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S-310JA-1 and 2 Rocket Experiments

—General Introduction and Summary—
Iwane KiMURA*

Abstract: The first part of this report summarizes the results of observations
of waves and particles by means of the S-310JA-1 and 2 rockets which were launched
both in February at one year’s interval. Geophysical data simultaneously observed
on the ground are also introduced. In the second part of this report, the correlation
of the data, especially those of waves and particles, obtained by various kinds of
instruments on board the rockets is described.

BE: BH-NFEIUervy bELT, 1EPVTHR2ACADEF AL
S-310JA-1, 2 BH#c X 2 BIER L i ERFFEBOEREBHEL, i, TLHTIX
BCABEOBIEEOREERZHREIL, Tk, vrv VBRI LBEEIhDWHE R
FOBET — 2 0 BFEM OWTIRS.

1. #% &

S-310 & = 7 » MiX, FHE 200km LB ETHHE Ry » FTHEBFHEEORH, ER
biziE K9M #EF#HT, BEREANTE, BCBEEBTOEBERI SV — 70 b ALE
HOAEETR TR0 THS. SWvbL IMSE 14 H L LTHEITKRFEBMIEE R S-310
MRERTES Ll b, FITR 1, FISKIT 2 EAAERIZH G bhvik.

RARV Py ¥ a Vi, brdE1FEENTESLLE 2 AT ETF bh g - KT
BEBR e » b S310JA-1, BLO2 B oW THEHIESRO T — 2 EBIHBEYHEL,
R 2 WHEEOROBEC SV CHMCKRATIC L ENE LTV,

FFELC, 2020 ryr » FOITH ETHEE, BEPEE LEROER, 5XUry
vy VT H ETREOM EOBRIELFIZOWT I A YT » 7L CThHD. 220D ry v ML, EiIZ
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Table 1. Summary of observations by S-310JA4-1 and 2.
Date/time Rocket observations Ground observations
NEL: Almost constant electron | Aurora: No observation
density profile
TEL: T, increasing with altitude | CNA: —0.8~—1dB
ESL ESM: Started observation Magnetic activity:
February 13, 1976 S-310JA-1 near apex. keV electron flux Quiet, Pc 3
12:45LT 215 km) peaked at around 150 km
09:45UT) PWL: Chorus or ELF hiss VLF: Active chorus or
(0.2~1 kHz) and static noise, ELF hiss
spin modulated
PWH_: Several characteristic
peaks in spectra
NEI: No observation Aurora: No observation
TEL: Peaked (1400 K) at CNA: —25~-1.5dB
90 km. 500 — 2500 K.
February 10, 1977 S-310JA-2 ESL: Ascent > Descent Magnetic activity: —680 7
03:22LT ESH: Ascent > Descent substorm, Pi 1 active
. (212 km) :
(00:22 UT) PWL: LHR hiss, Ascent <

Descent

PWH: UHR emission 6~7
MHz HF signals?

VLF: Atmospherics

Fig. 1.
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Geomagnetic variations at the time of S-310JA-2 rocket launching.
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Fig. 2. Variation of CNA at the time of S-310JA-2 rocket launching.
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Fig. 3. VLF noise intensity on the ground at the time of S-310JA-1 rocket launching.

BRI DREIFCIR o e AR EF bh, 13ER CREE L, 18311, 12
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VLF 7 -zt LT3 1L, 15EORMHRYEUEES RERTF » VR VO RSREOE
fLamL, 09KHz PATD a2 -5 A0 F ¢ vEx by v MTH EFRAICIIE — 271 EL
TWwWb. 25HORERCIY, #i ko VLF SH<ix#iRL VLF BSB &8R4 bhT, W
bPEEBENZEAETH -1,

mr oy FMERAIOESE L L1k, PWL 1% 10kHz ¥ Co VLF K% 7 5 A< EBE R,
PWH 1% 0.2-10 MHz © MF-HF #HOBEEDRFF(HZE T\, fifa 23 2-3, 34 O&EEOD
FEo®HE, $X0 UHR =3, v 3 vOBRBIEERILTWS. RHFAIE LTl B
12 ESL, ESM 235 b, 10keV T =% ¥ —FEEZBIE L. ESEMNROESEOHRE
BilkD7-, RiZRERYEEZTHUAHRY, BEREELSECcHL, HEE I
SET S H ARG, BEXREMMEZEL Lt L&, MARRERNMNRE TOKE
BEGhd otctcd, MELDBIET Ry 2 AL TREBEATTORECHA T — 22856
hTuwa.

—7%, 2BBTIZESL X1 S LR UHRT 10 keV A TFOHEIER T\, ESH 1% 40 keV
UED=2 A F—DBFD7 T v 7 ABLOE v FASMEHE Li.

BFEEIR, 15T v/ o 70EEA M T7ASe—7 NEL) kX hBIEZh, 2
BETIRA vE—F vA S r =7 (NE) 2HERINH, RS OEBFIIBHIFE LR -
fo. BFREEw vy — (TEL) L LTRIBBIS v/Ia7 7 vw-71IY, F25H
TIPMYOBTRE 7 » — 7238 Sh, WTFhdBACKII L.

2. ¥ & ¥

S310 B ey bEHAVIEZ D200, LIREMOLDF — w5 LOBRBEIZED
ETBHE LNTEI oA, VLF FEETIX, BRE® - FORMCHENBRSLHEAZ
NBED w7 oy P ERTHE LWL FHNLEED AR 7 b v x — VHEEEORDIC L 51T
Bbhs. HF HTRESETRMEDEEOBENZEIND Y, BENEATS LI
BENLEFI M 7r b v VERERECHIET2LBbhE2ARZ v AREIADR, T
NORIBIRCEY) T ZSHBRFOHRTHEIATVWELIELLNS.

B -HFerdfe L0280 S310 e r o PIWTRIEBDRFHRGF — &
HE ORI, UTRW oOnhoEAR2F LD 5.

2.1. S-310JA-1 S FEA
Awuyy TR, 10keV UTFOBRFO77 » 7 ABHTHEEL LT, RERENLE
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DHEDRI D 2 DD3EE ESL, ESM 2MEB I hichd, FiBX=F A ¥ —0MERNR D5,
B (%) AESMEV O L, BEFE =R F —HBENE VAR R B &
WOIERED - TwA. MEBLL TRy 7 AER» O TR 72V CBRILTE Y, TH
FEEE 150 km R ic € — 72 b0 2 LIXERMIC X LT 5 53, HERHET 1 HHIZE /TS
DHHBENE WS RIER D B.

2.2. S-310JA-2 S#HFEA

ZDwry v FTIE, 10keV LA FD ESL & 40 keV L ED ESH @ 2 o0k FEIRAISE A
BN, FRERBRCEII LTS, ESL R EBE=AAF —BFOzRAF — 22
oA, ESH THEINLEEFOE=IAF—fIDT75 v 2 2ENS EL D5
MEIMMLIDDF = » 7IIHD, BEILFHMEDERNIOLN D F5TH 5.

23. HEMIFHEEA

FEh L 1z VLF T, HEMLRT L Bbh 23 00nBHMcHE, Eee—VbBadh
5X5T, ZO—MIBEROCLBIBEOELRKITE LD, FRAHRTSE\. B
¥ER7e VLF fita &80T, Thb e MERTF & OMEBIXERD 2HETH 5 5%, KA fl
(1980) DRER BB L 51, TOBHEILHE hHIETR .

4 5&d, S-310JA-1 BHED = —F5 AH B\ ik ELF e AMBRICOWTE, FEFR
TABHCHD EEL LN BDTHEND R WDIRLREE L bhbh. Fic S-310JA-2 S
® LHR v AZ2OWTiL, TOMEBEIEH - T LI WEBbhanzhiz EBHETIIR.

HF BHOHBHLEF 1 7 b e vVEREE -V, BETHLThIEETY -2kl
DHEEVDETHY, ¥, chboe— FOBRRQIEELZHE> » 5, KT L EEEIDHEE
e T Eebinvw kB L bR A, EEOBAITIY, & i S-310JA-2 S
THEIEN7 UHR = 3 » v 3 YTCREBNCEER DS X IR L 5.

LLED X5 ez & T OB I DLW TIx B2 DRILD £ — FIt oW TILER o 1BE D
A EL bR, Thbv Db rE2DX5ITis. Frh EM IXERE, ES IX8EMN
Fghc, direct or indirect 133 B - K F OBIELREIC X H EEM I MEN %R L, direct
#7213 no relation 1%, 7=t xi¥ LHR v 2DBEAD X5 1c, FRIE -2 LOHEER
(interaction between wave and beam) I X 5BAIIEETH b, HAEFE» LEIEHKL
TEZEINDETHE, MFEOBEERX VLV T EEZRLTWS. e + vEECRH
B A A VYL 27e e vETIE, RENEAD field-aligned current DA TIIRTF & D
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Table 2.

S-310JA-1, 2 BHERR

® 2 EE)-WNTHEER

Wave-particle interaction (WPI).

61

Relation between wave

Location of

Phenomena and particle as sources Possible mechanisms
observed by rockets
Chorus or Indirect Magnetosphere | Cyclotron instability
E ELF hiss
Indirect (?) | Magnetosphere | Cerenkov or cyclotron
v M | Hiss instability
Direct (?) | Ionosphere Cerenkov instability
L LHR hiss (Direct * Local Interaction between
E No relation | Local b wave al_ld bef:;lm
. ropagation efiect
F Ton acoustic <D1rect @) Local Curlr)e:t driven
waves i : . s
S No relation Local instability by natural
Ion cyclotron <Direct * Local or artificial '
waves No relation | Local "
E | Common EMW Indirect Magnetosphere | Cerenkov emission
M above fu Ionosphere Cyclotron emission
H Langmuir wave Direct Ionosphere or Interactiondbgtween
local wave and beam
E | Electron Py
F ﬁy clotron natural or artificial
armonic . 9
S (ECH) and Direct (@) " 7
UHR
emissions

?:

Detected by the Antarctic rockets

HBEIEEMTAHY, —frr v b E VADEBRC I ABETIZIHRADK T L DRIEIZ

WEWS T EEEBIRLTWA.

#z2d1, () ORIZSED S-310JA-1, 2 5L S-210JA-20, 21 5% SDCRHEDOH S &
Bbhs30ThHY, 5327 4 CEATWTLRLHREHTHEEERXCAZT TIH E
DECSFHATE R\ A, SEory »y VRRTHHABERL LS Efleo2ERS T LT
Xy, BHENrEIhdTHAS.

| 3

B iz, S-310JA-1, 2 SEDERLEMINI-FITRE L OF 18R EBIMIRBRBR DS
ACRHOBEERETS.
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