - z by §
1 i | i
= : e ! Ixe ! :
i R LN X0 | X | Xe \
- = SR SO P T
= R h i i i N
R i 1 i R . i i
17 LanN vin e i es ! 1T i ! | , =i M
{ 3 1 i |3 X Te (@M e [Xe XN x| 3mn T laxn
< s NS S A T T i i S N R St St St At
= N e | |t l e ! ! ! e -—
w § T | XV | XN | X0 | XN [ MM e [ xmn (e LxN v Jan jam e <
= - St SRS N S O SN Bt e e M S e
N i i i i & 1 1
c N N i i ! ! 3 ! ! < | e | e — o
g N LN XS XS X0 | XN XM X0 Nl emn | Te e i xan S
.M N N 1 | 1
R N i i i
s § L© i~ o o [T
n =1 === | |~
z L 1 i L 1

LEFP. 1976 41 [ TYPES OF ES



sec in automatic operation

Japan

Laboratories,

Research

42

IONOSPHERIC DATA

o
45 E Mean Time (G. M. T.+ 3h)

l 0cT. 19764J ( FXT (0.1 MHZ)

£
N
T
=

©
| -
-
o| v
S e
Blr—s
=
L0
<) ™
sl —
--
[
3| o~
»l -
w| —
[ I
wn ©
" —
e
AN

=
wh-
c| o
C_ (=}

o
e -
el ©
o ©
ol
-~

14 115

T

510607

12113

04 |

)
o~
N
o~
Y]
o
o~
=) =3
- —
llllllll ) | : S o SR | S e ! !
i g XM XN - ~ LAl
© non o Nl ol
— ! : -
Lo- ST, N U J—
e o, O XN ~
~ i L Y T - T
- v v ! ’
(S VN (R N PRSP SR e sl

StationsyowA sTATION Lat.

Radio

The

1 MHZ)

0.1

(uc1. 1976 } (Aiéx?



43

IONOSPHERIC DATA

o
45 E Mean Time (G. M. T.+ 3h)

|

69 00-4 § Long

0.1 MHZ)

FOF?

StationgyowA staTion Lat.

1976~J

0cT.

Sweep p,.f— MHz to 95 MHz in 30 sec in automatic operation

39 35-4 E

4

r 11

!
i

1213

m wol o
n! non
1

\\\\\\ P R
Nl wol
wo W ~

! !
Los o s = s = cipsmied
N WO oC
wni w =

wn S_ ~
1
wwL.uv\+w\‘\
o« m
A.“ w ~
i =l 5 s

Japan

Research Laboratories,

Radio

The

LECT. 1976 ’ (ﬁrnrz 0.1 MHZ)




Japan

Laboratories,

Research

(o]
4§ E Mean Time (G. M. T.+ 3h)

IONOSPHERIC DATA

01 MHZ)

¢o-

FOF1

o] |

44

g i . ' ! | i i 1 T : |
Qi m i | i ! | ! g ' o) [ ! |
- 4 1 1 i I
=R ] “ “ ! ! | ' | . i | )
[ R U U T A AU . RN B _ i
@ L i I it St ||1\\|_||\4|w\r||w”xx\ ..nllllﬁtlL_nquxllx
al o | | | ! | i 1 i o~ ' i |
g i ' | . ! ' t ' N ' ! !
e S S e L e adat s
" - ' ' ' " | A ! ” — n N
£l ~ ' ' i | i i X | o~ A I '
H ' ' | ! 1
| S R S S G bt L LR S ST T SN N ST S O R S S e e
=1 o ! ' | y h ' i . o ! ' )
LR ( | ' ' ! . ! ' ~N : ! 1
= - I | i 1 1 |
&£ ‘ _ " : s _ : " s “ k, - b
ol o 1 ! ! [ ' I d | =) | ! }
g - I ' ; | | ! d i - , I '
71‘. wwwwwwwwwwwwwwwwwwwwwwwwwwwwww T\wi \\\\\\\\\\\\\\\\\ " wwwwwwww L e e iy SIS I i SRR S
c I -0, HEDETE I RS R I R e ] N [
m| ~N ' I | ' ' o] @ ! o! i
-— ! I ) ! | ! - i ! |
e | ) ] ' i Lo romy |
S5~ S e e Dl Sl i o S R S e el i | it o fEESE == =]
- o - - T e L = | o M, —C (=1 <
wl & P . i o -} i T e e on
T oMy ! i o LM, Lo oM e
Zhtae I i - e R e aEr R o
& " mM_ I = R ] | (=1} o & wn o! c! o
= i i . o, N , o< N LN N o
wn e, i o [ N L ) oMl oml m
bl " T ! ¥ ' ! J p '
oilk iy lwo, @ o o w040 wo, o 9 © wnw o o o
gpe | oo o o w o o o, o~ k4 - © ol ©
N oMy LS Y T S R L T T ]
B | S o e Vb A st Poreemsemt s e 5.3 S IS S ol AP R
Ll & o o o o o o o 9« 0 wn o o
5| = I oc! =3 o o, o o ol o < - o (ST
! M =, Mmoo = 14” ' =, i’ ' M <! M
\\\\\\\\\\\\\\\\\\\\\\\\\\ I e S S O R S SpEp PR R
+ T
“n . o wo. o, uo! uo! o, m 5 Nl ol o o
< @ o ®© o, N ol O 2 NI o ©F @
m. = M 3 D M T - oM BT )
S e e R il - TPt S T o P a——
W ~ [ 9] o) we (=N (=11 we, &
o oo o, ol o
nl - % A i i
(R IR N ~
o . 5 . s
: :
- @ o, of o o wo
w = o ~ o o] o
Mmoo M =
R T e i atar b B SV o L . B D
| o 0, § Lo, O, w
w2 ! o oo
%) M < m,
b - R e
ol o! T
m 2 -, ,ooeat N
Lol | [ N ]
N L— I sy sl o P SO U M. e o = A !
o o © uwc!uo wo! > | uo, - o
ol o o o N R 1o, N o o~ o
| M, Mmom M My oM M ' 3“ M ™M
: ; 5.2 - . T !
2l o - luo! wo! wo wo| < <3 WO wO ‘WO
‘e [ N Y Y D) - i, ™M
= Y ", < oM o m
o et i Sl iy il el St et et e ity R R S P = R« R AR BRI = e e st il i i e R B e e T e Rl
© < wo'! vorwo! o, wo O wwn Lo (=
P4 IR= N A A= - N
IS = =t M M) M =m I L
B . T S . e bt i [h ikl daiionl miiat it B Bt R e e et
ol n - uwol uwo, xo - N uoiwo,
el & ey N My o 1 o o
. =10 oo™ ~
| AN SN TR g S SRR - RO, RO SOt o g [ SO SOk S oo
m <+ ' ! ' ' [ < [ ! |
o | | ! | I =] ! ! |
S i | ' \ ‘ 1 1 L
= o = 2 : . V, = "
ol @ ! ' i i ' o ! d H
— © “ ! h | | (=) ) ! |
- — U SN T (AR TR - S BSSR.  SURCU ISR, SR
< i 3 : i i | : ! 1
- N i ! i ' i o~ ' ' i
o ! I o I i
- ! i | ! | : | i !
(R SIS (SR P . PR N SR— ——— S R S e I s it S A AR | A S I e e e e Sl ali il i - o - =
== | RN S S R R
ol < , | L I ' = | " I
o [ U SN DUDUNNL SNIOR VI {JRpE SO SR SO B N i g ! | | i !
\\\\\\\\\\ B B it et SRR R bt il ikt
gl 2 | Lo o A
o ! ! | o !
o ' ' ' i [ 1
= L L ! L ! 1
@ |5 i | B v ; | ¥ I TR =] |
e} Hw > - o | o o — ™~ ™ © o © — Wi ~, 01 & O = m TR
(] i = bl I s — -1 N N N N, NN ™ ™ I 1 [
o ! o!'s! >
L 1 i L It L 1 1 1 1 I

Radio

The

]

(0.01 MH7)

Fi

Fct. 1976 } Fo



45

IONOSPHERIC DATA

o

‘i”' 1976 ‘ ‘ FOE (0201 MH2Z) ’ 45 E Mean Time (G. M. T.+ gh)

o 5 o ]

Stationsyowa sTaTron Lat: 49 00-4 §- Long 39 354 g Sweep,( MHz to 45 MHz in 3o sec in automatic operation
Kour ! i i i ‘ i ! ! : 7 s ' i ; :
;>\ 00 | 01 02 103 040510607 080910 11 121314 ' 15 160711819 120! 2122 23
a | ' i ' ' i 3 ' Y : | ! & I

uok Bl Ki_ KU K U ! B B B B B B B B 8UK K
| 1 1910 | ! 1320:360,310 270:250 230,255 | | ; LTt Ti1200120
il i i St il St e i B AN i i Mt s i e =5 EIntiis s

2 |U X! i w B, B C B B B B B B B B B B R By | ; [

240, j ; ! ; | | s - ! L | | 280 1105 100! 200

T I e et indhate Sadiaiate: | e R iy Tl Enie J— R el i T T T T Tt T :"”": """ TSR T T T T = ===
3 KiK. ' Bl B/U K' B B, A . ' . B B R B B B B i
250;320; ; 1275 ‘ 245 280 260 250, ! ! ! —
r--- I | - ki e ”"'-- S —>‘\“""'—“’T'>'7"_‘ ______ ‘""_‘*—__.“7“___‘“>"f““ i
Ki k! B TNy OB U_FIU H | ; cuy, K
4 11107130130 210, 200 5. 128012701260 230 220
‘ B ; i |

,é‘

B B i

) | '

L 5
14 U KU K ‘UB U K
; [150 1200 1110 200 150 170 205 220 21.0 250, 27139_727(072]707 270 1255250 210
15 YK B AU K A A A‘ A Ai B A ;
1260 220 r - L )
16 ! ' B B B B B 8 B B B B B !
r B, B B B A B B 8 8 8 BB :
L | ' ! 225, ol e ] i 0.
18 | K B, B 8 B B 8B B8 B B B & I
330, i . LN T, S L. .1120,330
] | ! | 1 ! ! |
K Lk | .
19 1550300 250200 180, 140170 200 225! 7;0 250 265 275! 265! 260! 230 220 ?os AT HINN A 1 “65__3_5_0115 i
20 UK, K k| B 8 A Al B 8 Bluc 8
380380 330 | 270 280 265! 265 1270 235:2053 1140 140
; Al 8 8l & i Y
L L i ,‘??9, 290 ?75 270,300,250 250 210! ___ [ 170 150
LML AL ! ORIy Al B
‘270 240 275707;727Q()x7277757'__7712?75;2_95,‘_2_5;5 240, 1205, .
BF Ay ¥ o i Coel
__.260 J 2‘(’,035912,8,927,5,‘ “,,ZIQ,Z,QSM?,59; _____ (195.40 1
‘ AL 'Y RIS
200 210 2"5 260 265,270 ?,79,‘_7_79,‘,,,:,2,5_5,_?_‘:9;,?,25,1_2994_"_69 _
\ 1

300 240 250 270 270 2?5 265 270 260 2105 220 195 175 16

ALl A] Aj 1 A F
230 235! 260‘?75 280 280 280, 260 1250 L 12000 "1s0
T X Auanly ittty Fiadeaiie i
Al e
,,,,,,,,,,,,,,,,, z_z._g 270, ???,J_,,,,‘__,??‘U_L?ZQ ?,7‘0_‘_,,1_?,394_,“;__ﬂ,ﬁﬂ___,u,‘____;
Y A ! LAl Al A oo
(S S S LZ!QJ?§9,}ﬁ5¢__,A?zphllQ,géQJ___ﬂ,‘__‘ZS§,?ﬁﬁ¢2!QLZQQLJ?Q~_,_4____L___L_.__
29 |4 K4 Kl A K Al al Y! Ay Al LAl AL Tu AL A LAl el oA
! ,170 195 zso i ‘270.280 2801 1275 245 230,200 1350 1 T
. - - === '7___~r7—'_-"‘">“‘ """"""" F bt s alas Sotaiece

31 | L 5,%60:%65;2?5'
04 105 05 ,07 08‘ 09110 11 12113114 151601701 202122 23
ONT j
MED|, K ok ki ke
=
LQ 135111011151 15

The Radio Research Laboratories, ’\J;apan'




o
45 E Mean Time (G. M. T.+ 3h)

Sweepo,S MHz to 95 MHz in

IONOSPHERIC DATA

Lat.

ocT. 197§4J FOES (0.1 uu%)AJ

46

30 Sec in automatic operation
21

39 35 4 E

69 00-4 s long

—--22

24

6 Cid

'
|

@O
La)

o~

SJ_A
16 26

StationgyowA STATION

o
= %
= N
w
o
- =]
@ 1
2 1
= i
o ©
(=]
N
~ 4
(=)
M
© | »
= i
[—— ——
ac 1w
o
o |
R -
an!
< 3!
= =
e <! <o
@ § :
< [ ]
i v N <O <O,
o ] ~
(=] ] s
I
RE— ﬂ\l\‘\\ll—.lll4lll
- R T < v
o ,J
- B T I--=
S R [y
~
o ]
h
5 1
3 |
/% j, I
Q 3

T T T T T T T
Moo M XNl X G <M L0l LT T

Japan

7[||1\r|rwwx(‘\

Laboratories.

Research

Radio

The

(0.1 MHZ)

FOES

-

1976

0CT.




47

IONOSPHERIC DATA

o
45 E Mean Time (G. M. T.+ Sh)

L;AMiN 0.1 MHZ) ’

StationsygwA staTion Lat.

ECY. 1976—(

30 Sec in automatic operation

LE

39 35

Sweepp,§ MHz to 15 MHz in

l_ong.

49 00-4 S

23

20 ' 21122

'
'

i

10

-
-

!
|
'
'

5

Laboratories, Japan

Research

Radio

The

bcr. 1976 W LF-MiN (6.1 MH2) ]




48

IONCSPHERIC DATA

o

] .
[ocr. 19?§4J (Ak(sooo)iz .01 45 E Mean Time (G. M. T.+ 3h)

o 3

Station gyoWwA STATION Lat. 49 0po-4 s- long. 39 354 E Sweepof MHz to 46 M Mz |n 30 sec in automatic operation
T ¥ T T T T b ' Z
[&00101302103 0410»%‘36 07 08109 110 i1 12113 14 15 16‘17;18‘19 20‘21:22‘23

1 £l Al A A A A A ___ _EL_F . F B F B B F B B B 8 F FiooF
i ! i ; B 1325 315:295,280, T I TR TR I 13000 |
2o alois o e = sieig = s mmbs wm e S = simm i e S S SIS SRR ESS g SRS Sy = = I T h il i ! ; |
9 R B A A B B A B B B B B R B 8 8 B8 1 R F F F ALA
e NSO S NN P R S SO SRS S SRS S S U S (UL TS B U S SR
3 Al Al A B A B, _F A B_Ci_ | s R R R EF
,,,,, __J___,L__,J,_,“__,L__,‘??_5 . JZ,‘ZQL?!’_OJ}??,??_5‘,3,15;"_4‘.“.,,,AT_?§§_§3_§‘___,,3_3_0,14___@_5.54‘_____
A AR RA AL R EF LB B F B FRFF RUFEF
RN Y I T 300;290 2_770”275 ?80 310 _3_19;_”'»»__\# _______ L_A_L,,_L,A.,,A_L_,J_Z‘ZE‘IJ_"_S__
i 1

UE _ F Fl__ElJEUF FoE
285 295 275285 290;280 3000315 290,315 33

SR

21

22

23

24

25

26

27

28

29

30

31 A ;

CNT| 4

MED

uQ

T
|
1
i
o = o s iy
|
'
'
L

|
|

-
|
|

-

LQ

| i )
s Fr E' F Fi i ' F F
‘260 265 265! 1265268 26 8"275 ?75 285 285:295:300, 310 315, '!15 335 528 305 '510 300 288

— The Radio Research Laboratories, Japan
oct. 1976 Lgy(sooo)iz (0.01>J




49

IONOSPHERIC DATA

I o

I 0CcT. 1976 | HYF2 (kM) 45 E Mean Time (G.M. T.+ zh)

o il o 3

Statlonsyoym STATIQN Lat. (,9 00- 4 S$> Long 39 55- 1, E Sweeppw(' MHz to 95 MHz in 30 sec in automatic operatlon
T v 7 T . -

Hour ! ! 4 ) ! ; ; i |
;;\ 00 \01 w02 1 08 04 | 05 ‘06 107 08 ‘09 .10 ETRET P18 114 115 816} 17 | 18' 19 20 21 | 22' 23
% 4 + ¥ T ) 4 f £ 4
L F
'713 ! - ) i i A Al R:
ffffff e ; et
[ I
14 b ‘350 175 345 350,350 320 300 3zs 300 2900 260
SR N S S TR S ‘ : ‘ )
15 | [ ‘ ‘ A R aj R B ! B R
SR j e 530 330, ' 370 i
16 b B B8 R B B B B B B 8
17 7 p B 8 8 B B B B BB B
18 ; B B B B R B RloB B 8 B
mrssabanenll e _— - - Biims ol i s i o e e <ol e IL__,‘F,,,‘, ,,,,,,,,, t ,,,,,,,,,,,,,,,,,,
i3 oo 450400 395 440! 460 370_ 400, 380395 345 3453
‘ i j T Y
E20_ L] 410 530|455 425 380
21 i : | : : Rl F| ‘ i b l
il L L Lo __i4h05 390 ,L5§PJ§§° 340,330 320, 285 280,
29 i N [ ! h Al ‘ ! ‘
s SN A W L1400 350 wﬁ ws 375 3401325290280 265 |
b P gl
an ‘ 14000
oo 1600;
. : i U R |
el S S S T | 139513901350
25 i 1 ; LA Al i
p— A 1 ‘ | 1425 360 330 605 a1o 380 375 390; 325v, D)
it T . ; 301125 3oo§3ao;sso?345 370,340,310, 290 285! 270; 245
P | ISR P SOepe e s S e S g v i 7777\"~7‘“>>7:"" “"'\7—'7"‘"'>7f>77?'_“—|7 it
21 T 380, 330 310 31oj 3101305 1300325 205 280|255 245
P SR R N - 1250 2320k 210 0 8E 120 20 2968 €80, 285,20
i . ! i ) i ‘i i ‘ ‘ ‘
2 il lun0i330i350 3_5_0,L§§9_:,3_6_5,:,3,3_0,-;45;;_1_0_:}_1_q;;_29 3001290 245, | __
29 oo AR Yoo Co
L 1380355350 1505,350‘370,3 01345 315 315 !
[, = e _____;,__,“___i;,, T ; _>ﬂ’>77‘—_>‘ I - = B R Gl akakas halttass’ | -y~
| 1 ' I ' i ! ! I
_§?____J_A-i___i_, ‘__:§§9i§§9j§ bl 325 315‘?69H§€§_§§9 399,299_299,559 §9ﬂl_,,
31 o i ; B B' BRI B |
RN | 14301455 395’ C LB Blags 295 680
! s ' | ) ; i) !
000110203 0405 0607 08‘ 09,10 111 12 ,13 1415 16 ‘17} 18
I i | T R S, i i T ! i T :
CNT| I N Eae G5 51% ozl digh Doy
oW S N GO S },,ZL_llﬂ,3§,,J§J_JSQ_J¥Q_EUi,_%1L_E%L_J?L;!?‘,!éf‘J?4____ Loy
Lo | R T
MED)  j.ov 13951390 365 13601350,3701345/345,31513101 295, 282! 262, 245! 260 L
P~~~ " v~~~ "~ g-- - T ! “’T '''''' A e e T A e ;_““‘“"‘K"“T‘“"
i ! i | i | i i 7 | !
ko PR DN SO __W,_'ﬁ_n,o__a,c_s,ﬁ_o_s__s:?s,zzﬁ 405! 370 9;}95&2_@‘_3_? sooidesizesl | L 1
: ! :_ ' d ! ‘ ! l ' : i : : :
HA ; : _ 345! 355348 350,345,345 305,3A0 300 295 280, 27; 250‘2a5' % | A
The Radio Research Laboratories; Japan

Lgfi. 1976 ‘ ’ HYF2>  (KM)




50

IONOSPHERIC DATA

o
{OCT. 1976 ] l HYE (kM) l 45 E Mean Time (G. M. T.+ 3 h)
[e] | o ’
StationgyowA STATION -2t 49 00-4 s Long. 39 35 4 E Qweop, 5" MHz to 45 MHz in 30 sec in automatic operation
Hour ] i i . J S ' | i T ! ; ; T
;;\ 00 :01:02.03 04,05 06 67 08.09 10,11 12 \|3 ;‘A ‘15 16 ]i7‘ 18119 20: 21,22, 23
1 A Bl A A R AL A ! B, B B B B B ef B B A__ 1 A
| ! L. __:1360 280, ;2151200 1250! : " ,,y,,,;___,,,,‘L,__4_22Q1_4__

250! zsoi

'
! h
= s e e s A
'
1
'

A
, 275 260-240 225

255 2sn 260 210

I
0 230 245 240 zss 250'295

1240

|

! |
l i | I
IR L e - it i R
' l | I
' | i
!

N

|

54210 220 220 250 24%

l
250 200 ?00 225 220 210, 205 210 220 205 215 225 210 230 230 250 240

V
|
'
'
'
'
i B Y e A Dt o ot i Bitiiiedt - g, o Bt fcl Mhep R Mttt - Sl AR B R et e SRR E I D, &)
! '
I
'
'
|
a
|

,,,,,,,,,,,, 4,;.___,,,,,;>,,‘___,,,_,W,,_«;.,.,__‘ S
| ' | ¢

}280 1255 215 210 205 ?05 200

‘N
I~
O
N
w
O
~
W
\l!
N
v
(=}

CNT| -

278 310 3?2 {05

1 '

2501270‘2655330

‘280 ?50 ZLS 2?8 230 218 210

___________ 10 270 220

1\0«
I~
e
N
T
o
N
VJ
v-
N
b
m
N

74302 340 250 250, 250, 1225! 225

' C l '

B 265,240 220 205 210, 205 200 205 200 205 205 210 ?18 ?25 220 230 235'250 245

'

ZZA ?20 230 230 260 ?30 260 248 278, 300 300 300 |

Lot Sl s

Lo ore ||

Radio Research Laboratories, Japan

S ————— The
H'F (KM) j




51

IONOSPHERIC DATA

o
‘ 0CT. 1976 l l HYES (kM) 45 E Mean Time (G. M. T.+ 5h)

o ’ o ’

StatlonsvowA STATION Lat 69 00.[, s> Long. 39 35.4 E Sweepoj‘ MHz to 15 MHz in 34 sec in automatic operation

\Q
Day

00 1 01 ‘02 03 o " 05 ;oe 07 jua 109110 111 12113 14 11516117 118 119 20

KA G ' ! |
e jjg‘jjp 115 1oo 105 100100, ° 100100, 95/100,
| ‘ G; G: ]
__7,, 100 110 11§‘1oo 100‘ ,,110,0‘]90_H,Gg,,,J____‘:_1,“,0,::,
6! 6. . ' G6i G' 6 G 6
2 19;,195 100 tos i Clagel 6 S S & o]
9 ) ‘ | | | G, G
110 105w1zo 1;5_130 110 1oo ]99']95 777777777
e 110, 116, 110‘105 105! 100 100,100 100‘ P
1 6 . G
| 115 130 105 105 130”170_0_ ,140,0, 199‘1259”;,_,951 ______________
N B K (Giclslcclc‘wc' I
1= 100,100 100 100 1oo 105 110 130, 110 105 1200 ! L 7l100! G‘ 8
I8 110 110 100 105 130 100, 100 100 1oo 105
14 : G‘ G G' G
- 130 195 140 140 100 1xn ! -
13 ,1607105;155;105 11;]_115.‘100}100 100
B, 1. B B B B B
16 | i130) ssit00
17 Y : Y
| 17 1100100 ! 1000 110,
" ‘ ‘ B B B
8 195;305‘199:, ,,,,,,,, 1200 ° ;
19 K‘ ‘ G' G5 6
105 5 110 145 110. !
20 |, K 8
RRRECE 115 110 110 100! 105 108 105
21 K : : i B 1
S [1051105:110; 125 1@5, J,Oﬁ,;,,,__‘_?,ﬂ ,,,,,,,,,,,,,
K KD K G
| 22 11201101100 100 :100 100185 ° °1 °
23 LK ; } ‘ !
__,_A3?_5;‘]:'9‘_1_29,1,1_0_0,},2,5‘]0&110 399‘,’9,0_.‘1_0,0, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
2% 11001110100 100 105 105 125‘
K Kk B
»25 ,1/1,2,0 wmo 100 1oo

'
'
T
'
'

ok xl Ko 8l
5.100,100,100.100: 105 100, . _
b B, B B B
1140 ' |
UL TN R S S -
roBI_ K! 1 GG
) 105! 100,100 105! o
,,,,,,,,,,,,,,,,,,,,,,,,, L .
! ‘ 6 6 6 G B
1 9 5. 10_0_ i1 99: dosi . o Mmoo R
g

B by
100, 100. 100, 145

I
1
|
k-
|
'
|

i K K
100‘ 110 1051 110'100

i e et __‘("_‘"‘”—'_"”‘_“T___‘ "" """""""" 3
' 1

105 105 100 100100 100 100,100 100, 100 100:100 105 105 100 102 100‘100 100 105

108! 108‘ 105‘100

The Radio Research Laboratories, Japan

0CT. 1976 l HYES  (KM)




o

45 E Mean Time (G. M. T.+ 3h)

iIONOSPHERIC DATA

|
chr. 1976J r TYPES nF ES _]

52

T T T T T T N T T
slwl< o 1 & [ R P
-— . N ' P
ol Q| el em ! ! ¥ ! Mo < <o ! e | e <e| i | !
© G-l el B, e NG &N : e Te @A) M O ONG @M el del Qe @ ! |
P S N EEE T \J.-\\T\J:L\xxm\--wl-_:L\\r:‘r: P B S
a ' ¢ | | ! 1 [ 3 J 1 !
ol | <! P! x| Q) I d ,
am, Or! V-l X! @ I ]
7Y (P I Ml St Siapiy O R R SR . S R It tiat aiuiul St il et M S i A T r\\r.wilv<wfx¢r.|\_\‘1‘v-f\\lr\yu_lwl_lwwu
1 1 1
T m < : ,,‘Sql, o ﬁ t !
§ X XN O &) XF . ! ' '
o | il R s it e et stk Attt et il Anlei et S et I A N SR - AR T et e et Sl bty Bl I - -
5| o | I ' i o i i i
0| o~ <o | | Ve ~ ! b i
& X @Xe| SN &N XS ! | V
£k i i H o i’ 1 =
- oy : s ! buos L i .
08 s : ' I | e ! i I
) T S X! < ! !
o S s B S ot st SIS SEL LTt S LA Ml s Ml Tty Sl I S SR A I A (i ot S i < R, SO PR P
»m ©
L O B B ot NN S (e et S ot et N U St s s (i N R SR NN s S N RS OV PO D
~ |
m -— '
.... L Lo Eo_o____
= & i
n - ;
- i
o w '
L od L i
N |
34
s <t
o o
ol —
3 PO (S TN SNDUDL Shputil U, : I GRS, SR el | RUp S RPN SRS SRS Bt R it Thate i al
o
3| ™
ol -
w| -
! I L T S SN it ool RS (U SO | SN SUPIIS SUDN S | S F S EEEE . BRE SR R SR A i (i e S | S T A
|
m -
i B B B B R e St St ot S e Sk bt Rkl Sl el St Tt R i i A AR M MU A EPO B I
A RICN
o
o= " = b e el B SOOI USRS < S| | RN S
5§ @ I
=] I
i | s !
: : ey :
@l ™~ ~ ]
o i |
e e ket | St
i [ i 1 '
< ©
cl @ o i J I
IO, bz O NN [ | S
o [V ! !
~c| O : I ! | LX) ! . ;
o i i i o ) i
Tl e, N e, @N ! ! i
L.‘\r A A e T gt . dlaoces oA | I 7
© o< < ) ; |
Ao =3 ! i |
* % ! 1
= N ; i
o] 92 Py 1 ) )
- © o ! ! '
p SN (i st RN 0 ot . iyl b NS Uiy JREs: | ThEECy SRR S L et R e s et DA e e A S A TR \\\\\IIL\\A‘_\\IIFWIh
< . g 1 ! i
= o | M M| an 2 : ! '

7 M| e | ey, M M e X, ) !
B R e St UL D AU Sain ek nlely’ I A S ok o I bomabe B ek sEECEEET SRRt Sk S e S e
— |

= = i |
o| @ o ! 1 ;
P e e (Mo : Supt R e | SN SRS ECRUS. SIS, SIS
ol o | x| 4 ) . w o< ) 1 po 1 h |
cli g O, x—, ! Me | e Mo @) Do M e ! |
o <! T MI OM| el XN e XN e X = ! | !
- T ” l ]
©ls 1 ' i i ' | ' T 1
I
13/l -l 00l N0l 2 Zziw!' g a
w a \ ' I ' ] ! L 1 [ A |
) H L L o, 2, I

Japan

Research Laboratories,

Radio

The

[ocf. 1976 J r TYPES 0F ES



53

IONOSPHERIC DATA

o

4§ E Mean Time (G.M. T.+ 3 h)

1 Mu2)

0.1

EXT

30 Sec in automatic' operation

T T
j13{

Sweep o " MHz to 45 MHz in
14 115

12

39 35 4 E

: :
I YR N
wn! v )

I

'
LR ——

o = = = e eSSBS e s snsemdos e dee s
;XN X A el <00, XN xO! w©
| wy 0! o W wn! wy Wy wn!
' ' ! ' : 1 ' ! -
2 ! ¥ 1 : e %
>l e N XON @e, XM X X0 o
. i o, . 5" 05_ 6ﬂ O, 5“ ik
S P W SIS b8 SRR SR N S |
1 1
M- XN @ x| el XMl o xm .
AR Y EEEC I Y - S S =
wwwwwwwwwww [ _yww_wwwy”v\",L@:L_w\whxywrw\“ryx -
>l xne < 9, o~ X?:, >3 > s
0 O 0wy v 0, N g
' \” ' =T ' h ' =
Ssspss oo~ i e A A e
> ! My g OXPR- | @XC ! XN oG X!
i Y]
© © ¢ n n! =

<ou o -
vy,

! I '
'

& N~ x0, o
o~ Lt R
U S [, (NPT
& o~ ©! o) -
S NSl o3
- =~ = Illrl\\_\\\_ll.ll
- < N oxo! m
~ N el e

1
- N SRR U P Sp—
i 1
o o o @~ 3
I~ NG ! s
) 1 ! 1,
s o <O xmIi  ©
N
i i ,
I
i B e et EORE
& €| xm; xwo! xo
= Ny 5“ n
1

] - T ONPpUCIRRE WU E—
o 00| XaT 1 X e
— TN wni wn! n

04 |05 06 | 07

| 02! 03

01

50,

43

L6

v
'
'
I
T
'
'

Stationgygwa statTion Lat

pom i b &

MED| 4,

'\Japan

Research  Laboratories,

Radio

The

MH?)AW

.1

Lﬂov. 1976 W LA,EXi



IONOSPHERIC DATA

54

o
4§ E Mean Time (G. M. T.+ 3h)

30 Sec in automatic operation

Sweep 9, MHz to 95 MHz in

39 35-4 E

g Long.

|NOV. 1976 Fr‘nﬁ (6.1 MHZ)

StationgyowA sTATION Lat

T T T
FO_A_F-|~

ml ! "'
' | !
IR SN .
ug <« | wO
"' [y
=] i ! )
Ilw\_\ll\>\\|4~
~ o el
", o
! ' '
P— ! !
w ow i o
M [

1 1

b ke
i =
M < <

r
|
|
L
|
]
|
1

T
'

'
-
'

'

'
T
'

|

[

I

'

L

'

2112223

20

19

51

52
6L 2ei 3
6
7

'
Erpep

5¢

Japan

Research Laboratories,

Radio

The

@ @ , o
= 7
- 1
e Iv"\\\l—iw\\u
(TS VTR
e R
pod 4 :
IS S R P
o | owgl -
D ! 3! !
o I |
> ! [
IR A AP AU N N S
i
© | SIUSUT
: 1D i
wo | w1 e
P~ M, T
o i |
1 I N
. © -4 I @ 1 ©
“““ ST A - = -
o | ® e < 0
o . | =]
\\\\\ s s i i e -
i
w oo | <
<+ , <
=) M ' o
- 1 "
" N ¥ A
i
o | @ 1@ @
= ! ! =3
Sl SO ST | .
[l 1
sl < b w = ~
o . i o
L U e, T S NN N 00 USRS NS RIS AU R S S SRR RS SeEEUEETEEE EEER TAbl S b el abiee dulniaty iuiue el i S
< < ' ©
e i I —
o | , o
1 A -0 S A - SN TN RN N R e | . . aa—— S S SRt S SRS Slat it E it i dediiiie-r e N -
\\\\\\\\ D
o @ AA >R o
=) , ; =)
]
e [ 1
Vil - e

[NOV. 1976 1 rﬁofz 0.1 MH?L‘




55

IONOSPHERIC DATA

o
NOV. 197;41 LAEOFi €0.01 MH?) 45 E Mean Time (G. M. T.+ 5h)
o

’ [} El

StahonsvowA STATION Lat.

r s»’Longl 39 35
:§\ 00 :01 .02 :03 04 07 ;08 109 :10

Sle- - = 7v-~~7-_—=-»~— R TR

1 | B |
J‘éh;QSb Lf |

Fi
:340 370 380 380 390

370 380 390 400 400

|
'
'
R A Ly S A N g ] Y i o ST 1
|
|
!

7}380 390 380! 3aoraoo

350 380 380 350 400 400 400 40

W §
w i
om
N
'~
=)

W
~
‘Oﬂ‘

320‘;00‘400‘400*’19 4301410

4‘_____44_,4_._44

'

‘370 370 380! 390 400 400 400 610 400;

S AR S LA A A (e S R it - Go 1 SpliTp i A Rp S0 R £ 0.0 S
|

om Om

LQ

]
_E
40 3403701350380 390‘390‘380|380ﬁ370:360J350‘336k

The Radio  Research Laboratories, Japan
NOV. 1976 ‘ ‘ FOF1 (0201 MH2)




56

IONOSPHERIC DATA

o
ruov. 1976J FOE  €0L0T MH?) J 4§ E Mean Time (G. M. T.+ yh)

o ’

StationgyoWwA STATION Lat. 69 00-4 s- Long. 39 35. 4 E Swe°pa$' MHz to 15§ MH7 |n 30 sec in automatic Operatlon
T T 7 T T T ; T T T
our: | 1 | ' I | ' | 1 :
23\ 00 01 :02 vOS ;04 :05 1 06 :07 ﬁOB :09 110 1 612: 13 22 123

14 ‘15 16 17 ‘18 ‘19 20‘ 21
2

B B! By K Bl A Bl By Cl B
L I B¥ab “;zao Y8 " P 7 de6r
By K| B K B N uoc
(2] 3200 ELLI. ‘_,,__?,o_s_,zgq 1 T (280
gll_.x ¢ AR A 8 B B
1. K 285, . .220 AL T o 259‘3}§HZEQ ?99“__,‘,_‘L_,_
Al ' K
5 A: : A
12201230 255 155
AU Al AU A H
Vq‘“_v_L59§\100w91}7jﬁ0 ____________________________

l

R
90
H!

265 265)270 280, 260 26

270, 265, 255: 240 72_2_07:42_0_

|
'

|

T I

K! : 1 |
LQ |210:108} 180 ¥as 152,200/ 2001230 250,240, 270 270 270 265 260 260, 2501 230 21o 180 158’ 1501120‘122

The Radio Research Laboratories, Japan
NOV. 1976 FOE €001 MH2)




57

IONOSPHERIC DATA

o
45 E Mean Time (G. M. T.+ 3h)

l FOES (€0.1 MHZ)

L NOV. 1976

o

c T T

Gl o | <O %

SR N e ]

= - I N

N.luv P B |

© o o V!l N o «an Vv Tan o & an m <o o ~ <o a N

W (] ~N' 3! N
~ ! | o~

ol ___t__.

.sw @ Mm TR
= - [al -

£ &N ! | N

\of LA S g

5 = O | < L

< e =

o=

=3 v i i ~

ol o g 09 chces

~ ~

] A -

o To mo o |
o O | Doy LV L I

) Lo~
= |7 2
SEPESYS ST, RN S

£ B B BT 1 of 49 @ T8 o e Pin e e Rl il s T e R s EN
b NN

N[ — @ o) ~

= O ! -

= - G O 1Te T TEE e T ad T B e e TS T w e Te T e o T mi e T R T e e md W T oo R r
© ) ! ©

W wo | —

i ¢ 5 §

ol - 2§ R,

- - 1 ! =L

i ! —

] PR Eyyny [

H_/ < o ” BL \\\\\\\\\\\\\\ T

gl

2= i =
i s e e s e i s

L @ 'Y @ V- 0V M NV oo o v e P Ee e e e e TN e =

o| ™ l i =)
— I

O © | Bie=1 N A8 A5 B o 0 ! arw) al an B e | ! e e e T IO Tme e i

3 N IS N

Ol — Cw -

T 1
o |« |

W - ' ' -

g e | ' =
[V S SE D

& [+¢] [ 1Y o e Mmool N Tl e e e e e T o Ta e T
an| © I I o
M| - ! i

' —

SRS P PR
o e 1o 10 1o a0 mMa o ol el me v iov ' v ie e re s roro 1ot -
M o ! | =)

I I B °
[} ~ O e Tw T e e L Tl an ey = il e bt
m o M i o

=) i =2

) T S - el

- ~oom
(%] _W ™M, My ~ !

] i £

" | S RS S o 2

. N~ oo 1 N
ol 8 »i i ©
o I !

R e el e Rl el e ety L L] S FPURUCH TS SR SN . AU | [N RS (R, PP | <
% o | <o, xo! <ol xx .
< 9 weoND e N “w
,,,,, A N T I ©
+ Qe @ | wel Moy sl @) @inl | unl et el o dmn i T T B el TN T Ak s s sisn s & e s B S S sing © - = e s Sioioelie Selp el s Sy S8 s e el = 2

I - -

u nM Ll . ,Iq“ il . <
LD e i - I - ' =
YRR RO v e ) ' ' ) L ' g

i i i i ;

M - @ “B | L e NN A./} <o «o 0 Mm@ o © ™M N @ ¥ 00, <N o i

Sl 3 ) ; J-’ JZ JZ, JL_J'J ~ o! M M, N ) M, N

=l : o ; ! ! ! : ) 1= <

‘‘‘‘‘‘‘ [ e T el it ey Sty gty Syputy:: SN SRR Uy NOUpRUIOS SISt  ANPRDEL DUPU SR S S @ S s = A o s
” w, o, N, << N <O o, @ « «© le=! N <~ @ ~ o
= - ) JO: o, Mmoo M = M M
' - | =
........ To--p--=bt--—q---E s 1 Pz wb s s 5ihe 5= b ades - - 2o S

M 00 < I 0, <N O, <3 @ o @ — - N << <!

= 1Ny Ml =+ _o ) [ e ) ~N =

< I SR N S ST B SO LN SV SO N R LI S .

Mb - 5” N <3 <08 @ | <O ~o - a3 O, KO,Ab,ﬁ — wn! K

s MmN M o m T " N,oMm m ~ o~ =

S ' i 1 s g R - i Loy =

m i [ ' 1 £ H i i | 3

© '~ @l SN @ IO O, Mol QE =
) i ! j v — 8 Rl Bal el Bt Rl Ralil -~ 2_
. : L . .

c
©
-8
o
3
W
Kl
z
o
e
©
g
o
Q
o
i
¥ -
o
2
QO
Q
w
O
4
L
o
@
[i4
3
£
[

~

N

o

=

-

v

c

~

NOV. 1976 ’ [ang



-9

20 211 22

19
135

30 Sec in automatic operation

17118
10._10

MHz in

o
16 |

45 E Mean Time (G. M. T. + 3h)
17,

_100_ A0,

A2
i1

125,
10 9.1

10!

Sweepp {© MHz to 15

IONOSPHERIC DATA

long. 39 35-4 E

0809

69 00:4 8
05906}07

(ﬁov. 1976 J (ﬁF-MlN 0.1 MH7) J

StationgygwA station Lat

58

Japan

Laboratories,

Research

Radio

The

(A1 MH2)

F=MTN

o] [

NOV.




59

IONOSPHERIC DATA

o
[ NOV. 197§4J i M(3000)F> (o.oizj 4§ E Mean Time (G. M. T.+ gh)

o {) [} ’

Stationgyowa station Lat. 69 00-4 s Long 39 35 1, E Sweep of’ MHz to 95 MHz in 30 Sec in automatic operation
X00:01:02103:204?05‘06‘07 08 . 09\10‘11 12\13‘14‘1 16:17‘i18j19§:§20:21i22;‘23‘
a) | ' | a | ! | : '

1

Py Fi I T - o
18 13201255 270 250 280, ?75‘,?70_255“279‘,2@54e@q;,aé,O,;w;,z?,S, ;pojzz}o,aaq,,ﬂo 290, __31_0__5;
17 FloOR R AL A R/ __FJF _F, | : ‘U FIU_F g R
L L 265‘ 2t }]5‘2§§:22§:2?§4g95‘}87[29§7}]§4{ Swiqi,sgs ;gﬁvgg,
1 ‘ uEl__F ! El gl : L]
s 1265270 ?75;7§v43§i,},§ ilQ,§55 265 305,305, 320,340 325
Y I TR I I ; - | : ! Fr
2501260 ,12154235;}§p>31q‘3jp‘290 795 280J 0.320.
F Fi__F! o F i1 F
5 2451275 1 280 285_320‘330‘330'330
F. F
60 280280
‘ Fl OFid_E
) 0 1275
; FJEIJF
1275270 280285270 30!
L OF FL_FVEL_F F
1310 300 1310, | 1295 270 2702751290, 35 |
f g: A F A R F P F} B F Eo LAl A
. a
1

COFId ' FJ E1F ; F
! L%§9,?§§“{12L€Z91??3_€§§@€§§ ?]Pﬂi?i §9§0}J§_Z?§,§9§ 335,315 }?ﬁLEQ;LSQQ
9g |UFi ! F_Fl_F_Fi_F TS T S | L, F RI§EIJRIJR
| ©7 |320,315.290, ' 280,295,290,280 265 ?§P,Fﬁ§’?§94?§§ 1290 §Q9p§?§,}99,}99 3501300, 13151335305
50| RI4.RI B! F. Al_E Fi A/ Al El Fl_El_ F! ' o F
1300 Tims T Tiags ! 0 Flasf asfiassiars!2as 315! 305 310 5]
B Sk A B e
Al R sy L .
R s —— = ‘ gy
00:01:02:03 04;05:06:07 08;09,10;11 12:13:14 15 1617
i ) L ! L . L ! | ¢ i |
! ! ! i “ I [ ! ) ! 1 | iz
oo R T A ol
CNT| 8 6 7' 8 10! i0: 12: 16 211 20, 23 23 38, 26 27 27 29 27
SR A el Skt it e Rtk it atey S A P
MED| 54" Fo o L Fi ELFr F B F | 436153
310,315,290 282 2802852721270 2701275280285, (285, 28812951 285 300,310, 325] 32
i _"’,‘_"7‘ ”””””” . i S STHETTTT TS T - " _"\_"_
uQ CF FlF_Fi_F __F'_F ‘ '
315 B 12951290 2851295288280 275,280 28 5 288, 292 310 305 302, 3101 325.330; 33

I
= A F Fu . E F
260 260,265,268 278 ?72 270 275 278 235 50?‘310 320(320 315 310'300

[NOV. 1976 l ME3000)F2 (0.01)

F _F'_ _F.__ F
LQ 555 2801276 270 275 275 366

The Radio Research Laboratories, Japan




60

IONOSPHERIC DATA

INOV. 1976 .

o
{ HYF2>  (KM) 45 E Mean Time (G. M. T.+ 3h)

Stationsyowa statTion -2t 49 00 4§ Long. 39 35 4 € Sweep 0§ MHz to 95 MHz in 3¢ Sec in automatic operation
T T ¥ T T T T T

o ’ o 3

Hour i | d | | i ¢ i 1 ; ‘ i !

\ 00 : 0102 03 04\05 06\07 08'09 ‘]0 12113 14 115 /16 17 118 119 120 2122 ' 23
Day | ' e ' ) i i ! , i ; ; : ¥ i i !

] 0| L ! m 8 B8 __ ! B B B _8 L L .
I IETE ST _,"3‘,3,5;;4_-‘*??,5_.’2??!__“ ____‘___.,5]_0: R 330 ! : b el

e

uQ

LQ

'

1295;325 ;31.3. 3;81350, 360‘3651350;31.5 342132013201 320110[ 290;29012501501

The Radio Research Laboratories,

NOV. 1976 l L HYF? (kM)




61

IONOSPHERIC DATA

[e]
INOV. 1976 ‘ ’ HYE  (KM) 45 E Mean Time (G. M. T.+ Sh)

<] ’ [} ’

StatlonswaA STATION Lat. Aq 00-4 S Long 39 35. 4 E Sweepof MHz to 15 MHz in 30 sec in automatic operatlon
T T

i;f 00 101 102 103 o4 | 05,0607 08 ‘09 110 111 E12 ‘13 114 115 16 ‘17; 18‘ 19 20' 21: 225,23
1 B B B B al. : Al . Bl B 8 R ; : l
I I ;;_"L__,‘_‘V1?994‘;;¢?§94229;»,,L__,1 ,,,,,,,,,,,,,,,,,,,,,,,,,, 1“_QL?35421Q.Z§Q zSOrziiung_

350 355 265 245 2&5 225 225 225 230

[ '
'

e

A‘ i A A‘ A‘

77‘390 195 235¢zoo

o e R A Al L T B SR A AN S R IR RS RS R I 4.8 FRY 4 - NN

1

‘zao 250 240 250{>;
I

AU !
! 270 270! 1250/ 2

'

21 ojz 5 ?55 245 250'_

SO 215 7051

Al
\QOO ZLO 205 215

210 220 200 200

r

i A
‘,,,:§§QM}PQMQQQL _______
Y Py
! ‘300 270 240, z;okzoo
\

CNT
-

MED

uQ

LQ

,gqolzso zso 275 |

258 255 280 252 ?LU 210 210‘218 202 270 200 205

200;210;2001205{2081715:2101225

230;250;238!265

NOV. 1976 w [ H'F (KM)

The Radio Research

Laboratories,

Japan



62

IONOSPHERIC DATA

rov. 1976J r HYES  (KM) ‘]

3 ]

[}

45 E Mean Time (GM.T.+ 3 h)

30 sec in automatic operatlon

Stationgyowa stayion L2t 49 00-4 s Long 39 354 €

Sweepo §$ MHz to is MHz |n

K, K
j 2 105 110, 110

5 ) A OK\ 0
”/l%gz#’”{}%xéﬁ/l1

91 1oo 120w13o‘ 95

100‘110\100 11

28 150 310 78 120 100

80 1400 1oo

i
I
I
B2 PR

125 100 15 10s 100 95 100

|
'
'
.
|

125 120 110 110 120

XOO:OI‘OQ 03 04 05 06\07 08109 10 | 11 12vl3‘14‘15 16 | 17‘18119 20'21'22'23
5 ! LR AEARE e A .

1 B, | B B K ! 8 8 B G B B B B B G

41800100, g 155.105,100,100; & 0o fo_ogo ot 1160

CNT

MED

uQ

e 100;1001100;100 100;100,100‘100 100100,

0110203 0405 06 }o: 08 109 10

98 100;

98 ‘IOO 1"

511?5 1Ao 130 |

0 105 105 110'110

(ﬁov. 1976 J ‘ HYES  (KM) J

The

Radio

Research

Laboratories, Japan



63

4§ E Mean Time (G. M. T.+ 3h)

IONOSPHERIC DATA

TYPES nF ES

5 T
- r
S| m ) | i b, ! ; T T T
Sl ‘ | i Q _ _ i
= <Oy e Te=t T~ ! !
® 7 Xe| Te| Oe! <! Te! | 1 | !
5 Sy g I sy el v N (N NG . R AR RN
2 N ! | ] ! ! ~ i : ‘ 1
i i 1
ol bk ~ ! | I
= - - ||I,|711_|||_Y!‘l
=i h 1 1
5lin - i | |
BT o~ q ” |
= gy L AR | S M | ([P
5 | i 1
I « ! 1 :
o ' “ |
i L H
e B
ol = o | | .
T — 1l 1
i PN SR T S S
1
£ @ I ! W
— 1 !
Y] ity ettt R DS SR SR ST T P S - it S IS SRR | SN (. SYRPR . SRS (N | I SO N Wi Rt T T 2 R ! ! !
N e \\Iklrr\_\\ll,ll\\“IIV\
— ; |
I = R
L ! ]
\\\\\\\\\\\\\\\\\\\\ LB S PR S S
© ' |
= © ! ' '
- B - ! i ’
~fias P : e et
Bl p— : i
o ; ! |
2D o -
- SN [ | S | S—_
5| = A
<+ f I I
r\v lllll ! ' I !
: o e ol e s B il e e e
ol LD i
a =z |
M.W.IV\ I
3| o~ .
0w - =

. csmara
S S = |
: i) R S—
nw| © _
m - = i
L= — I
& SO dis
Nl D ! o
=) 3 X
..... =
" 1
S| @ i 1 - E
=] i |
a0 | Te | @nN xe ,, i | ; i ' i Lol ! ; _ S :
. Rall . — R T W= = NI TR T !
X7 | ! | | | p%3 | ! i | ! i ! e ) s
| T < i I Mo e = 4 ! i : i ) s :
a2 ! i I | —— I 4 ! < ! ' [
-l | : TiETIEC] i @e de Tel @e) e &N _ Tr de Xe! dei Om, de! xe, S .
; ! i P ! T e - J = TS EEre e W Ny =S r i - \;\>\ T VV\rll\_\\lLI\\\—l e \I;Lr\\\nwlll
. ] i ) i
M —e ) e ! 4 4 ! : d ! ' <! P O i i : © !
ong amn xe! i 4 g ! e N e !
| D jremr  meneel ) on) On it Mot i e s D i R X @ TN | en | O O BN e O e <« !
e R L) puivuiulls R gt -{NORS Ehniping AR o B ingbelll e 4 e s = = i
) i ' : . M e 1 : ' ! . ! i b b3l '
x o | 1 ' e e h
o Y- s B 9T T e XN Xe &N BN e @ Te | e R1“L2_C:»,_L6_R1u = A
o . ! r h - il bt e FEEsgE == s sonEseRE S s p s sl = o F TR SE B S e o i ey = e
=1 ! e ! i ' T | i ' H ' ’ ' : ' ' I '
' ' - L X' < ' 3 ! | < |
e —— O @ @ ! ! ' ' | -, < | [ET.N]
e =t | Ee @] xe ' Ce | e, e e @e oe! T, an' o Can, ! Oe —e e = [
i i ! i ; ! ; H i & " ' o : de
2 ; v , : : 4 : - ! : e i s
e § i | " 1 i i
o 3 — —! Om | e : ! e I T Mo W.l_ "K.l" e Lo % '
=ls T4 i el T X! e, L ON JN | Xe !
.M < R s DR R TR B p—
' I ' | ! ! !
b LOMN M| i i i ' { | N |
| < L EN @ e X _H.I,I.Z“ ! = !
P B i St Sl A SLAh R SLEE I L EEEE SEEE SRR R A SRS o R e i i pim s s e R S B S il - - - -
3 = | | h ' | 1 ' |
o | i XN | ' | 1 = :
SL__ | SV x| o) &Nf e @) on ) ae ! N T MM e, | e e o |
= % i EEEE S R e e i Er S R e e it ===
. X | [ | 1 i i LN,
c < 1 | | H l ]
olie LMol Ge e ! ! | e T h b4 ;
=8 Er Telxe! X ae! ! _AR1“L1,R1_ e d
- Hw\, & ! [ 1 i | ¥ T T
A - i o N I = <)
a N N NN TN NN ™ |
il ] 1 i 1 L .| 1 1 1

Japan

Research Laboratories,

Radio

The

Lﬂpv. 1976 41 [jrivﬁsé nF ES




64

IONOSPHERIC DATA

o
45 E Mean Time (G. M. T.+ 3h)

ﬂsc. 1976 !7 ExT (0.1 Muaj

- v » ¢
c N I | ; ! 1 i ! ' ! ! 1
k] e XM © | XO! Xe=l @l Xeo! < | XA X0l < 1 o O X0l X0, XN
] = ~! ' w, = = - | [l ' = ~N = =, <
2 i i ) . © : 1 ' I I ' | : S
£ gusmarme =l i il St aett I R e o bl - whalh| I eyt hebie oty |
2 xini XK © | X0, M 00 001 & xel @h @ ool n, X0 xO, wn h
) < = oo s e = Y T I ~NoS o <
I L [ ' L a 1 ~N i ' !
' 1 i
) -l P >0l X0l XM Xee a0 X3! 00 XM XOM @O & s o -xm! xe 0|
m T o o, M = ~ Ml S H
6 . B ,« =
E b
© ©
e
S
[ 5 o
£ 3
o
o
- 5
o
" g
3
R =5 N I 14
N
Il B ot -—— k== |- —=4
= o
0 o
s ©
B : ! ! 14
o Xoc“, >anl
fhord 6, al r
N +
I
ur O
o
a
el Tl Rl T T Tl el Al O e OB b At
[}
2
0
w
A g U AV SRR S SRR M FUOUS SR syt B S B e B i il Ib=t. Sty B G AP R v S L
| g
bl :
o <« o ~N © o, o
| O ,oel o~ o, wn, o
o . I i P |
1 1
wh ottt e e ol e R TR e e f el e e o mian ole e | ml o w jm e = = G iy Rl ] i
£ / o, ©| ! ! |
6l o Lo L ' ! '
S ; : i 1O ol - i
« i i i ¥ e ¥
- -, oo o >3, < < N O 3 ~
KIS Ao oan e, = PYEE-VET NS N
1 C ' = ' ' x
- T Ihvis apivatose M I
‘|l @ o o' « > = (4} < o, <
c ! ' ©
S o i 7" ' o < S ~Noer & e 41.
e Y (JAPSN ST PN IS (R . M| (S P LA
- i + [ B o
o ) Lol @m0 N X8 g Mmool owm, N ~
< 2 o i (IRl = o 2_, 0| o, Lol
! ! 1 Q !
!
BT R R e e e B el e AV:moy"..\»".lT“:.J ............ e Gy e
c| <« ' a | Vo <, xo o, N~ 3 o >
1| o , o, , @l o 2 M N, 6” n "
= c 1
- ! . L ! - . 1
8 b —— A L— .
2l o ol wo | =i ol n, x s o Ny ol @
W ['a wn! [Ta) < N wn ["a) =
- O = ! 1oy [ o '
RO | MR SR OO o9 NN . SN O I e psiet v foiiale pusduln A piohes: g ot ot IS IS (S0 e et R Aﬁ:,rl!
S oo @O @O BN 00| ®C! < o ©, 0, «! @0
e T == 3! o - =, NS
- - o
‘‘‘‘‘‘‘‘‘‘ e e ey e I
M Le @ XA Ml o XN < - M, 01 N ~
Py Mmoo My T ey N, o e = o
o to =2 o i ! I -
] L e O O e S e B il sboiel - iyiivll Iebdui atals sl abriy. (oot SPOT W ot NP AN B N R SRR - S S
»|l o | e < “51_R3_A o ml o o & .
M P=3 _ wni , - o NS T T o
= L 1> e Lo b w
©i5 1 I 1 i 1 (e v 1
w13/ Wi~ 0D O W_E_Q,Q
) s NN NN ™™ | =
o, =2
L 1 1 it 1 1 1 L




65

o
4§ E Mean Time (G.M. T.+ 3h)

IONOSPHERIC DATA

1 MHD)

0.1

FOF>

3( Sec in automatic operation

Sweep o,f MHz to 45 MHz in

wo, —

wp - o, ["a) wi 0 w
an 1 1 =

[ I S T R . S S S
. woy ol O, w o

nn © 0! [l O, ~

m = ! [ T '
Eomal e nodme s da s oy se ws

o o WO wenl w wc

M w ©°' w0 n

i '

Lo we Lo ug uwo
i o V) v

s Long.
08

i

49 00-

U w

- - LT ug um ow
Y ST

wn

w

Stationgyowa sTaTiON Lat.

Laboratories, Japan

Research

Radio

The

i
'

08 , 09,10

05 1 06 | 07
0.1 MHZ)

FOF2

|

1976

DEC.




66

IONOSPHERIC DATA

o
| DEC. 1976 l Fr‘o:i (0201 MH?) 4§ E Mean Time (G. M. T.+ 3h)

o ’ o s

Station gypowA STATION Lat. 49 00 4 s Long. 39 38§ E awceppS’ MHz to 15 MHz in 30, sec in automatic operatlon
T T T

00 101 102 0° 04 105 06 \L7 08.09 10 1t 12,13 L 14 ‘l 16 17 ‘18 ‘19 20 21‘ 22‘ 23

AR VT
i : L 1340‘3501370

S S N SR I \ e B e e e e
i
15 !

F Fi F
20 320;340‘360’370 380 Aoo A‘IO 410 410

A* A' A A' A\ B,

400 400 400 }4

T T
v 1

i
|
'
=
I
|

| F
‘320 340 350 370 380 380 390 400 400:390,390

31 ' 1 y! ¢
1320330 _| v39o 390 390.390! 395
105106107 0809, o 11 1213114 |
e ; ‘ - =1
N, L 170 20 24 220 25) 24 27 27 23] 26
e e I e S e e S = 17»—-—1—»——‘»-—~-—~7‘7 ——————— P - S
S A ‘ ! | ; i
MED 1350/ 360,370,380 44014001400/ 400 40 00;400; 400, 390,380, 370 36
uQ N ST X £ 4
|y I S N L 1 I 3_5._0_:_3,5,0_1}_"9,1‘3_8,A,5?9,,‘:(10_ 400! f‘_°._°A999 400, ,‘119 _‘:Q‘?.,“_QQ‘E?Q_HS_ 399-3_“_0,\,
i | \ ' {
F
La §356 370 3701380 390 400 400 400 400/ 390 390! 380 370! 350 336

The Radio Research Laboratories, Japan

DEC. 1976 limn €0-01 MHZ) 1




67

IONOSPHERIC DATA

o
’ DEC. 1976 } ‘ FOE (0.0 MHZ) 45 E Mean Time (G.M.T.+ yh)
o bl o b
Stationgypwa STATION L.at. 69 004 s Long. 39 35.4 g Sweepyf MHz to 95 MHz in 30 sec in automatic operation
e e =g Ty g e s e Ve e - ! ,
NK\ 001 01 02‘ 03 04 \05 '06 107 08:09 10,11 1213 14115 161718 .79 20 21, 22 123
Day ! ! i % ' ! i g ] g | ¢ | : i
T T T . - T T ! ; ‘
1 i I Lo HE A u oAl ; iAl B A
! L ( éQQ',ZZQLZQQ,?!’5;,?,5,, 1 230] ,Z,Z,Q.ZIQL SO
1 ' L. TU_A U AL | ;
ot 0; | 0270 2 1

A A i

A i
- 200 210,230 255

Al 8‘

i 1 ¥ A | Ty A

1115 70 200 2101 225] 230 265 270 290! 2901

' ; K} AU Kiyu. K A A |
3900 3700 " 3001270 "1 " 300 za? 27E 29
U K' A A A A B. A'U_A !
_399i,,_‘__;L__W,,,.,,,,;,,J,2,7,°“?99‘?70

A AL A Y
150, 1260 ‘zoo 225 250 ?60 270"

A\
Ay A A
_2_15_,39Q _?59 _2}_0,;2,1,5;“2,(3()_‘,“,‘, 150! |

,,,,,,,,,,,

Ki Kl K
}59;,370 320 360\325
Al 1 K _ K

8 !

: i AL a !
) hzzo 250 1300 ?90 280 285 285 295‘_279'7“:72_55‘#25_0; 2000175
AlUFL A yUA ALA AL A A A A A
20,21.0’ 270300, 285‘ 295 290° 275‘ ; Lo THa0pi ‘
B B ! ‘ oKUK UK i
,.Z,aqr 295 280 290 zso 280 __;72975J‘72‘870”2727q,g§g _1,6_0,73,5‘0 360 |
AL Ay . ! oW U A KK A
U 250 21.0 ?80 295 ??,5.2,9,5,,2,9,0 ,2,89, 250 ! 260:,2,‘351. ?J.,5,;,2,1,5,L§§9L 355) ,,,,,

A Y
250 265 270, 270 280 290 280 275 270! 255 ZLO 210 195 170, 169‘129

‘ | H Al
280 260, 250. 2:.01 239,_2_0,0_,,1_5_5_1“ 1140
\

H

AU A

i 195 L?oo 220 zz.s ;zzsﬁ_f 1290, 275
29 A b A CoAL A A L
s - ,__.,_?P_O_:,?_ZQ‘??Q' ,,,,,,,,, SR ?309,?,3,0,_2,@9}. _______
23 lu_k AT Al Al AR Ay ALy
[ == oo.a320 oL . ,280 . 310,280 _ /280,280 2
e LR
' ! ALCBL_ ML 1A
[ 2. 50,260 280 7_1, 3954 .
25 ‘
26
27
28
29
30
31
I 32‘13‘14 15
CNT
MED
-~ # 260! 230 240,260 260,285 1295 298,295 ) 298] ggq_ga_ J_o_._z_qz_ 2_5_0_ 24 2_1‘07‘_1_9_5_._3‘15‘,_3_1_5__
A iake pindinratindindditiede il il ‘ﬁ___;___> 7 1 1 1 | ¥
LQ f

K |
250 190 200 220 ZAS ©250 270, 275‘280;280;285;280;27

! ! !
60 250'230 215/200,170,160!140

rnec. 1976 ‘ l FOE (0201 MH2)

The Radio Research Laboratories, Japan



68

IONOSPHERIC DATA

o
4§ E Mean Time (G. M. T.+ 3h)

1 MH7)

0.1

FOES

30 sec in automatic operation

(DEC. 1976J
StationgyoWA STATION

Sweepo,§ MHz to 95 MHz in

39 35-4 E

69 00-4 s Long.

37

_ 36

J

1]

A

LY

Japan

Research Laboratories,

Radio

The

|

‘ DEC. 197644J } FOES (0.1 MH2)




69

o
45 E Mean Time (G. M. T.+ 3h)

IONOSPHERIC DATA

MH7) '
69 004 g Long

F=MIN (0.1

Lat.

|

1976
Stationgyqua STATION

DEC.

Japan o

30 Sec in automatic operation

Sweepo § MHz to 45 MHz in

39‘35~a E

ol
® |
N '
N (R N .
Pl i = e B e e e . e Rl R o il S = D o kbt
o~ -l
N 1
I
e e LSS NP pupnpy . SRS R IR P G SIPU S SO Sy PR S S SN ANUPEL SURSIDN PN RPN IS NN SR - I
[ {
— U -,
o~ N Al
S - ] !
o o o N o x' o o v v oo o e Al e o nN v e e T ATl T e u
o _ o
~ ! -
: 3
D “_
— I
'
PR S =
)
© -
i I
LEEN - OSSR S e ol
: b
P 1
-
T NP NI SR P
<
© e
o o : +
— 1 | et
| — '
7 it e ST ST B e o et ey, - eyt AT EH I PR (B NORE IO SN NPINP: SN NS I OSSN I S S (S IS S TS U
o e NGom - N N o
i . - - ¥ M ! N e
[t el ' = ' [
P -—4--= AP SN SRy SRR E—
@ -l o~ c = -! LY O o
o i ™M L (R m! — — -—
| T R o I N I A ' ' 1
i o e al S B e
o~ — (=4 LAl —! o~ cl o
b i N e Mol N e
y = 1 ) - ! '
!
o : RO
= o o~ ol - Nl o o
— ! o~ = M, -l N e
e e S e e Taoet . [P [ SO (U AP . RIS (P SRR NP SN S (NI IR SN SRS : (U S S [l I ! !
0l ! e oo ol o el Talm P Rt ot et g syt e e g e e m e e e g s e e —p el iy anacie sxlaskeodex = es P\\\l,l\:l
o ] ©, ol - <! o o
= _, L = moel N e
ety gEs e od sesliee salbamm B as Lo e oo o a ! !
= c! S SR Sl e = fas E o
2 < Sl N| o e o
Il AL A= B
EEETE | (P E PR St Sy SRRpe. - NEIP S AP S L i !
O of o © 0 o o o o1 ofa i w Gl al ek el e e e AT T e e e g e s e e g e [y b ekt bl iy
% =2 W, € ! = o I o
R el =0 i i
N TR 2 :
©o, y . + L ¢
~ | o, N | = © &N o
o o [ ol B x.” - -
e + . :
= = = R e B o e e g jim = = Rl e
o (L o o 0 ! - ol =, o
o : I S M e e
e I 1 ] ' i
e i e T (T Sy PPN SIS St N (UL ST (J: . SN [N SO ES: [SS S AN I S H ) .
........ e e e I el e o e = 5
73] & | | !
9 il el o 45 = ol ¥ o«
o] A A= LR
““““““““““““““““ i !
Py o RS = e e [ Slsee g
ey =l ! o, N -, ! = o
= 1
! ! o S Mo e e
NSRS S SS8 ] ' ! I
!
s , _ B 4
™ e i o, N ., ~ =, w1 o
o ! ,, -, = o M e __l“
N R T [S— t |
6, 3, 0, Pt OB 08 B0 it ant BB i st a! !l BB bl aamd el s omal S ET T O T S TS T W T TS e s e s = - sl \\\\,\1\1,/|lv_v\\\4
o oM, o N e -, N, O o
= I _ I o ! [
! : : - - Lal -— -
L | 4 ! - i : !
P Lo ) e U PR HS S S e e e w il e ey i e R e e o e il e o s s e i e e 6 i el s e ol ol e e S e e o S B S s e Al i ! !
. Y = N ) B et
= -l =i - - (=R o o, o, =z O
: “ ! ! Ll M, ey e
&S S N . ) | i
= e e ssSsa e eiie v e e e ol  fcs f B e S R e o e ot i e e o B el s S el a e e e e e Al e i i . e e G B el s e !
© o o o Nl Ndo o i of o ria ! o wi ol m T e T T e e T W e T el e T T ST L T TSI T T T T e 5l
1= L Mmoo -~ o N o
o ' ! ' ! - -3 M - e
! '
. T T | T ! I ! I
3 ! i i ¥ i =N ]
a\m = i o~ ™ ; < o n.4lu_ m w' g o
| ol R Si=2.>;-

Laboratories,

Research

Radio

The

MHZ)

Loec. 1976 ' L FeMIN (



70

IONOSPHERIC DATA

o
’ DEC. 1976J Fuaood)i} (o.o'1>J 45 E Mean Time (G.M.T.+ gh)

o ’

Stationgygwa STATION lat. 69 004 S Long. 39 35 4 E Sweepp S MHz to 45 MHz in 30, sec in automatic operatlon
:gi 00 /0110203 04 .05 06 107 08109 10 11 12 118 114 115 16 317 ‘18 {19 20 21‘ 22 1 23

DU Bl E A FLEIUEL F Y E CF L FE _FL_FE_FFl 3 rl Fl_EI g F
315,280 280/ 12752851 801275 280! 295 279}1‘?7875_1_§QQ2>2>§§-}9701‘73_1_QL‘3_1_5‘73‘24(2 _____ 113401310
""""" [ "‘_"‘“_'T”‘,7”*“’""”"‘""""" : [ I | i : 4 1
2 F! l ‘ CF Fl_ FI_F FlL_F o _ 1. ! ! ! |
' 1 280,275 230w290‘?59;280 233,5‘«259;??5;,?,59, ,2_5_0,,}]9 ?_95 305 370 }J,Q_NQ _S_L_Q,SéiASES_QZ_E 320
FTTE[TTT e (st it A S . ]
3 | siJ §'d RIJFIL FIUEFJF_FJF__F r:
300, 1 57‘2902270$ 1275290 2851290,285:270 300,315, 315 315 _3,1,0”3,3,9 §1_QA3_’0_5_ },1,5__3_55_}.3,5'_3_0_5,
""" Dl e i i D B S s S 1 | Y ‘
R S (Y ! ) Ty F
|4 |500; 385 260
5 ; 1 :
6 59 |

F
75 o
f £ ; 1 -
o 30 ?85 275 2851.300. 325

F

|
|
'
oot R i,
| |
|
|
L
|
|
'
I

Fl_F L F F
.-1285290, ?95_‘2]70” 1285 275305
i A

280 280 290 290

,,,,,,,,, r,..,,‘f__,.ﬁfik__7,~,.._

i F
00280 280 27 265 285 285 3001 295!

i i
1 : i !

FoJ_Fid
270 260 295, "51.5 305 33033

) P! g
290 75 280,

F \ i ] F
,,,,,,,,,,,, L?,?"J??9,‘_?_9,5,_?_Z'éi?ﬁ,5,£2§ ?-?_5..},15,}_29,,__J,310,f_3_2_u_____,,____
l ! : ) F F
280, _2_8_0_,2,‘2?4_3_°,°,,2A7_5_r??_5__?_8_5__!19,_51_L§?9,,§9_5J____‘_, 5
B B, RI__ 1 Y. Y Y Al A T .
' 1210, : | ; 1325 320732_ 1305
e T e e B b ST Bl 320:32
FoF _ F' R' R, A R, [ R§ A
L2500 o 3500 . ..
! ! ' I ' I [l
‘ ! ; 6 6 sl FioOF R _F F F F, RUE F
L > w 1275 280 . i 1300
o102 : 1110121311415 1617118119 201 21122 1 23
—— m— g e Dl e - S
sl ! ! . ‘ ‘ : | ! ‘ : \ ! | ‘. i x '
C 19! 15, 7' 7 12: 91 131 16 201 21 17, 22 23, 20, 25 25 26; 26 22! 27 27[ 28, 261 21
_,,,,__,_,,,I,___‘ ffffffffffffffff g R kel mainie REEE alchue: ”‘f—-r f—"--' it i [t ity
MED ; 5 AP LN w ‘ !
305, 290 280, 390 26 2751275 272 27 w270;?80,282‘285\285 280 280 ?as 295, 310 326 325 322 323 320
f‘**‘——",' ************** TS o ey e R e e S AR e e
ua O Fi_F _F'_Fi_F_F } 1 [ CFl |
315, 3021282 292 280 29(%285}282 2852801285 290 292,302 295 290 300,31c=3201330 332, 335 335 335
E m_—-‘— __________ \7_—7.:;_71 ——————————— ';;‘77‘ ———————— T - "_7:__ "_—7 ‘
LQ ‘ ! Fl_Fl_F _FL_ ! ‘
29212781278:270 260270265258 2681265265270 278! 270 270 265 265 285300305 318, 315 315 310
— The Radio Research Laboratories, Japan

DEC. 1976 M(3000)F2 (0.01)




71

IONOSPHERIC DATA

L

l DEC. 1976 )

HYF2

o

(KM) 45 E Mean Time (G. M. T.+ 5h)

o ’ o 3
Station SVOWA STAT]ON Lat 69 00- A S Long 39 35- 4 E Sweep ﬂf MHz to 95 MHz in 30 sec in automatic operation
For ‘ T ' o
\\\ 00 101 102 108 04 ‘05 v06 I07 08109 110! 11 12 113 \14 *15 16 :17‘ 18. 19 20 21122 23
Day ' | | ! | ] ' | " 3 "
| w ; : 1 i i . : . ' l i 1 ! i } i
! b oot 410.370 340,325 3451345;340:325 35QL§§5[§@Q[§§§_3 [3@5729p7g3q»g99* 77777 ]
T T s e s R e e S PR A et S ‘““““r““"“ ' | | i § |
! ! ' I . ! ! ! ' I ] ! i 1 H
2 i | 1385350, 330330 lsxo sgg 399 325, 350_;sp_§pg ;59 jjp_}ijqu_g?j _____ 245, .|
PR i A it el Wil miind it e Sl S s R AL el H | 0 |
3 N Y I T ‘ ' Loy
; ! i 3703051345 325 345, 325! 330 380 320 300, szo 3q57§aq729@ }oqugqﬁ__‘__,‘t__;; _____
I A i A .’"‘T'“T’"""”"'" ""'"""'“7 S s e Ty T - 1 [
4 ; ! AU s o ‘ 3 V) :
: ' 1390 42 20, 400} 380 410 Aao 340 330,350 4001 330: 320" ___L,,‘ ____ PR S —
| 20 3es) U T
: ! 1290 ; ! |
. s : 120 e ;
By g »jsso 155! x7o 375,430 3§q7§1q«§gq_§§§&350‘ ‘aoo 340 330 ?9§Liiif 300
; |
§

e e R Re AT A R AL AR A 64 1 A

450 485 400

,,,,,,,,,,,,,,,,, ‘370u370w35§ 380 400 370 315 zao 270

e

‘355 400 370 275’

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ST ——

380,35

450 LOO 380 370 355

TR TR St st 5 . o 781 N I
_,,j__».:’,,-_l._>,_

390 1.30 1.00

uQ

LQ

zss;zsz:

The

DEC. 1976 L

Radio Research Laboratories, Japan

(KM)




72

IONOSPHERIC DATA

o
roec. 1976 H'FE  (KM) 45 E Mean Time (G. M. T.+ 3h)

’ o ’

StatlonsvowA STATION Lat 69 00-4 s I_ong. 39 35 4 E Sweepﬂf MHz to 45 MHz in 30 sec in automatic Operatlon
igi 00 ' 01 w02 \03 {C4 \05 06 1 07 08 j09 110 111 13 L4 ‘15 &16 317 ‘18 ‘19 20 21‘ 22‘ 23

‘T T T r ‘
|

‘200 220 ?25 240 205 21 ',230 230, 280 310

,,,,,,,,,,,,,,,,,,,,,, 1_,,,___,___,‘___,,4_____,_
I

265 ?60 260‘250

285 250 250! ZSO

A A
L290 200 ?25 200 ?20 2?0 250

A‘E A\ %
‘250 200 210

4-ma
‘
‘
=
‘
‘

: 20012200
31 AE A‘; Al A AL L al, ! Al A; Al ' A':
: ! L 4 3 '!0‘: f '230 220 205 205‘21 ”2 0,200 215 250 240 230 350! 310
00 101 102 éos 0405106 07 08 09 iiD 211‘»12 13014 i‘5ﬂ( 6‘ 7| 181 19 ¢ 205 21! 22 1 23
! | ! | ' ' i e T | , ' ‘ ! : 1 | !
EN,T___Z_Z,L?J_LE_1_2.___1.2;,_1_6,L 20i,zz_’__z_z_i__zz_g_?i: 26, 26) 23] 26"“?{"’.,?éiﬂ?_",3__2,31,3’-_2},2_9_1,,291_?9_:b,2_§~

MED 302 1300 322 3oo 208,275,228 zos 205 | zoz 220 zzo 21n 212‘211wz1o 2151215, 220230, zao 230, 2681 250

uQ !
-7 ﬁh‘? __________ “—71 \ " ] | ' ! ! ‘ '

LQ (5651770260 zso 540 133013021200 2001360 260! 200 200200 200! 200, 205! 302 208" 215 220255 260 245

DEC. 1976 H' (KM) *J

The Radio Research Laboratories, Japan




73

IONOSPHERIC DATA

o
{ DEC. 1976 . L HYES (kM) 45 E Mean Time (G. M. T.+ 3h)
o I o L
Stat:onsyouA STATION Lat 69 oo.:. s» long. 39 35.4 E Sveepnf MHz to 1§ MHz in 30 sec in automatic operation
Hour | i I i i 3 o ! ! i 1 i
\00|0|w02:08 04 05‘06 08,09 10 11 12\13 14‘15 161718 |19 20 21 .22 ' 23
Day | ! i i I o ¥ : ! & ) i '
KooKk K k1 g ' oGy % B, & ; cf L6 L6 6 6 6 __ ! Bl
_._I,_,’,",5,7,1,2,5L?_Z_Ql_"??_1!2"]9;1991 s 105, 1100 3 A
K, K| ; L6 L6
2 105;105‘105;100 P
————— R S Bl Ttk e At
| i -

g "100 100 100 95 110‘110 1oo‘1oo

oy ‘ ;
ke ' R 25 120‘120 71107 717?75“17170
s
115\110 105‘ 95 00 100 9§ 100
LU _95100,100; o8
8 K' ' B |
11?”0 100 ’°°,,1?5., .-95,130,

20, ,‘,1,0,.,120 18“,199;139‘]99.1?5_105_

10 | IS U TR
el RN TRNZ T L ST YT L1 13
K| ; ‘ ‘
11 1110 125‘100‘1007 N»jfoﬁoﬁj_zis_ 100
12 K. :
100 1151105 148 100 ,,,‘1‘!9,"00
13| 8 Yi Kk 8 Lo 6 ! 6 8 B
I } ‘17370‘ 1725;71”2_0‘7171{5_ 100 12001 11110
14| ! ‘ "6l 6 6 ! | ' 1 ! ' )
HOO 108 130 100 110} 951101100 100; "1 i110] 115 1oo 100 100 110511001100 105110

15“ 9/5:100_125‘120 1001451007100 95 130,110 115 105 1001115 100 100! 1on 1oo 130 12

16 ; | ' 6! 6/ 6 B! B ; 6 G G 6
|2 | 95 95, 951 95 95 | ‘110‘110105 " 95 120120 _E13

e 1 v e o i - vl i e o i T
|
' | | '

K : .
7 171—5'_‘;170707171700:100 100‘190‘100 100 105 125 130 115 110 100 105 100, 100 100 L]QO

' X |
18 K i ! ! | G; G‘ G‘ G ' §‘ K
| 1_3»97 95;100, 95 100 95 95125 100 7100 ,‘173707 e ‘ 130 145! 172_5__1__7_5“160 110,115,100
19 B ! B K| B 6/ &' G 6 G‘ P P
o ”° J.°_°,_L,95; 95 100130120 100 ;1,30‘ Ak U S S T L (1T _1,«,0-,1_59,_1_6,0,,1,5,01,1,25
! i ‘ ‘ ‘ G ‘ ' :
‘20 110 100 100 100 100 100! 95 95 95 ¢ 400 100 100 1100/ 105100 1001120‘150‘ 100
21 | 6! 61 6 ; 6.1 G,
AERETY 130 100 110 100, 1100100 100 | 95! 100 1001100, 100 ,1725771_()»0}7”957;_]99 777777 178! 1135
K : b ‘ 6, ' 6 i el ¢
il 195;,?,9,_!39 130 95 95 95100 100/ 95 95100 100, . :
23 | ! i v i 66 i
on 00,100:100;140 100,100, | 10°L1°0 100 95
24 G - N 6 G !
100! L 1100/105 1+ 1100 95
L2 00 SR C R T S [
25 ; T .6, B' 6
_ 100 | 19011001 95 1001175‘110‘120 j }
26 ' i i K| K B“ !
150 ‘00‘130 108 95,.95,110.180 100 . ‘1°° !Jf’,JP,SJ,O,O,,_‘ZQ-]QQ: ,,,,,

2t et a4

l( i

CNT

MED! ;

uQ

l \
)

LQ 1oo;1oo:1ooj1oo 100 95| 98 100 100! 9811001100 105! 1oo 1oo 100,

DEC. 1976 l ‘ HYES  (KM)

98'100 100 100%105 105 | 110’100
1 The Radio Research Laboratories, Japan




74

[ONOSPHERIC DATA

o
45 E Mean Time (G. M. T.+ 3h)

|

F)ec. 19761 ‘ TYPES nF ES

4 T T T T = T T ‘] T o T T T T
S i | | ! I ' | i) | 4 I ) | |
=43 | I W,K1:LL%K2_ | el el e M l | I
© O ! o et o xe'! O X! O ' I -
| R i L s EEE e ! e
1 1 S i (e T I * {35 . iicad w5 T f
Qi oy 1 l ] l ! ! ! 1 i :
2 i i Me! Mo ! 5 X Me, < = ! '
X ! ; 1 ] i 1 B G Lt O
o ] | T O O N O an! O SN XM e @M T, O : | O, T
) /UG . S IR e S e em e m — == PR T - . SR SRS S | A riper e dl Piommesil IR igi .
" ! ! ! [ ! I J | 5 ! . r i i ! 1 i - - - I !
= < ' ' I Q I | e Qe ' ! 4 1
o~ | g | q | : | MO <, i ' | e i ! '
m C1MC3_C1.KJUL HZ“C2”R1_L1”R1_ CSNLZuR1_R1HR1_H1” ”H1“KZ" "C1"C2;C1 { !
B e === R e e B e B el e e e e it 1 '
5| o | ! i 1 I ] x| ! l ! ] | ! ! ' ! !
RS e e : | § D i el i ! . ” i Lo, . i ! ! i !
& " e i XN, oM T~ rxuh inn rhszu T R.IW ” Tl T, XN - ruq|” Te Te O ! Te| TN X! O ' ! |
£ Y . = T et | 4 ! I |
S & ! ' ! | ' ) Ry RN FERES SN 5 ' : h SRR . i " L ¥ 4
1 1 1 ! ! 1
ol e o Lo ! ! ! | e (e ) | oa! ; | ¢ i 1 ; ! o ! ! I
@ , oy ! 1VC1 O - oM XN XNy R L2"H1 WRZ,H1"H1_ O XNy X ! ! ! o= ' . |
1111 S o SN b Sl o R S P SO S e it £ oo g s et 1 ! 1
A i e I Stk S e e 5 aa o e SRR
(3! mm " O e H . ; ] I ! 1 ! ! ' | ' © ! | i
) | Orl el — OM, Om, O O | e O P xze!l on! Te o e . - ! .
P e e RIS D — O R TEUN: : RO A S Rl Hie e e ofe = L s e e S Ll e ! : 1
£ ) | ) | i ' | ' I i ' St T e A S A T S o L I A
~ 3 ! i [
il 2 e e | | | M 1 e ! T e i i i ~
- L ae) am T © ! ! i ! ! ] ! s i
T ! ] - =l L X oM S O N Tel Te ON ey x| - 1 !
“““““ T S ol D : Sl WS T SEGRTEREES . SEI S e il W Kocicol Macti. i il ) h
= | j ! ! ! I 5 I , i i T v i i i il Pl T e+ [
© | 2 ) ' 1 I e | H I | ' ' I I ! ' ; =) ; ] |
o ' 5! i )
" | ®e 2 OF) Ol Jen oo e, ! oMl oe an o T | e o) L e - . ! !
: i ! ) : !
i ; , i | : ; \ ; ! S : : i , . " & :
ol w i ! ! | ! ! ! ' : i X i I ' i I & ' i i
o ' I i N 1
N L oe o) L?.,r O ! e O e ,.Lnln i D Oe e ; - | ! |
\\\\\\\\\\\\\\\\ . B RO | S SO S . J— BN =
T i . ” i : ressy r , , b s - S e
1 1 1 1 L 1 y
s| i : ! I ; ! "o o I < ' ! St
= i ; | | — ' !
S ruuul - e ,, L\Z, C1__ Cnlh ! " ' ' R.}._ e (] ,_ H o C-S,_ O e — i | h
fo i - [ T TR T L R . A T | T i g RN St e s it
1 ] 1 ! ! 1
ol @ ] ' | ' 1 L | | \ ! i ! ' ! ' ! | [=2] | i .
g 1 I 1 N ! ] ' ! J
al L u\C1v C3HC1, ” : Poeon o b L ON o @xe O — ! '
& d TN TR i o Fiinial el el i it S A S Y S Sl e ]
2| N i | < 1 | ! ! ! : H | ! !
= ) — i | ] I i o
— [l 1 I I ! ' !
[%] O O, ' ' O O e | O ONG O oM " STV EY N | Qe - v | “
i i F A ¥ ¥ L i i t ‘ I : )
wl - ) ! ' ; ! i ' | | ] ! ) i : ) | :
= § B i ! } ! | i ' ' I ! ! Lo h ' | - | H ! |
& | O { O qu,qu‘LaI” . ; e O Ol oM Te! Tl O ' e | «l;‘ 1 i 1
v s B somsmmn M o e s L St gy A~ E - R (R - _ e _ -+ L _ i S g - d ! !
, : ] : ! ! ! . : ] L Lo R L i S : o s e S EEE | A S IS [——
N i , ! , : ' : : ' i : T
_“ 2 | ” | ; | ! ” | i P ' | ! | ' ! ! L e I i [=} ! '
| o e om, ” | e | | I ! : O Ol Te! 1 lon ani ! i - ! '
[ A 1 i ' ¢ SN S § &_ fo— oL I - s e e i 2 g e e o Sk P SN S | SN
A 3 ! ' ! § : | ! | | ! D !
) ' I i ' ' £ | 1 ! Me < I
=] Lo —an o) | e, - I ! ; | T | O xe! O ) e e < ! [ '
N SPEPERE ES Tre " = R - S A A e il 2 ) s : J | !
) i y h t ] . il o o E E R e T e e - CHNNE SSPUNNE TSN | N —
i | | | i ' T i
Bl | B N N = =
1 < 1 ! ! ! Il i i e | |
1l | O @y ! o | Qe xn 1 | e e o ,C.l_” L.l" —_ O < e S M ! ”
! i 4 . J ! \
i | i I ! i i i i * ! :
- | ' ! i ! i R
~ | i | i I | e I I i e | | < . ~ i ' . !
o | i i D@ @ | e, e, Te XN Qe @ fomiom lon e BN an O Xe | &) = | ' i
s e e e R = 1 it b i i Mool St Ji e S S Sl . fpa i N Shap et SUERC R LR SR i m oimims ) UL S
el © . ! i \ = 3 1 ' I . | i ! . i 1 . ! ! | i | 1
S S o g | e <! i | <! ! : ! D ' ! ' | © 4 ! |
- o Ce| e e e e @ Cr! @e ! @xe | On O L e @e ) O | OM e e e = ' | i
. SR s PSVED M e varea Y s o g - + memrli PN Sty Rk s v e e e s gyt i s i S N Sy ! 1
- P T A H AR TV B SRR S PPl R S
e - M, | e e Qe M i i e ] e G O P g M \ b e w | | i
e o oe | @ o | ! ! I ! ! "
! ! | e | | T D @ LEeoN | T N N e N —e | e < ! !
o s e el s bl s sy R - R Ry ST ST P BORRE S - S o ol . I i =, e - o : !
" i | 1w ; T i i 17 i -~ ST T Il abai ahasnies | ns et
-~ i I ! < i Tx ; i ! | i i : i I ]
) ! . C e e 1 <~ ! e N ! = i
i \ ae | @ Xel el @ ! ! < - !
3 3 ! v + 1 1 '
= : i i i : : ; !
; i
o ™ . ! ]
o |
besd NI [P it i ol TR - | Mo 200 Wi i W 08 st N i Y UGN MmO, IS . il i iopeli Sope SRR LR ERER LR, (S (Rt SEE b RS okt i A A (R ! ) h
< T - ,\\lv,‘\\r, -
= N ) !
=} ' ! i
i 1 )
- U SN NV, (S .
— Il i
2 o , | | | | 3 = ] “ ,
o e ! MM e @e ! @ad O M ! O ON el o L !
bt I R il il Sesadl (s - Sl oot Mool il (Kl it SN ettt i - Mot fegys Mo e Bt Sicmieli el Socl ! ) !
I R R IR St A SO F- S N SR S R S BN DO I e
ci S L xm, ! ' =4 : i
) R e | o ' ! I
e b e
\ [ B ) [
i3 ' ) 1
0 w\\w —_ N om0 mm g9 a
o ! I o''s [ T |
1 I 1

Laboratories, Japan

Research

Radio

The

TYPES NF ES

1976

DEC.




75

vede[ "SaLI0}eI0qY yosvasay olpey AL § A9 03IIVIS edel satiojeloqer yoseasay oipey Ay E&M« A8 Q31vaS edel  satiojeloqer] yoreasay orpey ] § Ag Q31vos
; : T i g M T T ‘M s3 T HHHF T I H M
! I L L u I8N 3 T Iy I8 HHI ! y
4 N _, IERENENBEES N
f ; RREBEEN :
Tt t 4 IT] 1 I T o
§2 22 12 02 090 S0 %0 £0 20 10 00
0 0 T 0
BEEs m :
= H H A 6 1 = 1
: | & b 8] 14
2 : E2EEs obfessiad e 2 = 2P
EEEeEe H H
b == hy i [
v HH 3 v =,
& —1s e 222K
2 H e 3 £ .
== '
8 = —8 M 8 il —=H 8
: S ] T Hii
: H = oom m FeEE
D D i T
5 C c - 6
m m
z z 1
a2 ol 2 ol
=z = = SEESE
N N =
2 : 2
- = . L gl
wyy 8587 A L - = S g ssen A Hay n [EEEE uogy sse Ay,
S uoyy 4e3oeug v E S uoyy degpeug v | i Uoyy 4s3peug v
uu-4 | Hg - uu-4 | Hgl - uu-3 | EHgl
$395 ~ 1] H 395 ~ 1] 393 ~
posudg | 1 poaudg | — 9 9l poaudg | = 9
24 z H 24 z FH 2tz
0} o = H n*a.umt 20%2
X4 X X4 x =81 1 X4 x 481
=: 1 T i HH =====ssss PEs H it e it e
55 EE: £aass 55g sezEnnt ssEzazses: SR A i = F A He = SEsazanees: A ae
o2 HEET jEamaaassas SESEESEEsSSssssssmsmsssmassesmmsmsa: 02 0z EEEEEE m=EmzaEss: HE 3 5s: [ESasEasaeasa s I o2 1 FEEHE SaEsamas t maamsss==as=as EFEESS SECSEERE ST
€2 22 1z 0z 6 8 £l 9 Gl ¥l € 2 Il 0 60 8 0 9 SO ¥0 €0 20 10 00 €2 22 12 0z 6l 8 £l 9L Sl vl € 2 1L 0 60 80 0 9 S0 ¥0 £ 20 10 00 €2 22 12 0z sl vl €l 2 1l 0L 60 80 20 90 S0 0 €0 20 10 00
e 3WIL NVIW 3 5% e S— 3WIL NV3 s I — INIL NV3W 3 .57 RS —
eSS Emp  3Lva VMOAS  NOILVLS e v g 3Lva W3 VMOAS  NOILVLS L6I°E ¢ inp 3LV0 VMOAS ~ NOILVLS
VLVO JI¥3H4SONOI 40 L0Td-4 VIVO JI¥3H4SONOI 40 LOTd-4 V1VO JI43HISONOI 40 101d-4

(ZHW) AONINT3INA



76

uede[ - sa10jeI0qR Yoivasay o1pey U

vede[ Sa0)eI0qe ] yoIwasay olpey AL

A8 031V3S

T M s3 THHHE s3
0 10 % S0 %0 o
o e
m m
bl B
m m
D D
= c
m m
Z =
o ®
=< <
= =
= =
N N
2 |
= o |
n E: uyy $87 A Ly 7 wyy $s9 A Ty
o uoyy Jegoedg v H uoyy 4e3peag v
! =4 | uw-4 =gl
| s394 $304
9l poaudg | 9l poaidg |
+ 24z z4
o4 o o4
8l x4 x 2 81
: it e o3
T A3
ESESESEoEEEScoce: i

§L6)°T b By 3Lva

€ 2 0z 6 8 (1 9 Gl

. ,. ;..
2 1L 0L 60 80 20 90 SO ¥0 €0 20 10
3W vV 3 .S [ — S

FLILETEs, &oW VYMOAS ~ NOILVLS

VLVQ J1Y3HdSONOI 40 107d-+4

0z

JWIL NVIW 3 .Sv

961" b b By 3LVO
VIVO JI¥3IHJSONOI 40 L01d-+#

€2 22 1z 0z Bl 8 L1 91 S wl € 2 Il O 60 90 L0 90 S0 %0

VMOAS

€0 20 10 .E_
NOILVLS

0z

uede[  satiojeioqe ] Yoseasay

O

p— § A8 03WIS

T

(ZHW) AON3INDT3IYS

uoy3 §s8 A 4y

uoyy 4830349 v =5

uu-4 | Hel

539 «
poasdg | — 9

23 z H

S Eesssncasssasass P

81§10 § Bny 31va

€2 2z 12 0z 6l 8 (1 9 G ¥l € 2 Il 0 6 80 0 9 S0 %0 €0 20 10 00

3WIL NV3W 3 50 —VMOAS — NOILVLS
VLVO J1¥3HdSONOI 40 107d-+#



77

ueds( “sopiojesoqer] oseasay orpry au § A9 031V0S uedef “satsoleioqe] yaseasay ofpey Su A8 03V0S A9 Q3OS
T T T T e T A A T A e T I nan jass [T 04
T SBARYENNROnRY huwh Aond DNnN pUnRRERN PRRRRRNI 17 3 i 3 13
I L ! T g B Y
$u
"
Lill 1 1 1 °
£z 22 2 22 12 02 61 8 £l 91 S ¥ € 2 E._._
T T razas: " i =22
: . FERES Hi
3 5
e
H ol o
z x B ¢
[ sy (e g
A HEH
% 3
A Al inmas . 1
A T iz M
B | s
9 9 H3 9
e . uhxuv.w i
w g m 8 = HH ¢
Y i
m + = m A :
: B -
m i m g8
= i - i
w ol + ol w ol ol
= uz u
& =5 4 N L £5
2 a 21 =Ha
: ol el =
W - v dan 3 E Eaamn Wi s Ay 7 U S8 A iy vl G SHHAE b : iy sse7 A
ST i L uoyy deqoeig v £ LT gy aegosag v B HiE oy} dejoedg v
uw-3 | Hg uw-4 § g Ll : uw—3 |
$393 - T $304 - 0 i e | $394 « &
poaudg | — 9 9l poaudg | — 9 3l poaudg | 9
| 2 2
gl T X x =l 8l = X x e
o4 | i it el IE R
+ : s e HE A3 et 335 et Bk A & ! : : : LA
ozttt ey i i {5 S SRR ! Hemiitprns] mis ! : ey -
€2 22 1z 0z 8 8 £ 91 S vl € 2 Il 0l 60 8 10 9 S0 0 50 20 €2 22 12 02 8 8 £ 91 S sl € 2 1L O 60 80 20 90 S0 %0 £0 20 10 00 €222 12 02 8l 8 Ll 9 S vl € 2l Il Ol 60 8 20 9 SO %0 £0 20 10 00
S — IWIL NVIW 3 50 P ——— - — IWIL NVAW 3 8 — IWIL NVIW 3 .50 —
916l €T deg 3LVa VMOAS  NOILVLS 9/6]'cc deg 3LVQ YMOAS  NOILVLS 9161 1€ deg 3LVO VMOAS  NOILVLS
VLVO JI¥3HJSONOI 40 101d-4# VLVO JI¥3H4SONOI 40 L0Td-+ V1VO JI¥IHASONOI 40 107d-4

(ZHW) AONINUT3IYA



78

‘$ T

ede[ Sati0jei0qe’] ydsvasay o1peY AL

A8 Q31V3S

)

W S0 w0 ¢

ede[ “satiojeioqe] yosvasay oipey L

<>i—:

A8 037v3S

T1 £
_o ym 53

1119l I
Z 22 12 02 6l

60 90

20 90 &

SszzEssssassssas:

2 ¥

T

wyy s8] A
oy} 4930049

-4 | &
s394 ~ ]
poaudg | 9t

SSSZssEs=asmmzes:

0z

BIB17F2 390 3LVO

€2 22 12 0z 6l 8 [

vogoa il 60 80
JWIL NVIW 3 .Sv

|

V1VO J14IHASONOI 40 1071d-+4

20 90 SO %0

VMOAS

NOILVLS

(ZHW) AON3NU3Y4

(ZHW) AON3INT3d4

=
- uoyy de3pedg v

uw- |

0z

Tt

Wl 2l 1L 0L 60 80
JWIL NVIW 3 .Sp

€2 22 1z 0z 6 8 [

3610 90 3Lva
VIVO OI¥3HISONOI 40 107d-4

20 90 S0 ¥0 €0 20

T YMOAS  NOILVLIS

uedef

SaL10)eI0qe] YoIeasay ofpey [

: 4
S
9
L
e
B
m
e, D
PEEEEEE M
SssSssssss=zsss an
e stassssea: LN
B X
TR QAlxx: L
e N
S —
e
sesssssssssse i)
vl uby} ssa7 >h o
Y3 4830349 v
uw—3 | Sl
s394 + L
9l poaudg | 9
74 z
1
04 of 4
8l X4 x
it e
: : A B
e : HE R FH S e |,
£z 22 | 0z L 9l G ¥l € 2 1l o 60 80 0 90 SO %0 €0 20 10 00

91616 } 3P0 a1va

JWIL NV3W 3 5¥

VLVQ J1¥3HJSONOI 40 107d-4

T VMOAS  NOILVIS



79

vede[ Sa110je10qe yorwasay oipey Ay uede[  sati0jel0qer] yoreasay otpey Ay

VIS uedel “satiopei0qeT yoreasay orpey AL A8 03IV0

T T f [T T £
b i1 o HHEETE I 5 T i T I )
Ha L &0 ..... ! y
Py @ o Pt
4 T 4
s I TI i s
2 I ;_‘H [eves °
0 €2 22 12 02 6l 00
0 0 70
z
€
iy
5
9
L
o l 8
By By
m m
D D
(=] (= L
m m
z z
o o
=< =< o
= 2 i
N m
2
- ==p
oyl ssa >F1” 0 o = i uoy3 wmﬁ Ay " H uoy} sse A Ly
ubyj 483p8dg v = ES55 uoyj 483padg v i 3 uoy} 4e3padg v
uu-3 | Hgl : U4 uu-4 § Hgl
$3% « [ 394 $3034 - |
poaudg | =9 9l poa.dg 9 poaidg | 9
4z 24 7t z
o4 o o4 04 o
X4 xt 8l x4 8 X4 x
AR % it e it e
3 ¥ 3331 IR >m¥ ya T A3 =5 ¥ I % ks ¥ A3
oz B za: i HrHt S 0z EEE ==aSs2355E: E EEHE b p R e o) o + i 1 LEEEETT 0z
€2 22 12 02 6l 8 ( €20 1L 0 60 80 L0 90 SO ¥0 €0 20 10 00 €2 22 12 0z 6l 8 £ 9 § 2 1L 0L 60 80 L0 90 SO ¥0 €0 20 10 00 €2 22 1z 0z 6l 8 L1 9 G ¥l € 2 Il O 60 90 0 90 SO ¥0 €0 20 10 00
—_— 3WIL NVIW 3 .S¢ = = .Sv e e e 3 .Sv P ——
916178 § PON 3LVC W OAS — NOILVLS BBI'Z ¥ AN 3Lva AL RN 4 VMOAS — NOILVLS 9L61°9 1 AoN ILVO AL NV VMOAS — NOILVLS
VIV JI¥3HSONOI 40 107d-4 VLVO JI¥3H4SONOI 40 101d-4 VLVO JI4IHISONOI 40 107d-4

(ZHW) AON3NT3HS



80

uede] Satiojeloqet] yaseasay oipey Ay

60 80

Lo

10 9 0 % &

20 10 0

]

uoyy

S upyj 4830849 v i

897 A L

uw-3 gl
$394 - 11
e poaudg | {9
%z
o3 o {4
i X4
&3
i A
0z et HiH i RS EESESEER Ensusaunasazaci I
€2 22 12 0Z 6 8 (1 9 S % € 2 Il 0 60 80 .0 9 SO ¥0O €0 20 10 00
- = 3WIL NV3IW 3 .Sv SN —
8161'€T93a 3Lv0 VMOAS  NOILVLS

VLVQ J1¥3H4SONOI 40 101d-+4

AON3INT3YS

(ZHW)

vl

Uede[ SatioRI0qer] Upsasay 0lpey 4L

0 90

A8 031V0S

..;
1
P.w 2

|

G0 ¥0 €0 20 |

9l -

fipiiip uoyy

L

uoyy ss8 A L

eqpaug v |
uw-4 | =
S304
poodg |

1

7§ 2l

o4 o -
x+x
if o i3

AON3NT3IYS

(ZHW)

B A< EID]

€2 22 1z 0z el 8 [l 9

3WIL NVIW 3 .S¢

VLVQ J1¥3H4SONOI 40 101d-+#

€21 [l 0 60 8 L0 9 S0 ¥0O €0 20 10 00

T VMOAS  NOILVIS

rponbup e A8 03103
3 O 0H80, | OGO C

e“

u b

8l

0z

uoy} sse

RS EESA EREARESS SRS SRS 11iuoyy Jejoeug

s394
= poasdg

A
v
uw-y | =gl
I
z

4

o

X} x
it e

€2 22 1z 0z 6 8l

961 L€ 9°q 3Lva

| | |

1 9l S vl € 2 Ll 0 60 80 L0 90 SO v0 €0 20 10
V3IW Sv al

3WIL NV3IW 3 VMOAS NOILVLS

V1VQ JI¥3HJSONOI 40 101d-#

AON3NU3Y4

(ZHW)



