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JAPANESE ANTARCTIC RESEARCH EXPEDITION IN 1970
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Shigeo ASHIDA**+* Masaru AYUKAWA* and Hiroyasu SHIRAKABE ik

Abstract

The rocket launching facilities were con-
structed at the Japanese Antarctic base,Syowa
Station (69°00’S, 39°35’E: geomagnetic lat.
69.6°S, long. 77.1°E) in January 1970. On
the 10th and 17th of February, 1970, the two
launching experiments of sounding rockets
were carried out. Through the successful
rocket flight, the reasonable vertical profiles
of electron and ozone density in the polar
ionosphere were obtained.

1. Rocket Launching Facilities at Syowa Sta-
tion

In the rocket range, about 500m south-
west of the main base of Syowa Station,
there are three huts, namely, an assembly
shop connected with a turn table, a Radar-
Telemeter hut and the control center. The

rocket is assembled and tested in the assembly

shop, and transferred to the turn table on
the launcher. The Radar-Telemeter Hut con-
tains a radar-telemeter system and an igniter
controler. Probe parts of rockets are as-
sembled and tested in this hut. In the con-
trol center, there is a seat for the commander
of the rocket experiments. The whole system
is capable of launching the single-stage rocket,
S-160JA type (length 3890 mm, diameter 160
mm, pay-load 5.4 kg, max. altitude 88 km), S
-210JA type (5210 mm, 210 mm, 12kg, 120
km), S-300JA type (diameter 300mm, max.
altitude 160 km) and S-350JA type (diameter
350 mm).
2. Results of Observation
2.1. Electron density

The electron densityprofiles in the io-
nosphere D-region obtainedby the present
rocket experiments are illustrated. The first

rocket (JA-1) was launched in a magneti-
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cally quiet condition, and the second (JA-2)
during a small positive bay 40 y with an io-
nospheric absorption of 0.5dB. The N-h
profile obtained by JA-2 shows about 3
X 102-2 X 10* ele/cm® higher than that
by JA-1 in the 78-87 km height range.
These facts suggest that the energetic
electrons (or protons) with an energy of about
100 keV (or 1 MeV) penetrate down to the
70-90 km height in the polar ionosphere
with a flux of about 10%ele/cm?/s to enhance

the D- and lower E-region ionization during
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the positive-bay event in the daytime.
2.2. Ozone density
The results of ozone den‘sity can be sum-
marized as follows:
(i) The ozone density decreases above
40 km level as
" N(0s, z)=N(0s, 40 km)e~(z-40/5.)
where  z: altitude(km)
N(0s): ozone density(cm—?)
(i) The ozone density profile in the
polar region seems to be essentially similar

to that ever obtained in middle latitudes.
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7 v FOHEIAE 2 — iz fiber reinforced plastics TfF HiL TV % DCTEIBIMD 2% &8
BWLL, €29 FEMHBILT, Tr—-7L LTERALTVA. &S 200mm, [EEOER
74mm TR L LS A XD Ll 4mm L 5T FEER 251 75cm? T B,
e —2it, BFYRLL T5b75 20EERE (+2.68V) 2inz bhT\w5.
HWES INLBFIX, Z0BTGLT r—7Eiie LTRBLY AL . Bk AHELI



102 NG T, < SPRERT « GYRAL T « FRHBE « 8611 5 - BEERALR (HIm PR

NOSE TIP ELECTRODE

PROBE CIRCUIT

RTwith PPM|INEL

‘NOZ

12 |/ TFHEBRNEE--SHRX
X, 73 e rEERECER IR, operational amp. (26 dB) T3 h, Fra—x~—X

hn. ADEHL 200k & 3MO &L, —BEcy)h iz bh, BREE, GERELDY

Probe
268v—E
—‘:—— AMP e > To TM
270knER, 26db
2.7MaZR
2 2 ]/L TIMING
13 BFHEEBNZR “ro281 Y2754

ROCKET BODY
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®6 =y MILLETROKBRE, WHESEDSIOBRBORE
Sporadic-E activity at the time of
Rocket Date and time of Solar Magnetic rocket launching (no X-ray burst)
No. rocket launching | zenith angle | condition fE(MHz) | AEj{km) ! Ns(elefcm=)
Feb. 10, 1970 ° . .
S-160JA1 1530 (4§°EMT) 61 Quiet 3.3 120 1.35x 10
Feb. 17, 1970 o | Positive
S-160JA2 1510 (45°EMT) 61.5 bay 4.7 105. 5 2.49x 105
85| s_lsy(zi:_s'(augn 85|- S.ISGyooi/Aa.Selation é\’r'/,\
Feb.10,1970. I1530(45EMT) Feb. 17,1970, (510(45EMT) S
so|- 8ol- Al
< ™5 E 75~
é 70(- lé’ 70!|-
> [
= v
2 65| 2 es-
60| 60|-
| ! ] 1 i
102 103 104 10° 10? 10® o* 10°
ELECTRON DENSITY (cm™3) ELECTRON DENSITY (cm™3)
SIOWA STATION  FEB.101970 1532 LT SYOWA STATION  FEB.17,1870 151211,
ra rllr' 4500 ;" 500
R m ] :
oo --vw i 300
4 < ¥ - - .
= 100 1 100
1 2 3 4 3 3 7 8 9 10MHe 1 2 3 4 5 6 7 8 9 OMHe

B 14 S-160JAl & X 5B FHIESE ST
BLOTAK/ « 774

E 15 S-160JA2 =X 5B TFHERES M

BIOT7AF/ « 774

B, IeBRL x 55D calibration & LT, 10z 1@, 0V & 0.8V DEEHEI

gIhn (K3,

c) BRIER
S-160JAl, 2 DRI IIT 5 KIGEE, WHSET S LOBHEBORELER6ITRT.
¥ M4k ORI SEIOR 7 » PRL & 5 ERCE O BB TR0 T FEES
iRy, ZOBRMOKEEL, HATIH A~ v b, BRI+~ FRET

H5.

E6hbbnbXsiT, JAl & JA2 33 LA YA UKESEAOKICRI & i),
JAl 13RS E RSy, JA2 (X positive bay B SIS L » S GLOBRENR L - T
5. JAlL b JA2 B ohic 2 DOBEFEESAOMIL, FE 78~87km 0 RcH93 x 10°
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~2x10* electron/cm~® FEEDENRD LN B, Uk positive bay BIREFCRAT S
WYKL T & 2 BB & E 2 AUEPisn->< (Hirasawa et al., 1970).
7.2, FJL|A

a) oD HK

M 50~90km DOBFHERZ TIX, KBRS L 2MRONEHIC & bigv, (L
RSN AT iobh, BEEWESEBEKES EXbD THkD MR THS. + 7 Vi
BETOERIGPRIGE, $2VIIEEF EFELAGESTH D, TORITFEEKRS
BOLIFSDOILUTEWSMBTIIH AP, TOFEE FRLT HIEEWED S b TlDTH
BRD BB R Lic > T 5.

B ik, KBRS UM I 5 7 BRL T ORAD D, Thic X % FREE
KEDOERC, EIRBHEE O#B S &L OBEICS T, F v 8T 5 2 & b5(blo K
D—2DHNTH 5.

b) %8

B S-160JA OFFHICHD (i bh, Bk B REED 6 HoKHE HABI
RO AND L5 -Ta (K16). 2D 5 3 ik 2550A, i 3 {Eix 4500A {455 o
OWRCRIET 5. BE =7 » MEBIWC X 5 NEELEAFHET 57D controller »
@E%?é(%mAfusV&Mm&&AE&M) ¥ cf—omay 3 EF oM -

windows (2550 A 4500A)
T
O3-Detector || RT with PPM
o |L__r—==

windows

03- Detector

16 v EiRE s
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Dix, S-160JA DAL VIVNZWVLDTrY » FAEVYOLBARLI L BT, F— 2218
BRAXOST LD THA.

BIBRIETFE 7 4 12— CEEEHI0A) LEHREEE R40H) 1»5TEThh, X8
%3, FET ADOBEFHMIESCHIESRT, PPM AHE LTME bhAA, HATEA
FUA—E—F 3 viAaA lchZHRINTHBDT FEIBEOHEINIE LTHERI A
Tedb DR FEH 1 HSOZFIREE IS (K17). 3EORBBIE L 1200 2REZ 1
TVADTESNERT AR ThITL L. |

c) BRRR

FVVBIERL | SRIERCEFEL, ETEERA L FAE, FRERSK O+ vE
DERICEITY Lich, 25T v—&— 3 v ARV 20 PPM FREARAD -0, BAY
Bolnbii& L. 1 5HC X ABARREY N8 RT.

ORI LD ,

i) mE 40km LI EOHEIRTIE, +V VvEEORAIIKROBEGRTRENA.
N(Oss 2)=N(0g 40km)e~tz-4015:1
z: @ (km), N(0,): # v vHEE (cm™)
i) MEKEHREOBMIRO + v VEERES ML, FEREDDL 0L KENREILL
V> (HirAasawaA et al., 1970).

.
g =8 ~
F }—"J mp 2> Mﬁ
| | ‘ 9_ ]
| H] #‘)____J‘ | - | g o
=] [ —H =
’U

E?Z

17 AV VEBRAE ey, 2814 Y 754
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km

8ol S-160JA-1

Syowa Station
OZONE DENSITY Feb 10, 1970, 1830 (45EMT)

\““‘r@i«‘er

’
/

;

/®

N
~

ALTITUDE
N
o
I
®

20|~ OZONE SONDE

1 A < i
0

12
Logon(03) CM3
E] 18 S-160JAl i X %4/ vEERESS T

8. v El >

F+—u DL RM r Yy v MARAID LD DEA RS HRMERR ThiefHE S-160JA &
By oy F2EDT A7 54 PEWS RELERFEF-T, BEfloF_v—>ra vEThko
fo. TODEE, BE, o b REARV—YavOHHRPLZERBELT, By b
HUK BEFFOICEEICR B, THSh, MicbicsitEREN2< bhi. Ehicls
WL, 2 OFHEECES TEEIERCTbh, RN EoORERXB T, +
Ru— g VERDZENTER.

FRFILHRE, BRLECHRE LT T GRMENELEINRTWER, SHEOEK
X OEiREHRIR, BEROEEH LDy » F2YTHLEF bR, KU BRENE LR
BT EHLPDEVCCORERKD.

RBCSEIDr 7 v PEEFFIV— 3 ViX, i hRERDDOTH - ehd, ThEEL
CRDECKHLHED ZENTE RO, BMRUTENRK AL SGTCERET 5T FE
MEDOHIHDBENCCHEOLTIOTHY, B R#HOBFLRLET.
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