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1—15 TYPICAL DYNAMICS OF ELECTRON AURORA

Takasi Oguti

Geophysics Research Laboratory, University of Tokyo

By use of the data of a high-sensitive TV camera, an all sky camera and a
scanning photometer of HB emission at Syowa Station in the southern auroral zone
for the period from April to October 1971, dynamic morphology of aurora, especially
during aurorel breskup was studied.

1. The dynamical feature of aurora is classgified into five categories as

follows,
Mode of Typicel Dynamics Pattern
Appearance
splitting or slow turning up sheet
fractional rotetion (clockwise viewed from below) sheet
or active turning up and
eruptive rotation smoke
continuous trailing rotation
appearance
sheet
smoke
drift or propagation and
patch
folding shoet
intermittent switching on-off patch
appearance (quasi-periodic sequential)
e
2%

The auroral breakup seems to start, when the east end of a slant electron
aurora, split from high latitude arc and coming down, contacts with the hydrogen arc,
8t the point or the vicinity of the contact.

A new electron sheet aurora appears at the moment of the contact along the high
latitude boundary of the hydrogen arc and it rapidly grows westward with a small
rotational splitting along the boundary. Then a large scale rotational splitting
ocecurs and this causes folds, multiple arcs, and poleward expanding loops to be
formed. The state of the activation (fractional splitting and rotational expansion)
propegates further westward,

In the dawn, newly born sheet aurora undergo a very quick poleward and eastward
expansion with splitting and rotational fragmentation, leaving switching auroras at
the low latitude region over which the rotational sheet aurora swept.,

3. Th
from the we
is characie
ral forms,

€ most active region of the breakup aurora is the chain of electron auroras
stward travelling surge through the poleward shifting arcs, and the chain
rized by a strong clockwise (viewed from below at Syowa) vorticity of auro-

4. The drift pattern of auroral forms is found to resemble to that of electric
current in detail.
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Hp EMISSION DURING AURORAL BREAKUP

0GUTI, T., FUKUNISHI, H., TOHMATSU, T. and NAGATA, T.
Geophysics Research Laboratory, University of Tokyo

Enhancements of Hp emission in aurora during auroral breakup have been
observed using & meridian scanning H@ -photometer since 1970 and & high-
sensitive TV camera since 1971 at Syowa Station.

The result indicatesthat the latitude of hydrogen emission in the dusk
shifts equatorwards during the period when moderate disturbance proceed at the
dawn auroral latitude, that an explosive growth of auroral activity seems to
take place when an electron aurora comes into contact with the hydrogen aré.
and that Hp is greatly enhanced and then the region shifts rapidly polewards
in midnight and dawn during auroral breakup following the poleward retreat of

electron aurora.

The equatorward shift of hydrogen arc at Syowa in the dusk is associated
with moderate magnetic disturbances in the dawn, for example at Tixie and Dixon.
This fact suggests that the shift is mainly due to the rapid westward drift of

protons accelerated in the dawnside.

The contact explosion starts at the high latitude boundary of the hydrogen
arc, and this fact suggests that an instability resulting in breakup starts at
the high latitude boundary of trapping region in the dusk to midnight sector.
The abrupt enhancement of HP emission just after the breakup of electron aurora
in the midnight and dawn at Syowa is associated with the growth of the jet
current in the dusk to midnight sector, for example at Narsarsuak, Reykjavik
and Syowa.

The poleward retreat to the hydrogen arc during breakup probably corres-
ponds to the poleward shift of the acceleration region in the dawn. The acce-
leration of protons seems to be a fairly local phenomenon, associated with a
characteristic electron auroral activity such as a rapid rotational splitting
and fragmentation of sheet aurora near the east end of active electron sheet

aurora.
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l'- Z;Z; Topological Study of Magnetic Field Near a Neutral Point
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The classification of magnetic field in the vicinity of a neutral point is re-examined by the
topological analyses. The so-called X- and O-type magnetic fields respectively occupy their own
seat in the classified table. It may be the extension and generallization of Dungey's work ( 1953 ),
but the probable existence of some types of neutral points ——spiral and node— is pointed out
first,

The solutions describe only the vicinity of the neutral point, and in practice one of them will
adapt itself to that of the outer region. The tentative discussion of the evolution seems fasci-
nating, since the magnetic energy reserved up to the extreme may lead to the abrupt release. This
reservoir of energy cannot be expected in the X~-type magnetic fields, which represented by the Sweet

mechanism. It may be very difficult, however, to discuss quantitatively this new type of evolution,

since it isg essentially an unsteady process of three dimensional magnetic fields.

I 5 Study on the Frozen-in Magnetic Field in the Collisionfree Plasma

Senkichi Shibuya

Department of Physics,Faculty of Science, Yamagata University

A phenomenon of frozen-in magnetic field has been extensively treated
from the magnetohydrodynamic viewpoint. But in plasmas whth sufficiently
low density the picture of frozen-in magnetic field need not always be
valid, It is the purpose of this paper to give a derivation of frozen-
in magnetic field on a physical model similar to that used by Dawson in
his theory of Landau damping. As compared with the discussion of Landau
damping, the inclusion of external magnetic field results in some differ-

ence .
8 in resonant condation and in scheme of wave-particle interaction.

It is pointed out that a phase-bunching is imprtant.
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1-67

JUPITER MAGNETOSPHERE - I

Hiroshi OYA Ionosphere Research Laboratory,
Kyoto University, Kyoto

(kg F . SHMATIYE)

Subjects on the Jupiter magnetosphere that should be studied in near future
have been surveyed.

1. Exospheric Temperature

The temperature should be determined considering three agencies of the energy
input as; i) the solar EUV energy released at the thermosphere of the jupiter that
is estimated to be 0.1 erg/cm’; ii) the solar wind energy that is captured by the
jovian magnetosphere, the estimated energy flux is 0.48 erg/cmzsec when 1/10?

Of the input energy is transported into the exosphere; and iii) the energy ?alsed
by rotating magnetic field in the magnetosphere. The total estimated value 1?
6.1x10 erg/ cm® sec. The term iii) is considered only for the total conversion 2
the thermal energy of the plasma; there should be reduction of the energy in Fhe
conversion process and also in the transport process. We should, however, consider

: t
the heating effects due to the rotating magnetic field as the most importan
sources.

2.__The Magnetospheric Plasma Structure

Gledhill disk is a basic structure of the magnetospheric plasma distributioni
the absolute maximum value of the plasma density should, however, be reduceé
due to the instabilities in the magnetospheric plasma. Important instabilities
in the disk region are i) two stream type, ii) Harris type due to the plasma R.
temperature anisotropy raised by the Jupiter high speed rotation. and iii) macr
scopic instabilities such as the interchange instability.
3.__Jupiter Decameter Wave as Probe of the Magnetospheric Conditions

I) Io satellite effects ~are- directly related to the magnetospheric b e
Plasma structure. The observation of decameter waves triggered by the Io sate
interaction should be investigated relating to this problem. solar

II) The main decameter wave source A seems to be caused relating to theA
wind interaction with the Jovian magnetosphere. The activity of the SOUTES
should be investigated with solar wind data.
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1—68 SOLAR TIDE DUE TO PLANETS ?

- Origin of 11 years solar cycle

Hiroshi OYA, Ionosphere Research Laboratory,
Koto University, Kyoto

(K& & . FHAFLIIIP)

Tidal effects of the planets on the solar surface have been investigated
to see whether the effects cause the 11 years solar activity cycle or not.
The tidal component of the force F_ raised by a planet in the radial direction
of the sun at the equator is given, for the component that only depends on the

azimuthal angle 9, as )

Fr = H 0052}9
Here, =0 means the direction of the sun-planet line; H is a constant.
Jupiter, the earth, and Venus are the so called tidal planets;
Tecently WOOd(l)has found that the tidal fluctuation ( given as ensemble of eq. (1))
- 2
AH = Hive (ooszf?rc- Ceo? @) (2)

gives a good coincidence with the 11 years solar activity cycle (see Fig.l),
where angles %, and Yoare given in Fig.2.

cmlpol:ydelﬂo.
EARTH
VENUS,
Pre -
SUN JUPITER
) VENUS
$ro -
SUN JUPITER
EARTH
Fig. 2
0
1950 196) 1970 1990 2000
The tidal height of Jupiter on the solar surface made of liquid with
density 1 gm/cm3 is 2 cm at most , even + Jupiter can raise the maximum effects.

The total energy contained in the tidal oscillation is approximately 1032 erg/month.
This is too small to be the energy source of the solar flaresthat have the total
energy up to 1632 erg/flare. The fluid flow on the solar surface due to the

tidal power of the Planets may, however, be an important seed to produce the
turbulent source in a area forming the sun spot. A mechanism including the fluid
flow effects on the growth phase of the sun spot should be elucidated.

(1) ‘Wood; K.D.,; Sunspot and Planets, Nature 240, 91 (1972).
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]1'— Es NUMERICAL STUDY OF THE UPPER ATMOSPHERE

Takashi Tanaka

Institute of Space and Aeronautical Science University of
Tokyo, Tokyo 153.

. « ical
In previous papers, I have shown some applications of the numeric

modeling method to the study of the upper atmosphere. The purpose of
this paper is to describe details of the numerical modeling method used
there, Outline of the model is similar to those of previous authors
(Bailey, Herman, Stubbe, Ruster, Eccles, King, Jones) . However my '
calculation is more general compared with previous authors in many poins.
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DISTRIBUTIONS OF PHOTOCHEMICAL HEATING RATES
IN THE WINTER MESOSPHERE AND LOWER THERMOSPHERE
- -
& ¥ o (B okipsi®)

Kaoru FUKUYAMA
Geophysical Institute, Kyoto Univ.

The vertical and meridional variations of the photochemical heating rates have been calcu-
lated for the winter mesosphere and lower thermosphere. This calculation is based on the previous
study* of an oxygen-hydrogen atmospheric model, which obtained the winter meridional distributions
of minor neutral constituents and airglow emission rates in a vertically diffusive-photochemical
model of the mesosphere and lower thermosphere. In the model, 52 chemical reactions were adopted,

and the concentrations of the following 14 constituents were calculated; 0(3!’), O(ID), o(ls), 0,,
L

1 1+ )
0,(°8,), 0,(° L)), 05, OH, ow:, HO,, H,0, H)0,, H and H,.

In the present study, the following photochemical processes have been considered; absorption
of solar UV radiation b)'.O2 and 03, release of chemical energy through oxygen and hydrogen reactions,
collisional quenching of the electronically excited oxygen by air particles and cooling through
the airglow emissions from the vibrationally excited OH* and the e]ec:tronically excited oxygen.

The results show thaf il.’l the higher latitudes of the upper mesosphere there is considerable
photochemical heating, associated with the large concentration of 0(3P) and the second maximum
of the 03 concentration near 85 km. Airglow emissions bring about an important heat sink in
the upper mesosphere. At the 120 km level, about 70 % of solar energxy input is transported down-
wards in chemical form by diffusion processes. Transport of minor neutral constituents by eddy
diffusion may have significant effects on the heat budget in the mesopause region. Energy trans-
fer in various photochemical processes is important in the energetics. of the lower and middle

mesosphere.

* Fukuyama K., to be published in J. A. T. P.

121



T-50 (BB EEER o NO B & o 20 2

Frafek - prEE% (RkxzE) - RinfE (F5K3R)

1973% A (a8 1850 JST (RILEE 89.7°) =Rasf 45 575 1) St S-2lo
~9 2L U ABRTEEEB o — 85 EF (NO) » BB & 4T Bk

/3@ 47 it REE 2 FR] ESRAREK 0 2155 A NOY o afx AT SR F3t 0 ) S0 kM~
NS kM= bt s T RIA P Fohiahto NO T oo b 53 KRR FRICK SER » R 2hte,

iR 23-BEew, BToan— 2w TolAXE B2 T rsAozus, 25
aBEtass 1o BEx £35 1215 {00 terr @ NO 724" EH A L2532 NO Varf
0 BEIEI 042 T30 230 L EREMES N IR SRR L BaEE L3k
>z Rauo.‘;jk FRBCE 0 w0959 Fa B B 0d % NO o ARATIZE 18543

RAR RFRH10°, ARHFPC 13 07 FBBTOF A = Mtz B dtsh2u3 e, IR
5 %5307 3w oA ae FTit e R R O3,

BRI et Y vk o 38 RoKM ~ 15 EM o BT .’,».;LS- 2R B3R LT s,
STREAR L2503 NO o volume ewmission rate Foor 13 BE R (313" 3078
AoLT O3, velume emission rate Fuo' . NOa BE NING) o B2

o S Qe CNB) ., 22T Juy = TF %Pf fos” @oor
CnF - KHhasitE, foor: FRYFIRA, Suw Sib\j(e scalleving o aldeds)
PRI, KPR EE A B3 Euar KPEoaATF 2 (B o B v Ty v o ndya
REISREE It Lus A 3TN, 30238 9y M B L B Bib Ti 0 N(NO) g
B 15 Fov o HEAM o B st G a5 kT e, BeBhB viz 384093 22212 %3,

90 kM AE s BfEwE FaeBe BRcEr BB v KA 4 » 18sattar 2hid,

BT R R e B RT3 R,

122



K=10-10 % #& (- & 5 MBI/ > o 3L R R
Fn e (RREEREARTR) - % s P (Rt

=5l

1973F 9A>28 [320T ST :RaA e 537517 h 1 K-10-10%#K (4.1 HA
30KM~ 9o kMa XA A/ > a LA Y17, 15, AdaBlBa 17815
0) ATRHE f2.6° LAEF IR B R Ea T na a7 L o BN KIS L
YRR L. kL B BERTRIEATY &,
@) KHIeZIeF-ia, PR T/ 13 BRI oK I RE AT vhivz v,

IR IR S AN ST R AV RN

Q=T H5.

BVA TR T > N R R AR BORF (HartLey Band) (4, T X IRHEH 3 3
V/)U’K’(X} N l‘&%‘lﬁ]k j&?%ﬂ\?lq%ﬁ?]’ﬂﬁi :]’:/?74 W9~ + solar blind photo{ube 3
Av 1o, ba R e (RIAL 20 G EEIC o HRRINE 1> 0l B4 HEE M
PVl T, Ti)-a Wic B3 23684, 25EEA RO 246 AT B AN, |-

solay sensor k(1 «$00A 3 o3 LTV 3.
TR/ Qa7 -70— ¥ k3. bbsec, Tésec Rt S¢ sec iz l-u¥, FadH
AFHCI 3 modulation 2N oA N, Tésec Mz (f& 385 kM) 13 ¥ 1e 383 213
2 peak axpldr bt B ). EH o EWA it A7 v a K113 AW
/%\34‘2 VI FRAL 0N se SOKMATFa®E 11 Kila K arox X 30Ti8)(2 Raﬂenazh
'ﬁ%l FRR RN TIT AL o = 29 LN i«fb’]nﬁlfﬂﬁgqm?ha

TIME AFTER
LAUNCH (SEC)

RAY HEIGHT (KM 40

SRS I (3

==

IHN
HH I
144 g

1]
Tl't'l'l' '

: ST
REREWE Mk s R
‘7 1-




I-52  WAE®B - PABKE X a0 7

X2

/965 %00k PR 18- Ml?_]@ XAV o0y LB E S’
U TIE. XK B EE - Bydes 082 L B F) dn
RFGE € > 1, 225 .gJTT TP 3.

o R&RX V=8935 F « 34,
e BB 20 ~ b5 km IO KEE 177 & TED vy FB| 1 X2 3
X

eI IE,
O‘E%‘%ﬁk\“gai ?0/(/7’)\;"(@ Odgé &ibé\zﬁ\fb . \/]/Q
go Km AT e Foh B s le, S0 H-N-0 AH»EH ¢
2349 THa.
e R#sk =T 3 O399 LV B ¥ Kb, BELiL 'T0" Aito thit =
ot UhH 3,

2 BN TF =R T3 2% 228,

o WARANA75128>T 80~ 120 fm T NO EEID £k 3 s en
TyYE, NOZﬁﬁA’ 70 km AT T AE) £ € 3 e N, 2

0o SR B XM % ke 1T Fix 9o 120km T o) = HELA L O NO
KIL AN D To-n BT AT HELC O Schamany -

Runge 0 =9 <HIe B85 < 3.
3 &30F - RAFs 2548

o N Bt R o T R N s 4FE G LR 090
Km T o\?ﬁ?&’fi ERHINTRE,

124



T-53 PR B . %@115173#%/77\}@?]%{?&

udn- RORE
R K1 721533

TEE BETI T, ITITI UM KRRIADSAELTI. ANy 0. LaBE
I ﬁ\’»‘g?- XHRPE3I bW . Geocoroma A EF T T W b FELH A, Y TaF. o ad
b 'fprocess A FEEEPIINRR 2 L T K 5‘:/175 a iﬁ%gﬁli‘?\‘ HEL T M. g

[ KE2A 3 a PhoTad..‘ssoc;a.T‘.om, cross secliom

K RA 3a photodissocialiom ¥ 245A (146TeV) 548 ). 4 Y 3H TR cross section
Tuiss(Ha) 7 ~106 7 BA a K T 7 ELH. 2osAlSaey) o F. photolomizaTion o'F
TSN, Ghiss(Ha) T 0 e BA VTGN, 670 AT TIoA VAT 3.

3. ) o FLEA~LTOA aABBR T . BB T oW ) BBV RMIF 7 3.

2 (90A~945A 2 Solar Flux B & Tramsmissiom

: a A Aa Solar Flux (= § (0 photons/ent sec ATEX o Flux £ H~3F @ emission [imesS
»Y . onlinuum o flux & ~ T Fh°T°W/LM-Lsec A‘ ?zﬁ THI.

Tromsmissiom (217 02 - N2t & 3BIR™ XTI (BB T3. Mt Anda BRI . o
WTOBMMTRE L3 o TR ETFIRCT 27 317080 n R0 Cpramd i
b3 Lot 3. Y W, 1A TR IIERA R0 IR,

@13, Tramsmission ast RERa —W ET J. 79¢ - 92834 2@, Naasdizzyfodd
v\“ilﬂ%ti K I vwiish. (90 T . Tramsadssiom F—FF N T o 2 L 345 b g 2 o\
g 33- ?32;\\1' Na & window (THAIT - 2 v w3188 2 a;ﬁ%a%;y‘ 152k T 3 T
e wWhoN3 . '

AESII 3 B . To0-BASA W Nax window N H v a tET L 7. $00A T T FoA
HRONFRv. €5 20 /6o AT 133RNB § 3 radiation (7 X 12 7oo- vASADSK aFR < iR o
EETHI e T 3.

BKIEAS & PhoTooUss‘ocia.Tiom—

AXIMA 2§ H 3. Haa cross seclion Gdiss(Ha) a X 3 v §o4 - 945’2\ aRy 7. t,
£ )X, Tramsmussiow o5& 3@ e @ehir o LA T photodissociafiom s Y 3 .

A2z a3t BRI R LK L.

o
i
a =
~ ! g
= > o
x ~ 2 -
hct 4 Tewf @® |
w X
o (W)
o w
: o
=)
: 5
-
- (ISO -

| ' 1 i | " | N
107! 10° 07 3
® 1. TRANSMISSION 125 ®2  PpuotopIssocIATION MATE (Sedh)




I-54 PEE RT3 KEALA B KK 4

X o 3
P K 133038

Rt RakhEo T neoxBaw A o ) Tk G S 000 ) 5o K2
L. 3B Aaxk kAt 2B T2 MoVt s . K hadebh 795+ 7 2 @ &it|x
WasBRECKB I v AL SN 3. Bl W2 & aws. PHEl 7 £/ LI KE
R30FLERTBRCH), HZLERERELERETI WA W ta% e @dllod ik
T3 S eeAIThbhE T Ow b ALz,

REOREIABaBE. KEARI o ERF T oot m T3 Ha0 B 5 - 2 &Foy
HE T e N, (1. adA, S AT 3 Hao s ol ppr $3A T BAGE RS L
KN 2 Wak3 o, (ppm A B3 tFMAR R T3 HasART LS55 ) Haski
FGw 7ALIRETILAIAABEADPIE R FY L b ¥ -1, 1At v b, Finil
AKXKAMKAEFH CRIF N Ha0afBEon ) L 113 Y0 ERo2 T3 . L. Hia
Lifetime oA 2 B is2ema LA &y 37 0°el) L85 HAS K Ha 2 BEAHan
T 53),

FH e THC R EREF I N T floe. AR oA~ 1T b Liteline &
78k AT a A T8 (0'sec @ orler T2 . 1 a I AT a0 Eﬁ FaeFERFTF L3
TR L. 2P a BB R ER AR CA LS, AP (30mWME T O R LD
UIRACEZEHERTCHAI LI T 2 8. 130km X a1 /m 1T 3 00 (o5, b production
v\'?fﬁlﬂ;s a7, BREIT27295 7ALO0OPREEIZ TR TED 30k T2 7T ]
er.Sa'&;oL-P)Li TELaMm3. 7200329020 132k 1795w AL 78em b R
BATE A (A3 PATH) F e ) Wehi Kavite BIARG Hao, H, Ha (=5 v 2 A6
FLERRE LA BAGGART W 759 72 LHB LESE S~ 3.

BOUNDARY CONDITION

w

130km

50km

F stion : (D DD (M oD (3(P-L )4
ormulation (Dpn D‘!dz (7 Dy DC)H SO(A L)dz+C

126



I-55  J& ¥ LB XEaAHE S

HR AsfE
BEE R AKEFEH

ko FEIE A0 THABoREe . Ao mBKE - EPIKEREK: T ) ©
W3S LIIBRLPSIhTR ). ERMAR LD IR 1 T2 A‘”ﬂy‘ rsc#
JMMR el Ta 27 nrBEsK (7964) . FAn. BHETLIET LA ¥
nNBE| 2 0, 3ol THABABRLAUIDL RXQET LKk U 71T > & (27
APERBMAR) #. ta thv<22agt G &R 2%zl 7o T, ko LEAH K<
e | 13 >0ETI., RABNGHEEF+»RTR 0 RS, THIRENTHIN 3> Ka s
5 RS adEHrs BT 1 B,

7. B TE 15 . RKR Fmpec R a AT B K| 123,

QDI RBREA v W EB ¢ 5t RINT 3 w13 . VbR 7. AFHEL %
B1FEr 3 Ba X X AD3 N 3.

3 AKFFTROREN Dmppoc t823 s35BE, BEBs X Fa 100 LT n
AEBRAL KBRS 2 2123,

##) w#E = ABRTFII,

127



=56 RGETITIIIFRISOAMLIRKT > F S 12
& IMENT T v K EER o 5247
EH®E R BB Y R X B
LERARZETHAR FAPR S I3 Ep
1.5

77XRFPREOMRLT >T T ICGRREET IS CHPTHERNI S . JniBsEn
ERIOMTSBITRBEIMTIVIBRITC L TEAEBHI>nTTHY. S
BRERIVTET T F0EAIS I (TSR NBLE EIR > 1B 12 FRS MT 11 3, .
AR B IRO B 545447 3 Landaw FS U C/cloti-orz, BT IEBIL
TMTVZun.

L THRIBSEBREF TR IR 31I3BH0 3. BRROEUKT-F T &2
Z. KT Maxwell DB 03 53 RAMSWAT TS LT T2 AGERV TP
MEBFIIRIP IR I PBEIROBFILITOVTRRSILT VS, SEFENT TY v ke 3% o8 5%
BB RUHTZRoORBITTTORIRUATLESTE VT L215E (I212 €1,
el 3iRER, L3T> T RE) D BEMBERETBE 7°7 I ERIEFITC > TikA 3,

2.8 M

FFRMLARK V2> @I, BLBIEILFH N 3BT RO T AL £82i13 30015

BITY >0 NCEBIRIE IR ON € '3 skadd IC)T('?_“PW:
Lgmedl b s PReTi(fr) '™
var= SSL, RUOR 9

e 1) (1)
LREL Jetts) 3 T=T EIRMITIHR(EEIER DL, S T2FT T n%wsmeE&kbd
DN XT3 E LT IMFMEBOBINDGH Jo 13 LTURILLLIH T T3

Jetear=2{g2+i T £ <1)C, } Sintess (2)
L
Co=2{ Te®)de Co=—4§ Je(&) sinn- g2 d¢ (3)

CROFICFTEI. iRz fe (KR ((K) 3T T>YL) 03 AL TOETE Lan-
dau, Cyclotron X BV E< Y, 00> RAEIR0K Y 2> Lovo Fo15

uwl:iﬁfz—%(z—%f»l, ldoel = = (2« 1, 7\K=%«1 4)

AOTTKD. SNETC(2)EUIARALT M) RENT T (1 )04 t51H 3
ST BN 7))y FRABIR AT IR BAR OIS I M 3.
\/(“’)=K0Go("')C059"’ni:llKnL{G|("’)Si!‘1291‘G'z(U")SinGCOSGTG_;(D")COSZG} (s)

RIELKo, Kn BBROGHOIZIBZBEITH Y, THER (2)0 600 FE 118 B2
BT 3. 2LT Golr)~ Ga(Ir) 1398 B s W C A9, 301 S (2B v 0 3 w2 I
B G)DRMF I ok | 1, ldoe | K1 EFIIBEC ok | > 15 3B CcTIIRT
VRT3, ROBT7>TTVMIBCTI AR (0=0%%4F, 0=50%B) §&bIr I3,

3. %%

BHOLER. (1) (5)ITFFE DI, 779 v FEBR 12 0018 4017 12 0 3 F-
BT Guir) 13 AR IS DD ILEA T EDARICE 3 (4512 [dwk | > 1 0 1BHS 1<
IRETCH 3D, 14T 0=90°0851 58 B 0 KECT 3; i) BRI OAENTT™) v |} Eog
BRI T IKE Go(lr) ~ Ga(r)BIE X L. SEBIg AT T D, LI L F 12 SHn z
WXBRB IR TS5 () BEER 777 X (S K I1000Km ) T3, Tuc € Tren £
BNV L>38 IR LP I< T 3; 12% o B0 Yol .



I-57 K—IM—4%c o+ 5 7°5 2 XFREE o B H(EFE)

¥ EH YHE® FHRELE kaR
FRXTEH
MEe 46 BRRE 77 2 v o, EAS TN Mawell AB2S5T U T3, = 385y, ¥
VENAT = F, Ty 775 < BRFaBLEaw oz e ) 75 2IHER 5 4 W
Tha, 2 &3 t/?{"/'%?iﬂtoM~Somﬁ/3\qa,{;\é‘7f;{l¢,c\'y,h-a"ov-/}-a\"’i')
AR2R ¢ 7§ o 38, M Acd 2 FREn e CTHld) 2 kB, fﬁ{{.gﬁﬁm\{nlfﬂ"/%'
R, Sy ra 2R, i A4 B RoGA K BEq 2, €= 1= 207VEWL 2
Tt EL TRRPF I AT 2085 d ifiag Bk AL ik (a0 20™) srokre ) ¢ € Bl
A2, B e =T - 07T 9y FrRfd42o, ¥ het@hasndBAAgs $9
T2 v Tde:z N~z 2 2EKKI TR =214 2 L 0o Ry FHE ST 2.

BAULE 73F-nvTa2L 77 —= 1% ECfdl v L ova NA TR efPoe L, F
FeA Tt X2k ds. X0 FRDOERMRBad)x 20~ Bo0Hz A 1% 4 (L Band) 6 TR P
LTR = AEA 4 2. ObkHr~30kHz(SBand)@ R — 12 =~ A F 0 2" 4 FNTERMAE L, BEA
1 RMEAB3. v - ABBABIBE G | B2l @5 2, BookHz (H-Bad) (3 Tokhe
A t, FEARAMARI :RMB L, Y aoRB b1t (43 2. BAE-F o Blok Diagram &
AL e kT, 131 ¢

, 1=800 kHz -
Bx250kHz OFF SET

MEEL GonesET -7 -2FHA-
M4 2Fmei52 =R 4, B-Bawd 13 FF
VREFeih 5 ) T EH I BA. S-Band :
13 IkHz B P F 40 T TRAE TR L T H 2, N
SoEP L) T o=, TEE W, 13

R _BAND R
FR T OAFTATR 2. LBand 13 % 7-9 D R
AP 2Bz w5 TEH =T AL TT AMP = —oBANO L
5 (TR 3. S IFAe & —
L y s == 10 105¢a) 10° 107

B ELE T >R L, a5 T T
LKA g F S 3T - / I 7

t#EPAITRLCT > T 3. Bogl-

L~ Bowd 19 879 717 — ENH (T . ‘ ({] )
/;77&":{&#2 / ?ﬁf#rf;f:ﬂé 250 j/ ‘
H-Band @ B N T ok / / _ BAND
,\__:/ovkm":%:” _(_,%-,5%%‘755200 BAf\DR/‘
o TR hE. ;;7’( >// § (i—’
FgA e 7 XA AL | A ,é
gro TBvFats she L BAND S \s
’ 7B , Sporadye
57 Ve ﬁlﬁgf laF%, f‘m:/ 100 ) Cb | i\\k
éz.m /4&'&;‘47‘73%&/: T..—*{-"""
# i3 - ASCEND .
-z ~THE ¢ 50 x DESCEND
km
3
10 10 R(a4 ﬂ()’ 10° i T




I-58 Bla 2B roBEro- T vS 544 HD
Bz
& Inte
& i&a B

Vi, b MMEI AACRBEREICT ), XIWEER CHAE 2 558 7 HFRINC
B ts o Bl X W | NEEI2 N~ AL

RERN BE NFL o < MR E <M 0tk R AT HT A 24ER | H<
PREAFR AL <HF B r iy K- FBF A TF JENLT, < b B0
5.

KBRS 2 HENE L | < 4RI <SP NI B D% Double- Sphere Flasma Frobs”
LT AENG L > -9 22270 - 7 <P -TeBIEMLBE<2rKrd ) °g
-TEoBEENC T ZAREBEELRIR N L) e TED 2 oAb, 2 2FiEID CB
16 & CBM R 2B N BIZ w13 A< phN, BER? HoPRA L BRETH 2R
kd W Pa- 7 xX72X @M G st ] o <rJ/§z HERLET DI RV X - 14k
REEGIME, <vwibo<, BER BRI L H | wHOREZI R T EL BN RALRE],
AP L7773, 770- 7T h(&A74 2 - 722 ) XINV G bbeTb s,

Lay, wARFBERE TRIT 2 B oSN 4 > - T > Zike ang 4 > -

7> A2pofloRd kov< FHT 5.

“ Fahlesen U, Space Sci. Rev. T, 238, /967.
W . ) 1 9PTO
Fiale . ant R. 0. Slorey, Flasma Waves in Space and in he Laberalory,Vel. %, Pics /, 72,
Edinburghe Universily Fress.

130



T-59 K-IM-4l a5 k1= &3 AT 69 VLF Rkt
EHRY 25
~A #e BEER- BERHD - £F 2

§ UM I :
B o TAGASERA 5wz, RovvoBRELohr s> - BRA. HaE
5 22 k2o Active ERR P EBR s k2 &5 5) . BoBFeBrhrzuiz, Kes
koo Trge- P75 I WEAR>-E-F) e BREI volkd - HIFBRERAS
¥R (EM:w-P) B ofBRE - F 7°7 XK (B 7°5 = #, 17> F38) FAE [Ho ¥
- OB pRERYY (ES: W-WEDTy b YATHTEZTRAL. EIfLZRE
AP, FHEET- P ity caTBEER (ES: W-P)ERE v z 8E73

s RERFER !
M1 sRkg &>, BElEmagsF - 7>TTi=o~+lOV F 20 fERIHKo
DCN TR REPPo L= FR. VLFH (o~30kH3) K BLI=RTF &> & discrebe TRy 25> BU A% B
HissI K 22y 2a> prpiR e AT Be o Mscrete TRy 25> o FEHK t BF 3T L 7°
Bob T3& B3 ERF & >1=. 07> 0 775 = BFH 0770 Z41L £ 1Rk Bo fBMKs
ERXLZ2 VW2, hsaPps. 2o TSyda> S kT fREERITsn B3I LR
BIh . PoFTetprpint ENBE 5> 2IPEIh=BIE -0 =8> 2 RIEIHE
(7> BRopze B i3, E2kB5h3E5kE Iy 22>, BFHBEcRT ko

R (S 'ﬂaﬁ 728 &?ﬁi h Z\w 3, Cm 1] K‘?N'+' 1=§,2 gﬁill ThE /(Imgz$7;9-/
$ g I . |
BT A BT -0
7’73 RZ0 4T > B BBHT
SEHz v, PEARE R M

(B2] P71 Bied

~ o '\ ‘ . DA RS TP e zm‘
3 15
§__Rgm :__..—-— i - :'g y
1)*?‘-{‘-?’5(}'.?@‘-’.‘3[5)(5?&%-‘- “E -}:j-:::::.::.:.,_-::\:':: 0
(eq. FWERRs= 0, 1972) < j : i
DERFRE At 5 M35 SR b BRE o] ASUNEY
7ORE B2 FR o KBR , FXTHFRS £, %a- = buw
flo¥~p.120, )a72, &, ;°
w ‘. s
5-)‘(‘1i)’°~f4|ue , Matsumoto and Kimura; Rocket Exp 1+ .
on Nonlinear Wave- Wave Interaction in the Iowo- °
) =
srl@rrc Plasma, 4 Le @ppearing in B0 - % BN 00
Space Resaarch 1474 ALTITUDE (km) '



I[-€51 PROTON CYCLOTRON ECHO OBSERVED ON ALOUETTE 2 DATA (Rep. 3)

Hiroshi OYA Ionosphere Research Laboratory,
Kyoto University, Kyoto

(A& £, AHATLYEP)

Over 800 examples of the proton cyclotron echo have been investigated to
check the theory of the proton echo generation mechanism(l). The results indicate
three salient characteristic points of the proton cyclotron echo generation
mechanism as :

i) the eclyes are produced at time being delayed systematically from the
proton cyclotron period by 5 to 7 $;

ii) generation of the echoes is almost limitted in a range of magnetic dipole
latitude such as -20°¢6< 209 it is very exceptional case that we can observe the
ech0eS outside this latitudinal range;

iii) most of the time, the echpes are produced in a frequency range 1. 2f < £<
1% 5f without dependence on the plasma parameter f /f where fp is the plasma
frequency and f is the electron cyclotron frequency.

The evxdence i) gives confirmation on the echo generation mechanism with
interaction of the electron beam and ion -field that gives the generation time T

= | RAR-R)} Ty (1)

where X is the characteristic wave number of the ion-field and kl is the

wave number of the initial electron wave; T_ is the proton cyclotron period.
The evidence ii) indicates that satellite, protons and electrons are moving in
the direction parallel to the magnetic field. To make the electron beam velocity
matching withthat of protons and the satellite, we should select
2fc—wave (the second cyclotron harmonic wave) as the generator of the initial
electron beam .

The evidence iii) is automatically satisfied when the size of the proton
concentration area is pervaded by 5 or lo times larger than the electron cyclotron
radius.

(1) oya, H., 50 and 52 Meeting of Japanese Society on Geomagnetism and Geo-
electricity, pp. 33 (for 50 meeting) and pp. 104 (for 52 meeting).
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On the storm-time dependence of whistler dispersion at low latitudes

Y. Tanaka

The Research Institute of Atmospherics) Nagoya University, Toyokawa

Abstract At low latitudes( 34-35° geom. lat. ) enhanced whistler activity and reduced dispersion

occur in the 1 and 2 days following a severe geomagnetic storm( Ohtsu § Iwai 1962, Tanaka §

Hayakawa 1973 ). At much lower latitudes( 24-26° ) a much more enhancement of whistler activity

is observed( Ohtsu & Iwai 1962 ) but dispersion is in slightly increasing phase during storm

periods( Okuzawa et. al. 1971 ) or there is a less evident dependence of dispersion on storm-time

( Tanaka & Hayakawa 1973 3. A possible explanation on the storm-time decrease of whistler dispersion

is the inward moving of whistler duct( or effective duct region ). Another is the decrease in

the electron densities along the field linese To examine the cause for the storm-time decrease
of whistler dispersion indicated in previous statistical studied, the dispersion values obtained

at Moshiri( geom. lat. 34° ) are compared with the ones calculated by using the topside ivnospheric
electron densities from Alouette 2 observations over Japan during the disturbed period of September
1967. For 1 or 2 days following the disturbed days (YK 230 ), the dispersions are lowered and
the topside ionospheric electron densities are also depressed. The decrease of whistler

dispersion is attributed to the decrease of the electron density along the field line encountered

at Earth's surface near Moshiri.
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Rocket measurement of wave normal direction of low latitude sunset whistlers

M.Hayakawa, T.Okada and A.Iwai

The Research Institute of Atmospherics, Nagoya University, Toyokawa

Abstract.

The measurement of wave normal directions in the ionosphere of low-latitude sunset
16 made

whistlersrPy means of the rocket of K-9M-41 which was launched at 18:00h JST on Jan.19,

1973 from Kagoshima Space Center. During the measuring period along the trajectory,we

have observed over one hundred whistlers. Among them, the incident and azimuthal angles

of about intense twenty whistlers are determined. We try to interprete the characteris-
tics of measured wave normal direction of low-latitude sunset whistlers. Then it is
likely that the observed whistlers are trapped by the field-aligned duct. The simulta-

neous observation on the ground station strongly supports the above interpretation.
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