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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.
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S310# v » biT, WE 200km Ll ECdETHHE ey » M TEREOER, ER
$i2E KM BT, EEAHNTIE, BeBERBROBRBBRA /v -7 bhKHE
HRAEER T WL DTHS. SvbWwIMSE 1FH & LTHITREBBISRE R 5 S-310
RRFERHCTEAC Licic b, HBITR1E, #I8KT 2 BN EECHV bR,

EARV Iy YaVid, BrdF1ERBENTEDLLY 2 AT T bR I - T
BEBH =7 v b S310JA-1, BXO2BEOWTEBAIESRDO T — 2 METEREMEL,
RisHYHEEOHOBEEC OV THFMCHRATHZ L AL LT 2.

FTFRIE, o280 ey » bOITH EFER, BHEEE LEROEW, KXIUery
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Table 1. Summary of observations by S-310JA4-1 and 2.

Date/time

Rocket observations Ground observations

February 13, 1976
12:45LT
09:45UT)

NEL: Almost constant electron Aurora: No observation
density profile

TEL: T. increasing with altitude| CNA: —0.8~—1 dB
ESL ESM: Started observation Magnetic activity:

S-310JA-1 near apex. keV electron flux Quiet, Pc 3
( 23 1]50 km) peaked at around 150 km
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

February 10, 1977
03:22LT
00:22 UT)

NEI: No observation Aurora: No observation
TEL: Peaked (1400 K) at CNA: —-2.5~—1.5dB
90 km. 500 — 2500 K.
) R ESL: Ascent > Descent Magnetic activity: —680 r
S-310JA-2 ESH: Ascent > Descent * substorm, Pi ] active
(212 km) : '
PWL: LHR hiss, Ascent < VLF: Atmospherics
Descent o

PWH: UHR emission 6~7
MHz HF signals?

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.

FRANE 2 DRIICR o e T T b EF bh, RIERUEERELLR, 151, 12:
45LT,2513 03: 22 LT L EHB LR Y MEDERCAH B, Fie, MiENLBRAIRIANCEHRZ
RO BIF e LTHEEIL —680 7 O 72+ —adizfIb BT bhi. K1,
2 5EITH ETR OB AT LT LITFRAOMFEE R LW, BEofiHold4 —=
SOF -2 B bRy, 21X 2 5T TR0 CNA oRFsr 3. ¥k, ko
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VLF F—x2L LTH3 X, 15BORHGEYELEESRERT + VR VO BRHBEDE
fbxRL, 09KHZ ST 2 -5 2D F 4 viAdeyr » b TH EFRZICIZE - 271EL
TWw5. 2BEORHEI:, # ko VLF SHCi3BiEs VLF BSBESERH RS, »
HOLEBENIREAETH -

vy MEROMKS L LTk, PWL 2 10kHz ¥ ©o VLF K#IK 7 5 A~ E B HSL,
PWH % 0.2-10 MHz © MF-HF # 0 EDRSIHZELZ T\, e »° 2-3, 34 OofHO
TOWH, X0 UHR =31 ¥ 3 VORI LTV, RFeHlE LT 1 5T
(2 ESL, ESM 235 9, 10keV LIFDO =3 A ¥ —EREEE L. BEMAMFOEEOKRE
BiiEDiz, FEBIEHELEECH U2 HRY, BERELSBECEHA, HEEOHS:
BRI HAREA V. BEIEEANLEL Ltz L L, MARSERNNEETOKRE
B ofcted, MELDIBIET Ry 7 A0 b TRIFCHTCORLCHNT — 2 2B 5
hTwa.

—%, 28#TI3 ESL 131 8L/ UHRC 10 keV LI FOMEA 1, ESH i3 40 keV
PED=3AF-DBFD7T 9 7 ARLIOY v FANSHLYRE L.

BETEE R, 15T v/ 270 M 7A7r—7 (NELD) RXDVHEIESh, 2
SERTIEA vE—FvRFr -7 (NE) 2BEHRIhLH, BarOBEERIBEFELL» -
. BFREE+xvy— (TELD) L LTR1IBEIS v/ a77r—-7IRED, 125
TN OBTFRE 7 » - 723883 h, WIhdBACKII L.

2. ¥ ¢

S310 Hry y bRAVARZO2O0ERE, LLREHMOLDF —r T L OBEIZHK
LTBTEMNTEL,oed, VLE EETIE, BREE - FORMCHENES BN
HEBED = 7y P RBTH LR FHWIRBEEDO AR bz — VRO DI L S
Bbhd. HF HCTRESETCIMEOBEOBEAZE IS, BEN AT L
BENRBTFH M 70 b e VERAERECHET A EEPRDIARI AR EL L DR, =
ROREHICED 22 CHERTFOHRCHEIA TS L bEL bRS.

BE - BTFa2RBL Lic D20 S310 e r » MZWTHLIEHLEFIBWF — &
BELRID, LTV 2nOMEAYE LD 5.

2.1. S-310JA-1 25T
Aayy bTiX, 10keV UTOBETD7 5 v 7 A%BETHERBEL LT, BEKEIE
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DFEDRILD 2 DDEEE ESL, ESM 28 I e dd, BiE =2 A ¥ - BENE DS,
W] (BR) HBRENECDOIH L, BEIX=R0 X - RENE VDR B &
WHRRED TS, MKELL 7y 7 2ZERI» L TEREZ 7 VBB LTE Y, T
R 150 km A € — 2% d 22 LB X LTV 525, HEXHET 1 #1E Ll
DHEBENE I EERDS.

2.2, S-310JA-2 EH#KFEA

ZDmyy b TIE, 10keV B Fo ESL & 40 keV Ll ko ESH o 2 0¥ FEIHIEE 24
REh, FhHERBINCRI LTS, ESL R XA E=FAF —BFO=FAF —AR7
FADERE, ESH TRMIKWTCBFOBE=FIAF—[ADO7 5 » 7 ALDR5 EL2ENRD
DESIDRLODF = » 7DD, BRI LHEDOEMMIOLNR D L5 THS.

23. HEWFHREER

EF L < VLF Tk, B#ENLRT EBbh 2 O08BMEL, e —-Vifad
% %5T, TO—HIERNCH HOBEDOEEITE LY, ILAHLEI L. BR
Fery7e VLF Biae 89T, Zhb BT L OMHBIRERD DB TH 2 28, KRl
(1980) D#HBEEIH 5 L5, FOBHEIZHE D HETR .

b ok, S-310JA-1 Bin 2 —35 2H %\ 3 ELF v APHKICOWTE, RBEFHELN
TREHCHD EELONDDOTHENR DR VORLKREEL DhD. ¥ic S-310JA-2 5
O LHR e ARZDOWTIE, OIS - Th I\ & Bhbhbarhig BT,

HF #08BBHRBETF VA 7r b e VERE® - N2, BETHLThEBETFE -2ty
DHFENPBLETHY, Eh, ThboE— FORBICINEELHES 225, KT L HEEHDHE
Il v mFhEa bisneEx bhb. EEOHBEITIX, 7ok zi¥ S-310JA-2 5%
THAZHN?2 UHR =3 » v 3 VORERMCEERSD XKL B.

LLED X5 B e RFOBE DWW TIIBADRL D £ — FIZ DWW TR > BED
EHBEL bR, ThbhkEldbEE2DL 51D, Fh EM VBRI, ES BBED
¥ EhC, direct or indirect 1LJEE) - W F OBEARE X b EEMNFENA R L, direct
¥ 7213 no relation 1%, 72 x1¥ LHR v 2DBAD XS, KRN Y — & L OHEEIEH
(interaction between wave and beam) L 2B CIIEETH D, REFEE»LELEKL
TEEIND LTHE, RTFEOBEIRTVEWSI T ERRLTVD. Eicd 4 vEECHE
BRIAF Vv A 7e be vETiE, FENEBARD field-aligned current DEESITITHFE D
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Table 2. Wave-particle interaction (WPI).
Relation between wave .
Phenomena and particle as Lz%aﬁ;ggs of Possible mechanisms
observed by rockets
Chorus or Indirect Magnetosphere | Cyclotron instability
E ELF hiss
Indirect (?) | Magnetosphere | Cerenkov or cyclotron
M | Hiss instability
Direct (?) | Ionosphere Cerenkov instability
LHR hiss (Direct ™ Local Interaction between
E No relation ) Local wave and beam
. : Propagation effect
Ion acoustic <D1rect %) Local c rIr)e:t dri
waves : : U ) .rlven
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 fx TIonosphere Cyclotron emission
Langmuir wave Direct Ionosphere or Interaction between
local wave and beam
E | Electron g
cyclotron natural or artificial
harmonic . 9
S (ECH) and Direct (@) " "
UHR
emissions

?: Detected by the Antarctic rockets

MBIREENTHY, —Tiry v PAL VRADERC X AHECIIHRDORT & OBE L
WEWS T EEFIRLTWS.

2, () OHERZESED S-310JA-1, 2 S & S-2100A-20, 21 5% B CBEDOH S &
BbhddDThHD, 7= 4t RBATHWTERLHICHT2EEER AT CiEbE
DESFHETE WA, SHBOvy » PRRTHHAIRER L L5 hFFE2LERDC LIT
Xy, Ik IhsdTHAD.

E | 23
Kb v, S-310JA-1, 2 SEOERLEL INHITRE X UE ISR BB D J
ATRBOREERT 5. '
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