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Auroral Observations at Syowa Station, 1970-1971
Hiroshi Fukunisar* and Masaru Avyukawa**

" Abstract: The auroral observations carried out by the 11th wintering
party of the Japanese Antarctic Research Expedition, 1970-1971, are; 1. Pho-
tographic observations of auroras with 16 mm and 35 mm all-sky cameras on
routiﬁe basis. 2. Visual and photographic observations of auroras. 3. Obser-
vations of the space and time variations of proton auroras with the Hj
tilting-filter meridian-scanning photometer and electron auroras with the
multicolor meridian-scanning photometers. 4. Observations of auroral pulsa-
tions with the zenith photometers.

The principal aim of these observations is to study the dynamical mor-
phology of proton and electron auroras during magnetospheric substorms. A
high time-resolution scanning photometer was constructed to measure the Hjp
emissions in proton auroras. The equipment consists of the coelostat for scan-
ning the sky along the geomagnetic meridian and the tilting-filter photometer
for detecting the intensity and Doppler shift of the Hs emission. The scan-
ning period of the coelostat was 45s, and the tilting period of the filter was
Is. The lower threshold of the detection was 0.25R/A. In order to study
the space and time variations of the electron flux and energy spectra of au-
roral electrons, observations with the multicolor meridian-scanning photome-
ters were carried out. The scanning period of these photometers was 5s. The
observed emission lines were N;*34278, 0135577 and 01;6300. The minimum
detectable intensities of the photometers were 100 R, 100 R and 30 R, respe-
ctively for these emissions.

The photographic observations were carried out with an improved model

of 35 mm all-sky camera mounted with a fish-eye lens.
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B Hs MULTICOLOR ] AURORAL PULSATION

Bl 35mm ALL-SKY CAMERA *« B 16mm ALL-SKY CAMERA
(d)

H 1 (a-d) BCENERK. ey, SKEEBP, ==i3,
KEEN — 2RI, ik, S 47K ERE, ok, &
JEHEE 5 I HANRED A e do 4

Figs. 1 (a—d). Aurora observation chart at Syowa Station. Legend:

BB all-sky camera; |==| Hjp tilting-filter meridian-scanning
photometer; . multicolor meridian scanning photometers; T
zenith photometer for auroral pulsations; Y 16 mm all-sky

camera.

(gL61 % ©ON

L IR AR R B 118

66



40 B ¥ - B (PR R

E. BerEE Rk EEsn (i)

F. BXt#gEoBEBAN (fEekE)

EEZLRXIOMET, TRENOEWAFE, FZlE LORROEME L ST 2OWLTHEAL,
S — W EREFIA L TR FEIFRC L &L 5.

£RH 2 F8A, He RFREA, £EF/REN, BOCHEEEEHARBER O EMIRR %
K1 (a, b, ¢, d) wrT.

2. 16mm ZRXKEEEA
19685F (5 9 kB%) Wb (IBERNE) X b, BIUHOBE D LIEBHEIhic16mm 4
KA A S L H30BEBISHBREE THE L. BHERMOZEMT Avukawa (1971) X &%
IRt KB ERT19665F (58 7 REX) LISkD & O THATCEM L Bard, 9 A7) X
D xS REOHEIRECIHA L, 9 AR ENZ T - .

3. 35mm £KEFEEHH
3.1 H|AEE
FEPEE L, SAFREK HERAFEZEE) ORTCILIBL0T, KD 16 mm 4K

A AT EABAUORER S, 2@ RXREEHRAGEORBE, WH f\ 3 L ORI
P WTkhkEhELEE b LE 2. K2 (a, b)) RFOERIFEL I ORENY

.
DC
power supply
Fish-eye
lens Open and close
pulse generator
Automax
cine - pulse camera 1 minute J

( Model: G-4SD) pulse generator

Magazine
2@ 3Bmm@EH5DF e, s F4775A
Fig. 2 (a). Ogperation diagram of the 35mm all-sky camera.
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® 2 (b) 35mm &KX+ 7 DHEHK
Fig. 2 (b). Layout of the 35mm all-sky camera.
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Fig. 3. 35mm all-sky camera sequential photographs showing a sudden brightening of the quiet arc followed by a rapid poleward motion during an auroral breakup

event. Simultaneous magnetic records are shown in Fig. 10.



gm  JUL.3,1970 -

35mm All-sky
Camera

48M 55M W

JUL.4

56™M ooho3zm

W
16mm All-sky
Camera SGEBN

4 72 b= nthD4—r5035mm kL O16mm £KH 2 T U550 i
Fig 4. Companson of simultaneous awioral photographs taken with the 35 mm all-sky camera and the 16 mm all-sky camera during the auroral substorm on 3 July, 1970.
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Table 1. Dates and times for serial photographs of auroras.

Time (U. T.) Number of Remarks
Date -
Start Stop photographs Azimuth Elevation
1970 h m s h m s
Mar. 2 23 04 23 06 10 192° 22°
23 08 23 10 10 180 30
23 16 23 17 30 7 42 10
23 20 23 23 7 42 10
Mar. 3 19 46 19 50 18 67 6
20 00 20 01 6 ‘ 18 43
20 10 20 16 24 58 10
20 30 20 33 16 54 13
20 56 20 58 10 56 10
20 59 50 21 04 20 14 86 13
21 10 21 14 10 301 10
21 15 21 16 6 260 10
21 17 21 21 19 198 10
22 46 22 48 11 32 12
Mar., 6 20 58 20 59 30 13 180 70
21 42 21 44 7 223 12
21 50 21 52 10 218 12
21 53 21 57 17 270 68
22 00 22 04 12 214 52
22. 06 22 09 17 20 20
Mar, 9 22 53 30 22 55 30 14 122 16
23 11 23 14 ‘ 15 264 22
Mar. 17 22 25 22 29 16 188 12
22. 35 22 39 23 184 10
22 50 22 57 30 194 10
23 04 23 11 29 223 16
Mar. 18 20 40 21 20 207 57 12
Mar. 19 21 43 21 471 15 200 76
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Time (U. T.) Number of Remarks
Date
Start Stop photographs Azimuth Elevation
h m s h m s
Mar. 19 23 04 23 14 50 90° 10°
23 15 23 23 33 158 76
23 37 23 45 37 184 8
Mar, 28 00 17 00 19 13 112 10
19 58 20 00 20 82 14
20 10 20 16 38 182 10
22 37 22 38 5 0 20
22 39 22 46 21 288 17
22 53 22 55 13 300 18
23 02 23 03 11 314 13
Apr. 6 21 42 21 45 17 94 10
21 47 21 49 9 230 6
Apr, 19 22 50 22 59 41 98 8
Apr. 20 02 30 03 32 18 204 8
22 37 22 41 16 184 7
22 49 22 50 30 13 202 6
May 16 01 17 01 25 30 7 170 10
Juy 3 00 35 00 56 22 0 90
21 46 21 47 9 300 58
23 04 23 05 9 230 10
23 08 23 11 9 200 90
23 14 23 16 13 190 82
23 17 23 19 10 270 20
23 25 23 27 10 320 60
July 6 00 19 00 23 20 260 70
00 30 00 40 11 290 68
00 55 01 08 14 278 70
01 14 01 20 7 338 20
01 25 01 40 29 304 70
01 49 30 01 59 20 260 40
July 9 21 23 21 25 12 330 80
21 50 21 53 13 320 75
22 41 22 43 8 320 80
23 34 23 43 20 330 70~80
23 50 23 52 30 15 300 80
July 10 23 46 23 50 18 290 0
July 11 00 11 00 21 40 320 75
0l 26 01 38 24 320 80
July 21 19 06 19 10 22 200~240 50~60
22 45 30 22 47 15 90 15~20




Mar. 18 ZLOMOQS(UT) E. _ o Lmoos

45m42§' 50M00S

5@) ~+ S T 7Ty THMOETT — 7 D &R IS AT T 2 7 — 7 ORE D |54
Fig. 5(Ca). Serial photographs showing the formation of multiple arcs and the brightening of the northernmost arc before an auroral breakup event.
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5 (b) AF—AMHHEE. 7vA 27, THOEE 7 — 2 DK ETCLEEEMCFEST D7 — 2 DRiED A
Fig 5(b). Serial photographs showing the formation of multiple arcs and the brightening of the northernmost arc before an auroral breakup event.




Mar.19 23h37moos S.

6 AF— i Mar. 19i%, 7 v4 77, 7HDA —v D[S
DEITZIC A BRI D -, FIk A — = 5 D

Fig. 6. Serial photographs taken on Mar. 19 and Jul. 6, 1970 showing the poleward movement of rayed bands after an auroral breakup

~NOBROH. Jul 6k, 7 A — .4

event and the appearance of patches during the subsequent recovery phase.



Jul. 9 23hsomoos NNW.

7 AF—n@igEEE. Jul 94, 7voA 277, BT
HiDZET — 7 DGR & ASKE L I~ OB D)
Fig. 7. Serial photographs taken on Jul. 9 and Sep. 1, 1970 showing auroral corona at the zenith and the formation of multiple arcs, which

77 57



Sep.3 21husmoos SSE.

B8 »7F i DR FAR T A B D L — TR A — = 5 0O
Fig 8. Serial photographs taken on Sep. 3, 1970 showing auroral loops near the pole-siae horizon.




Sep.3 22h3amoos E .

22 22h01m SE.

9 2F—LHE&EHE. Sep. 31, FLA 2T 5 THED LA SV FDMEEADF. Sep. 22 1, PN ) v e — D
Fig. 9. Serial photographs taken on Sep. 3 and Sep. 22, 1970 showing the brightening o) rayed bands during an auroral breakup event

and a westward traveling surge.
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Time (U. T.) ‘ Number of o Remarks
Date

Start Stop photographs Azimuth Elevation

h m h m
Aug., 2 01 48 01 55 38 300~330° 20~30°
Sept. 1 19 19 19 29 40 40 12
Sept. 3 21 45 21 53 50 60~80 0~10
22 31 22 37 15 30~40 0~10
Sept. 22 21 51 22 05 46 60 0

£ 1Y Lie A F — VB THO B CREMNSA — » 7 DR BATHS (a, D), 6,
7,8, QITRL, ZOFOMBRRSS KPR DLk HIORT .

— NGB TR, SN PRI 25Tt TARIEEED B 300 km 1253
EEAELE (70°42.6'S, 44°18.9'E, ¥tk 2,167 m) % B1;, BEBEHIICIE, MRS OB
Kie EOFHHBNE Tl ote. RN, ZOMBE Lich-—r 5DAF—LERETHS.
R DS L BRI E O+ — 7 7 ORMENA T bR B bIE, +— = 7 BRI
T FNERIEORBTHA S .
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H-COMPONENT

h
22 23h

B 10 [®5~9TRShicAd — it ZRRH O H foy
Fig. 10. Geomagnetic H-component variations during the days of auroral
activity shown in Figs. 5-9.

B 11 19704 7 A27 B izl s o I hict — = 5 (REHE : BIBER)
Fig. 11. Aurora observed on Jul. 27, 1970 at Mizuho Camp (courtesy of Dr. Yasuo FUKUSHIMA).
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LIGHT
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/\
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MOTOR s 'Y\ ! \/

£ i
DIFFUSER
TILTING FILTER (4866.4A)
A Ij ~~LENS(504, f200)
ELECTRIC
SHUTTER

FIELD STOP [
(15°t0 79) e
HERMETICALLY | :

L

SEALED WINDOW l “l, +
"PHOTOMULTIPLIER- -t COOHING
EMI9558B (-20°C) UNIT

B 12 Hs 5407 4 v 7« 7 4 0 Z—FRBREEZHBROHER
Fig. .12. Schematic operation diagram of an Hpg tilting-filter meridian-scanning photometer.
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FAN MOTOR 'T"
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Fig. 13. Schematic operation diagram of multicolor meridian-scanning photometers.
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WD F = V- RR I AT, JSKREE ¥ TRAI RS ), LIMBCBRIRITI, §
—20°C LIFIZ T2 b, SEBFMEED S/N 2HET HDIET>TW5.

ik, BIERENC X L45° D AETHLY fHi) Hh, HIBEE FA-HITE - T 180° fEE M EE)
iy, N2S tZfdie A1 — 735, 180 KAMIL, vvrrr A2t —2—-0NEHE
BEAZEz 5L, 5HRO2.58 L 2BMICYbiiz bhd. ERT 28I X-> TR
DANDRIEBIED KL, FE7 4 L 2T L > TEDONICHFEDWRAETRII N, X
VY RIT L - TSR B FIHEEECEIND . BEXRETHLHDT 4 =L FeR b
o AL, == 2 7 AR I VEBEL, B, 1°~5°EBINTE . EEZNEHTE, BT
Ve v 2=03Bb, TRAEHALDZZEICLID, X=RA« A VBRRDEIENTEDH. NHE
Taepzry, 01 46300 4 Al R374-HTV, 0L 25577, N,*24278 #Hific R 268-HTV
PIER, RERILERFR0.0051A, 0.03 A UFTHhs. KEFHEEOHINE, Hp
BENBERMUL, IO EAF T, 27 « LY IHALID, FRENMIERNES 200
ICART7YITHIEERN, 3F 4 VAL - _VLa— R4 F 4 vFA+FM 5— 4
Lo — & —RES . REH EDOBEE, 6300A 1360R/mm, 1kR/mm T, JIETX
ZHREERFIY, 30R~40kR TH 5. 5577A, 4278A 1%, EIEKEEDH»1 200 R/mm, & FLE
D Fns 1.25kR/mm THbH, METE 5 HFAE, 100R~50kR TaH 2.

LB OREMREL, MEFERRCY > ThHk-7. Zhid, EERBERETRELIAL
BV ITATVS VI BDONERLEBVOFHRIC L O ELEIC Licb DT, KEOMHSIX, &
HERE2 DL THRATE 5.

5.3. BARXBRADHR

K14ix, Hs fRCEZ AT L 5t o Hy = 3 >~ 3 VOBBPFITHS. Hp fu,
Ny 75—+« 7 bRUF w7 I— T r=FavrsgiiRs LTkh, BMEMAEBEIRD
@FE (~10°N) IEFLICONE 9 T T =« o7 IHAEL 8D (£ — 2 DR AL
%) OnBEHHRL. KISL, SEMERIHMC L HELT — 2 OBBIGITH Y, 63004,
5577A, 4278A @ 3ERIASREAR L 2 TRBIN T 5. FI6iL, BT vl 27 , 71T
5 HpshE EROGIT, BIHEROBY A HDav s i x—-va Vit by, 205V F
LR D ERBELRG. BEZ 42T, Ay 277 FOMEL, Hy 8EZ XS
TEILD, FaAT 4V 740205 TE, Hp =3 v a VORRBERLTZRD
HIENTESD.
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SEP 291970 22hsom ur

0 - f/. / / / . i z/' :, | / R Ao k' ;/ / '!I /

L 1 | | ] | | L1 |
90° 60° 30° 0° 30° 60° 90°
S N

B 14 Hs RN EZER LB —wshd He = 3 5 v 3 YOBRAF

Fig. 14. Example of auroral Hp emission record by an Hp tilting-filter meridian-

scanning photometer.

AUG .31,1970
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L | i G DT
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o [ NI
100kR[ -— s
S R 72 -7. e
FC ST i e

B 15 SERREEZHHFCLILA—2T - 7 — 7 ORI

Fig. 15. Example of the multicolor meridian-scanning photometer record o f auroral arcs.
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SEP 271970

1 | 1 1 I )
503 403 303 203 10° 397005 34M505
22hur

B16 7vtz7, 7ty Hy =3, v VIBEDEFOH. LES ZEHIIEER
Fggn 6D 01 25577 =3 5 v 3 VORURT, 1, TBuL, Hs BREEZ AR
LOREDRISD Hp =3 » > 3 VORFTH 5.

Fig. 16. Example of the record for an auroral breakup event accompanied by an Hp emission
enhancement. Top: OI 25577, middle and bottom: Hjz emissons (low and high sensitivi-
ties.)

K2 Frived—rIRU=vs Yt —r 5 ORRFHEMLR Y A

Table 2. List of the intervals, for which space and time
diagrams of Hjy emissions and 5577 A emissions are available.

Time (U.T.) Time (U.T.)
Date Date
Start End Start End
h m h m h m h m
Mar. ' Aug.
18-19 18 30 00 30 23 16 15 22 30
19-20 21 45 00 30 ‘ 27-28 16 00 02 30
27 17 30 23 00 28-29 16 00 02 30
28-29 22 00 00 45 31-1 16 15 02 15
Apr. . Spet.
3- 4 18 15 01 15 1- 2 16 30 0l 30
4- 5 21 15 00 15 2- 3 16 30 01 45
6- 7 17 45 01 00 3- 4 16 15 02 00
15-16 16 45 02 00 6~ 7 17 30 01 45
30- 1 15 00 03 26 19-20 17 39 00 45
May 22-23 18 04 00 30
1- 2 14 55 03 15 24-25 18 15 00 15
3- 4 16 00 03 30 25-26 18 15 00 00
14-15 15 30 04 00 26-27 18 15 00 00
27 18 45 21 45 27 18 16 23 48
June 28 18 30 23 45
12-13 18 45 05 00 29 19 00 23 46
13 14 14 16 00
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B 17 (a, b) Sep. 6, 1970 ® Hpy = 3 , v 5 VI IO 55774 = ¢, v o vOZMBRMAR. BEEN He =3 , v 5, 0D
FAB5TIA = 3 o v o VOZBMIERZELRT, BFE 1L, FhETh8R, I00R i, HFENE, FEMEMOMS H, D, ZK5
Figs. 17 (a, b). The space-time diagrams of Hp emissions (top) and 5577A emissions (middle). Numerals in the contour map are given in

units of 8R and 100R, respectively. Bottom traces are the H; D; Z components o f geomagnetic variations.
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¥, 7rrvod—w7&, BTHROENKE, v tev . d—r 70HERMEREYRD
Hicwy, Hp RRICEZHIC X 2508k, ROSERREEZIKBOLE»BIX, = v 2
be Yot —m T OMREHEROLAS577 = 3 v v a VEFRY, MECHIRIS TSRO
ZeMIE, BRI &0, F— v FHREYFERERTERDLT 417 75 2 DIFRE 1T
Sfe. (FRLL7AzBE0E, 31BMT, BRIEE2 TRINS.

COEMMMERE, TR Y e F—rFE LI bRY - -8 SOBRIETLHE
NictERERE LT R, 17 (a, b) 1%, ToREHFITH 5.

BBy, Hp =3 o v 2 VOZREKMA(RN. 5 11k, 8 R IgfY. £o Tk, 5577
A =, v vOBMEEMZLRT, 307 11k, 100R Y. stz R, fIA
134 (van Rhijn effect) = RKGBIREC X B AHEIR TR TohTels. i, £—r 3
DEER 100km & {RE L, RIEMAZ BRI S OMIRS TH iR -> CO R AR L
7o W TEY, WEEE ko H, D, Z 53 Th 5.

CORE LB E, 2000UT (ABFNEH Tk, Geomagnetic Local Time, GLT ¥, UT
XD 155ELy) L0 L FVEME T, H (Ba\Wik Z) oWARROEA & XD HEY b -
TEAMA» HFRBEHEC Hy D= 3y ¥ a vV« V=VYRRBD, FRBHRICHERLTEL
DhHZBhDH (1800UT JKU1900UT ff3E% & &), & DBED0I 5577 = 3 o~ 3 ¥ DOZEfd]
FEIZE b, Hp oz EFEFICBELIL Tk, mMEL T (5577)/I(Hp) ik#910T, Z = b
VIZ X 5 TH577A DtE X M- 4 DB (EATHER, 1967a, b) & —&7F%. ZD- &

18 FHMTHOhL TR bV c F—v5DAF—LEH
Fig. 18. The proton aurora observed in the dusk of Sep. 1, 1970.
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M, ZOBEETOS57IA = 3 , v a Vi, 7o FVRESTHRIATHDEESL bR
5.

—f3Z, Fr bV — e SEIETCREL S foed (Hp METEM I00R LUF), £
RH A FBETELHAFNTE WD, FHRATHRBIRSE 7r + v« +—r Fik, JEFEIC
WOIR, B X - & ) LicWifko A+ —r SHAREZ 205073 EBTH 5. XI18i1%,
REFEIZEHZ T F B TRONE TR Y e —r SO AF—LBEHTHS.

ET, 2000UT Pfgcis &, 7o bV ed—a SR 2408 (Fr by ed—a5 .
F =) 0L, BACHKEMCRE > TREILEYD, 7r Y o d—8235 « XL FOBANC
V7 bRV e F—rIDT7 2 HBLIa S (21000 UT LIRE). & 2 THEHER Z LT,
Fr bV eF—mrIbzr s brY e d—rSOHBTAHEHEN T EGEESH TV S
ZETHBH. ZoRERFEL Frank (1971) ORFEHED HIUFERL ExGbrTELL &,
BEBIZRkWT=Lv2z ity e Fd—r3k, 75X« v— ' MOBDOBFETEFCLI-T, 7
RESed—mrIl, FT VT e NGV EVLADRMUDY VT e H LV e TR P UM
COET7r b VIR TRZIEN TV EEZ L BRAS.

LT, 20UT CHOHEHT=LvIZ bR Y e dF—a5DT LA 27 o 7RI, F
NEOPLERT=L 2 br Y e —r SORBEMUILDUTE TR P Y e F—r5DT L
127w TBRBENRHZBLNDE. ZOTVvA 27 o 7HEZI ST, 7otV egpr—mrS5Dy—
vk, BAMCHERT D 2 EnGns.

Sep. 6 DHL, Kp 2MEW (2+, 2+) WLEAIER2 VA OHIT, =Lv 2 be Vet —n
F o d—AAONEE, B L D &G (BEEN) ©H-7%. Kp oR& v jghi
A, =VvZ trY e d—8135 « F— S LOfEE, EFREMT T2, Th LR T =
bYA= T e =S LOME L EEEMCBET L. K9k, £5 LAADHT, Ke
X4 THDH. L, TOPTHHRCEXL 7%, 7v1 27 o 7RO Tr bV e f—n
SOEMEEUBTIE, vl 27y THOBITAANDEN YL EDEHZLRAD. T LA
27 5 7OER2230UT ik, 7» Fv - d—wr 7%, BEIEMOIORES L O §(KiaE
WABELTLEY, o by e dA—msnlHklicldicihz b,

TVvA 2Ty THEDOBIFEANDIEN DL, =V 2 bRV e dx—mrFETR PV e F—RrTF
THTIE:, 7R MY A =—rFDT VAL 27 o TOHNESGENRD . F7:2249UT Tk
¥FL2BRADT VA 2T » FTE, Tebvet—u5THRS Z BoOHGEL & LV
MNEE b > THER T Vv 27 » TEHENRLZLNRHDIZ, =V 27 bRV -1 5T, &
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xm S SEP 27 ' Ha
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R N - : & =i = : v :
N 3™ 22hoo™ 3om 23hoom 3om ut
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km S SEP 27

22hoo™

® 19 Sep. 27, 19700 Hs = 3 , v 5 v L OB577A = 1, o 5 v 2RI ZLX
Fig. 19. The space-time diagrams of Hs and 5577 A emissions on Sep. 27,1970 shown along
with the simultaneous geomagnetic variations.

S& D Lic. Zhblk, Sep. 6 DA LR, Tr bV eF—mZD TVLL 2Ty
FHi=r s bRy A —m FOLRIDERENTRE. S LIS TSRS,
Kp=30/hfEZ 7z A D HI% K201ZR3. ZDHITY, 2000UT ff1xhk, v b v
cA—v 5 e F— AN LDEBENBE ML ED, ThURE, ToSEEMT, Mb=rv 2 b
BY e —aIpHEBETS. FLTL 2 b VRO ZR MY e A—BFDT VA 27 7
3,4:212200UT 2 HH Hh 5

ST, ARPLUBEOFRIMTIE, 7v4 27 » ZBGIE, MichiETFru#- T 5. [X21
CIRENRD X5, @5 < LR H KD EY B2 - T 28 4z0020UT 725,
Sl 7w LV e F—mr FOMBANDIAD DRI L. Ok, BEH X D FjDONarssar-
sauq (FRAFNZEHL X D 27°78) T, 8iL2HF 4 7 - AR - T 5%, b, BERFLL
BT, =vZ2bteyed—r3Iby7r Y e —aSFTTVULL27 o TBHENTI-X
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Fig. 20. The space-time diagrams of Hpg and 5577 A emissions on Sep. 2, 1970 shown along with the simultaneous geomagnetic variations.
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SEP.1,1970 SEP.2

S

= 5577A

DT100\’ N N e e U 2

= A~ AT Y

. |

B] 21 Sep. 1-2, 1970 DHy = 3 , o 5 v I US577A = ¢, o 5 v DZEHIFMIZ LR
Fig. 21. The space-time diagrams o f Hp and 55774 emissions on Sep. 1-2, 1970 shown

ZI10_0r

along with the simultaneous geomagnetic variations.
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A. Early evening secter

1) ZF#EMD2000GLT GRS i Tuv% ik, 1800GLT) X » By HHy T @i &
MB5577A = 3y v a vk, ZEMIRISMT He 28 3 o v a VEFEEIZ L RITE D, HfE
53¢, BMEE, T (5577)/I(Hp)~10T, 5577 A =3 v a3 vHi7 e b v TRREIT
WA EEZ IS AEOHBER R E—FT L. coZEND, TOEBTIRBETR T e v
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B. Late evening secter

1) 2000GLT 25 2200GLT omsi4; Getic Bik, 1800GLT 225 2100GLT R
MY WZHDE, Fr IV e dF—0 D) - VIIEEEMCHNEREL LD, COBROEE
EMOFBC=v s be v —r IAHBT 5.

) FUA 2T o 7D IS, FrEY e d—r 50Dy — VIR BE L
the, TOEHEMTIE L7 — 7 b RBICISEE BT LT 2 .

3 FTrIVed—mrT e F—NLDOEHEENT, =VIZ IRV e F—RFDT VS I T
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EETRr PV oA —mr I, BMARANDEND ZIRZIL0.
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BOCEERE DI RINZAT), X UFh LOMMKIRD) & OBI#E% N2 7, KIAHAIZE
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Fug. 22. Block diagram of the operation system of auroral and geomagnetic pulsations.
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