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The Characteristics of Daytime Aurora at South Pole Station

Masaru AYUKAWA' and Kazuo MAKITA?

Abstract: The characteristics of daytime auroras are examined by using all-sky
camera photographs taken at South Pole Station in Antarctica. Several remarkable
results were found from our analysis. (1) The auroral structure near the noon
sector (10-14 MLT) mostly shows coronal forms with ray structure. (2) The
luminostity of coronal form auroras is generally weaker than that of the midnight
discrete auroras. However, their dynamical motion and their luminosity increase
during the geomagnetic disturbed period. (3) Activity of daytime coronal auroras
is dependent on the North-South component of Interplanetary Magnetic Field
(IMF-Bz) variations. (4) The characteristics of morning sector auroras (06—10
MLT) are quite different from afternoon sector auroras (14-18 MLT). This
tendency strongly suggests that there are asymetrical auroral phenomena between
the morning and the afternoon regions.
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Fig. 1. Auroral image at South Pole Station using an all sky camera.
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Table 1. South Pole all-sky camera data during the period from 10—14 h MLT obtained in 1977 and

1978.
May 4 - April 4 — ‘
Total d
August 19, 1977 September 9, 1978 otal Cays
Auroral activity are seen 52 days 86 days 138 days
No auroral activity 29 days 38 days 67 days
Bad weather 5 days 4 days 9 days
Instrumental malfunction 20 days 27 days 47 days

and/or miss film’s developing

Number of days 106 days 155 days 261 days
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Fig. 2. A typical example of a daytime auroral phenomenon.
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Fig. 3. Characteristics of daytime auroras.

1726



274 k)il B - ZHEFH

Y MRIEKI 3 IR L TH B0, EEEAICHET 24 — o 508K (band like) TH 2 DITXE
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Fig. 4. All sky images of daytime auroras.
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fil GRERD ~DO¥E)3 IMF-Bz (%5 DR & ~DZA L L § bR M D AE-fluctuation (37 R
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scanning photometer) A H\W\T, A X 74 — o 5 BEMA ORI SIEELELE & 12IFERHICE
HALTBHEHELTWS. LEL, INS5O0VWTHOBIES, Hllh SBEMAREICE R
LT 3LA6054— o SEHRLEBMAIRBICHERLA -0 SBHREEZBEL THER L
TWAEEERMH D, HZATP7 L7 MEEBOA — v 5 ERAIA — o 5 & OXBIAAREIC
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H (£ 1B8R) $XTO4A— o SHRITHOWT, IMF-Bz [ O 25t THI. &
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197746 A 18 HIT SPS ORI TR O cA — o 5 DIEE (K 5) 13, 1400-1730 UT L
FTEBBURKELVEEEMICR SN, 1730 UT LI, 2BUEEERN~BH L TV 5.
A—v 5EFHE IMFEFHORK A X DERBNILERATE LA LI, A—oFBHROF
FRAROHEZIOVWTK 6 IRTERKEEH A SHXY v MEAIEK L. @Kb A 5E
HR2Y v MG, KTES 0) il L T o) v b (DFEE) 28L T, £ —0o
SHEEOMWIESERT A EN8TES K71, LB 2 VITIMPIHETE SN
IMF-Bz i85 OEBEAERL, T2y MEEZBL TR A —0S0®BBENT
WBEFT A &R L7, IMF-Bz %83, 1400-1800 UT DORIEIME X1 L —5<Bz<0 O
WHTEH L TVW5E. TOEHIL, 1630 UT F THHEIHECH T, 1630 UT LIRITZA T »
T34V BRERBEANRONS. £, IMF-Bz ZEDHKE (Bz= —5nT) A% 1700 UT g
Zhy, F—o5OEEEMNANOBED 1730 UT EHICBE L TWAZ EAREN TS, H)
B, & —uo 53 IMF-Bz ik5 ORIEMED 5K 30 IR ICEEE A N2EMESBH LB LT
WBLIICRZS (A—u 54— 7 VOIK). —F4, & —05DFRNLBEIIN 5 DK
A S5HEF—-7ickid, #FRLOLEHIO 1710 UT EHICHERE ERAEICED SRS, Thid
IMF-Bz ZEE N E(EME Bz= —51T) 2/ "L 7 103K TH 3B, @RKRNASHEEF—5 TR
1650 UTLHIC b A — o S OEE ERBR SN BH, I ThbEl, ZD 104310 1640 UT



FElRAEMTR SN B4 — o 5 ot 277

JUNE 18, 1977
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ALL SKY PHOTOGRAPH AT
SOUTH POLE STATION
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Es5 BEfilA—osoEEHOF, 19776 818 8
Fig. 5. An example of daytime auroral activity, June 18, 1977.
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Fig. 6. A slit window for examing auroral 1
movement in the all sky image data. Exsample of Window : 15" < 8 < 30°
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Fig. 7. Comparison between auroral phenomenon and variations of the Interplanetary Magnetic
Field Bz component observed on June 18, 1977.
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Fig. 8. Comparison between the fluctuation of the IMF-Bz component and groundbased magnetic
H-component on June 18, 1977.
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Fig. 9. An example of daytime auroral activity observed on July 10, 1977.
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Fig. 10. Same as Fig. 7 but for July 10, 1977.
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Fig. 11. Same as Fig. 8 but for July 10, 1977.
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Fig. 12. Same as Fig. 7 but for August 17, 1977.

| Bz | fEiAswh/d> L, 1500-1520 UT Ofslicdbim & ~—RrNc b L T 5. £ DK, 1700 UT %
THEdl X DIRBEE EF 3 553, 1700-1705 UT T IMF-Bz O[] X > SIEHE~ND Y v — 7
BEABROSNS. £ —oSOEFHICOVTIE, X 12 O FE R IVIDEE OBRWVIGHT 2T+
HIZH > THRALTRLTH S0, ToORELSRSBE, 1700 UTHE TOA — v AL
BI/NSSEHLTVWE 00, KEWIZIRIZEAERELIEZTMCA —a I BEH LT
W53, ZOx—oSEHTEICAHEET X, 1700 UT LIk O —BEF I KTERTE D 5 BR
F—oSHMBHEELTVWS (K2D2KH1*S5EREE2HBR) 8, IhHTE IMF-Bz Ot
] E AL LB E—H L TWE K IICRA S, RIAMEOA — o SAHK LR, (K
ERICEEL TVt —o S5 1715 UTE  SEEASD 5 & & bicha IicamBERANE
L, 1800UTICI3SPS DERBEMANES. ol L3, BREflA —o s OS&EEM~DB
& (X —035 A — 7 VO M, IMF-Bz (%5 Oba E~OZALICES) L TREL TV S
T EAEFRHLTWS, —F, ®AlD Tixie & Dixon (&, X 13 OHIREKA T — 7R T LI
BELOBRFICH D A Xy b2 LEBRICBREM A — o 5 & OBRRRBITMMERIGD T
F— ¥ OEBINREEEZEZ DT EREDO LS THSH, K202RIASEEOA—0 S
EHORMEE L HBLTASBE, Tixie Bay OHBGT — FICRON B EohD R/ 1 7
A EEFON, 1535 KU 1645-1655 UT LHOHK —200nT D X34 7IROEEH &
ERfIcA— oS OBEMRERLTVWAZ E0HS, K2iREN b4 —v SEHTE,
1440-45, 1600, 1620 & 7F 1715 UT LIRS Kl $EE ER OMEIHAA S, X 13 O Tixie Bay



284 i) Bs - 2HFSB

nT

e ————r—
(IMP-J Satellite)

Tixie Bay  foorr

4 i e

Magnetogram

Dixon Island Tzoo nT

4

(1|8) (0'2 MLT)
[

13 IMF-Bz k45 DZEE) & i L ORBES H B OZEE & O, 197748 A 17 H
Fig. 13. Same as Fig. 8 but for August 17, 1977.
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Fig. 15. Relationship between fluctuations of the IMF-Bz and dayside auroral appearance region.
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Fig. 16. Summary of morphological and dynamical characteristics of dayside aurora.
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Fig. 17. An example of a dayside auroral image obtained by satellite (DMSP) and the
simultaneous all sky camera data at South Pole Station.
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£2 1979 FORBREMICE T 52KRN X 5 BRIORBEIRTLE
Table 2. South Pole all-sky camera data during the period from 14—18 h UT obtained in 1979.

Total number of all-sky camera operate days 122 Days
(Period: April 1-July 31, 1979) (1400-1800 UT)
. Auroral activity in sight of SPS* 67 days
d
Available data Auroral luminosity out of sight of SPS 24 days o1 days
Bright sky due to sunlight or moonlight 17 days
Unavailable data Cloud 10 days 31 days
Instrumental malfunction or miss film-developments 4 days

* SPS: South Pole Station
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D EZEEE 74° MLAT R Ic B3 2 BREfilA —o S OMBRIcHEET S & » 5, ISEE3#
B (19794F) O IMF ¥— % L DR E T 1. &213, SPS-2K A A S HEEHRD 1979 4
DERRIEO—ETH 5. R2ILNF4H1E»S5TH3HETO 122 HO A -0 5
HARON, 2BRIBKOK 75% 25D 591 HHDF— 9 08ENTHOBRBEEFICLD
FHARERL F— 21231 HATHS. BHT—5 +91 HADH 74% 12%7:5 67 HRED 7 —
i34 —o sEHSEAShTEY, BOD 24 HE (B¥7F— 5D 26%) i<id SPS &K
A SEEORENICA—oSEHIRIREOAL W, HL, IITRA—oSEEMN N7 o-
RN A SEEAORELTTH S &5 XBRIIFER LTV, 74° MLAT 1 TEEMRIA — o
SHRONAEERONITVEHCIOWT, 1979 4D 14-18 h UT (10-14 h MLT) RIDL KA
A BRI 81T 2 EHIS IMF-Bz R8I DX — Y %X 18 ITRT L Ol &
noiE, OQuiet Type, @Bz>0 Type, @Bz<0 Type, @ Clear Turning Type-A, ® Clear
Turning Type-B, ® Double Turning Type, ) Multiple Turning Type, @& Fluctuation Type,
©@Slow Turning Type, @Others O 10-JERBICERIE 1, THIHT 2 EMHMA —o 5 OHBK
WIRAEF NI, 2K * SEBRAIF— % & IMF-Bz OE#/ 9 — v EOBFREMZR1ICELED
Thb. ZOERDIMIcEhE, 2KH A SEHAPMBGOR %\ IMF-Bz OEFHEEIL
“Multiple Turning Type” @ 35-4 X b ThHH, “HEHIIZWEHFEIL “Bz<0 Type” D1
NV PFT24 HEMAZTWA, B “Quiet Type” D K& 575 IMF-Bz DX #E, 1979 FE ORI
IR SNV, E 1O T3, IMF-Bz DZEEAEDLS, “Bz<0 Type”, “Multiple
Turning Type” & % “Fluctuation Type” DIz i3, BRfl4 — o 553 74° MLAT fHE TR
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Classification of IMF - Bz Variations

©
-E IMF Bz Variation | Assortment of "Bz" Type of "Bz" Variation
+ 14h 18h | , |14h 18h
1| o OH Quiet Type
+ PM + | e —
2| 0 B 0 m B Bz > 0 Type
+ + [
3 01 | 0 A Bz <0 Type
R N atd

F-N
{
o +

Clear Turning Type - A

+ !
[T
T

Clear Turning Type - B

=
oA
WA
—~

il

14:00 - 18:00 UT (10:00 - 14:00 MLT)
mm‘ South Pole Station

K18 A2 ZERIRIS-Bz 1K DI DI RERD
Fig. 18. Classification of IMF-Bz variations during the period from 14 h to 18 h UT.

1%,
o
Z

5
i

Double Turning Type

Multiple Turning Type

Fluctuation Type

;

Slow Turning Type

|

Others

e
3

Remarks

BEICHONB I EMWRENS, 71, “Clear Turning Type-A” @ IMF-ZEZHETIE, SPS
oA — o 5 BHBIE 2 A [n sight: 7, Out of sight: 1| TH B DXt L, “Clear Turning
Type-B” Tl [Insight: 1, Out of sight: 4 | DHFKARE N, “Double Turning Type” Tl —
o5DRLNBERIIFZ V. T b, “Clear Turning Type” ZHZHEDI;IZ, SPS TA — 1o
SBRONBDIE, Bz BEERE (Bz<0) "EALTEEATHET L, HH0I, TOED
RNCtn) & (Bz >0) IRIEOMFERE S VR TH 5 T L 3bh 5.
TA—o05DHRLNZEREEVDIZ, IMF OKHZ{LAS 14-18 h UT BlicE a5 v,

Bz >0 & OGRS HEBRIE VRS Z 3 EERBLTVWE2DEEZLS. Ihb
DI &mM 5, “Clear Turning Type” BT, 74° MLAT fHE CTRERIA — o 5 AHET 3 D3,
IMF OFg[R] & (Bz<0) RAEMNDIEC & 1 R Z A TRk 3 5 & 5 REBIEEBERTH

“Double Turning Type”
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BTHY, dbRE (Bz>0) Rk L 7cRIC Bz BET 559 — v TRHBTL b A —
o SHERENIEV., —F4, IMF-Bz Z#iZAE)S “Bz >0 Type”, “Slow Turning Type” KUF
“Quiet Type” TdH S, 74° MLAT T TldA — o SEFIIZEA LRSS,

DbE%E&L®H 5L, 74° MLAT fHEORREAA — o 5 OB L IMF-Bz 58I 13RO
ORISR ONS. SPSICBIF BREMDA — o 54, IMF-Bz Z#HIX 18 THEL -
a) Bz<O0 Type, b) Multiple Turning Type, ¢) Fluctuation Type, d) Clear Turning Type-A, e)
Double Turning Type @ 5 JERETH B0, 1ZITHEICHBET 5. —4, a) Quiet Type, b)
Bz >0 Type, c) Slow Turning Type, d) Clear Turning Type-B DPY4D> DEFHLEEICX N X 1L 515
aizid, BEAZESNIIW, Ff, IMFZEZBZEL Others LXSFEaN B4 N kT,
% DA N> FBEFITL D 74° MLAT fHED A — o 5 iEH O IZRS 5.

4. BEfA — o 5 OREHRNOEH & HE

BERIOA — o SEZAKGROLECEHEKR L TS0, THLEBEMOY TR
b — L OB EEEZT TOA0OREIE, KERD» SHSBANNRALIL TS X2 XL
F—hit —o SEHRNGR SN IYBERLAERT 2 L TEETH 5. BEMIA —o 5 0F
BEHEOEBAFNSLZ &ickb, 75 X< xVF—HPRSED O EENCBRIH OB
BloXant —oSEHENEBINIZLDOEDOH, BEKEREBEE->TTFI Xy — M
EHINT OB I NS DB O EHMT 2FHI OB/ ONSE. I T, BREH
A —0o 5 OREEAROERICER U TR 217 5.

4.1. EMAIF—0SOEEF B OB

SPS TRl X 1172 14-18 h UT (10-14 h MLT) OO 4 — o SIEEICHW\WT, 1979 4E
DSPS 2RA * SHHET— 9 DNORMEMR « 4 B 2B L TRIEA S5 L8 A —o 555
BHLTOWII5HI0A4 Xy b2 F— 45 L LTGEAK W HAOTF— &I, 240 2= (60
ex/hrX4hrs) L LTHZ o0 B), BHLA15HDOF—513, A—o SHEOKTFEZHSH
KT BB ETFAT—FF— 7 ICEMT 5 LRET-. EFATF— 9 ~OEH#IT, 2K
HASBEEAEABICKREL, FNE2EFAAASTRETSFETIT-2. TO VIRME
F—513, BARBILEBETH->12RKH A SBEEF— 04— 05 OFXEH[ENICHITT
XLERBER T -5 L8D, A—oSOBEICETIERESLS. BIC, A0 IFL
DODHRFBEICRONZEXOMOABOLER L TS BHESBENLL TRAS. K193,
VIR F— o4 —0S5DBEDEMRT 2HELFAS L0 ZDOEMT 5 aik R X
ARLI:bDTHB. Zhicksd, SPSTRONSERMA — o 5 BEENLEEZITHBDT
B AR S B EAREN TV, BRI, 15O EE LD B T-4 XV b
(April 27, May 21, May 22, June 16, June 27, July 26, July 27) Tl3, & — 05 O# X (3[R =
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South(‘Poleward)
1 9 7 9 Westside <——————L——> Eastside
MLT |10h 11h 12 13h 14h
April 27[ | mnmiinirinst
April 28—[”‘1
May 07| !
May 11[
May 191 B R R e e « S
May 20|
May 21]
May 22| (= Gmemmsi
June 27 l
July 03 [|  ——
July 26 |
July 27 | ‘ Tt
P Rotational m
Tuly 29 || —em <3 —>
UT T 1
14h 15h 16h 17h 18h
Westward motion | Eastward Poleward
Remarks| <= o ¢ Strong motion ﬁ motion
i : Weak —
MLT = UT - 4hrs

19 BREAA — o 5 OB

Fig. 19. Dynamical motion for longitudinal direction of dayside aurora.

DAMNEELTWS, T, A—0v 50N X EREHRZERHNEKA A 7 HREANTHEEE
IR OB A N hHI5H (April 28, May 11, May 19, July 03, July 29) RHH& 1555, May
19-4 XY P ERFIIHB X EHOA — o 5 AR ZEHOA — o 5 L b SEEMICES
T3, K9WRELIcA—o SHEOEEANORBIBLUTOXIICEEDHEIEN
T& 5.

O— iy am X B elhd 5, @b & DH)X (3 “post-noon” TLLBHflls b &
MW, @HMXDEXI1ZTE LT “pre-noon” TR ONBDS, ZoFi3/DEw, @R = &
WA & OEHVFERICEHRAIS NS0, HOZOEHET 54— 0 I MAENXOEFHET 5
A—osOEREMICBRlsns B2,

4.2. MBEESHAE (MLT) ORI\ EF—O0SERAROEE
4.1 i1, BEflA — oS ORBENRBHXICRON 2 —BHSEEAERE L, T
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A —oSOEMTZHEBGOHEICOWTEET S, X201 MLT OD&WIC X 5 SPS
ORI B0 BRIRABERIIR Lz, ToERXIG, SPS sFaifillicd 3R oh
54 —05DRMEEF &, SPS BFRANCHBET ARICEOSNS A — o 5 O X EHH
RKEGHEDPODIERTH B EERLTVS, LT, KBHID S8AH| (dawn
side) X134 Al (dusk side) Mz d 24— o S5BRIT, KEROEENLANERB LT
W3 EELNE, CoEAXEFHAITNE, 15-A XY MEA—oSORENLEH XL LM
Btk 19 TERLEEZ2D 7NV —FIC#BIT R ENTE B,

\{,DAYSIDE w/
12
10

MLT

70°  80° 80° 700
o8 MLAT

2. Westward motion

—_—e . Eastward motion

‘@’ : South Pole Station

20 FRIROFRANCEYT 24 — o 7 OREERLE X DR

Fig. 20. The longitudinal movements of pre- and post-noon auroras are schematically illustrated.

O] c otk Tty E b A —o S5EHRIL, FRAITHRZESH PE-8L, 1313
mid-noon TN TZ OB E HHE T AEMMPRONS. T, HEESEHIZ, H5LThFR
EAEFREINCRONS. MBIV 154 XY FD 55 10-14 X b (May 07, May 11,
May 20, May 21, June 27, July 03, July 26, July 27, July 29, July 30) B DX4icEL /2. 10-
ARV MIRONZBEMA —oSOE &, K20 0EAKickD, Y HDEWVWEHAD»S
KEHEANRD D HETHB. K21 IclD<w—2 TRAENBA XY FOFER L. T
TRk L7z July 30-4 XY FTld, 11 MLT (15UT) HEF TDA—o 5D E 12 MLT (16
UT) DDA — o S OFHEBRLE > TWE X SICRA 5. K19 ickhid, A —o 5Ok
DED > EBON AL T, A—o5OEHEEEH OSHEEE (FRAITHEE)
WKWEELTWAR I EWRENS,

o COEBTRaENS A —o BRI, A —o SO EEHHSFEIME T
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July 30, 1979

14:00 14:11 14:12 14:13 14:14
. L 1 1

GS
14:15 14:16
! ]

15:00 UT
i 3

. | ;
16:00 16:15 16:16 16:17 16:18 16:19 16:20 UT

1 1 1 ] |
16:45 16:46 16:47 16:48 16:49 16:50 17:00 18:00 UT
E21 RKBRID»SEHKT Z2EBRIA—o S5O, 197947 H30H

Fig. 21. An example of a dayside auroral motion from propagated from the direction opposite to
the sun, July 30, 1979.

April 28, 1979

1535 1536 1637 1538 1539 1540 UT
Ba22 AFaifl & FRATRERISRREA —o S O8], 1979F4 A28 H

Fig. 22. An example of a dayside aurora without gap between post-noon and pre-noon sectors on
April 28, 1979.

BUOH A ITHFAEL, L b, midnoon DA TA — o SHESEGHICRI B4 XV T
b5, B-T, FRIAITR SN AR ZEEHL, FERAM»SOERVABHEREEZ 5. K22
DERAASHERET— 513, 4— o FEHRPFRFETEGEIICRIZM XY T 5.
T ZT/RLU 7z April 28-4 XV + T3, 10MLT (14 UT) 75 12MLT (16 UT) £ TlcH O
54 —0 I NUAEEEMN > TRIZFE—TRICHCHBOLEY, FRiLFHEAlOA+ — o SHHE
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PHEGHTH B EMELD SN S (13MLT (17 UT) LIBDO A4 — o 5 I AEIETH
5). TDZATIXAITFENSEA X M, April 27, April 28 U June 16 D 3 fITdH - /-

GS May 22,1979

v ! . A
N 1400 1430 1500 1530 1600 1630 1700 1730 1800 UT
R 23 FEifll & FRATHRNSERRIA —o 506, 197945 22 H

Fig. 23. An example of a dayside auroral phenomenon gap between post-noon and pre-noon sectors
on May 22, 1979.

O 1 @LEMkIcEHMT 50 X EHBFRIl & FRAICHEET 24XV FTHD
A5, mid-noon T TA — o SHWBHNCRABZEHEN D — 271X E3n 5 (May 19 &
May 22-4 XYV b WSFEY L 1), K232 May22-41 XV bDEKAASBEF - WRENT
WaBH, FRIANCIZZEDIR > £ LEVWHEEEEA — o SEHRMESH D, mid-noon @XLIKT
BROA—a 5472 b—sHRITELS PUh &k - EE ER 2D BEBNLE A — o 5 BZM
Bohs, FRifllic RSN AEEOREKES A — o SHRIZ, 3IFHEFHITRLERMSIEY
TWBEHICRAZY, FERMOZ NITILE—/EFE A [ IE LA D /5 18] A3 mid-noon
HATEALLTWS, # -5 T, May 22-4 X b Tld mid-noon il %tEE LT, FHifll T
HENMaT 24— 05 OEELH L FRAICR SN S A4 — o 5O E~OERIEEITR
BThrLEZONS.

43. ARTPIL 7T MEBEOA—O0SHEROHKE

2RHASHANTA — o 5O &EH & HE X EHHBEFICEHAENTVWS 5-4 X
v b (April 28, May 11, May 19, July 03 J2 ¥ July 29) % F\, KEBHIAH O SARRE R~ HERE A
EWT 24— SOFHICEE LT, BRABSEOREFER (#2797 L7 bl
DA —aSBHREHRT S, LTI OflicoWTHIAT 5.

—April 28-f XV b—

TDARY M, 428 TERN A SBEET— 7 OBBICX D FRiIflE FRAOA —o 5
PEGHRREBHRTHLERARLIBERTH S, £hill, X 19 @ 1030-1400 MLT (1430-1800
UT) EHITR&E N B4 — o 5Ok &:&EEE, A (dusk side) > 5 OHREHBFRIH £ THI
VIABIEVT VWD bDEHRT 5. TOHERMIE LV EFTHIE, 1120-1140 MLT (1520-1540
UT) HICR O 3 X EH4E T 54— 513, KBHD» S Al (dusk side) ~Dinfk%
BEWT A LT AEE MBI A —oS5OEBEMCEELTVWS, ot —o 58]
ROBHEREDD 31201, Pl X ES) & HR 2 EFHDERFICRONAFLIMNEDOA —a 5



296 fik)1 B - XEMEF0H

X221 X 0BT 3. 22 D 1135-1140 MLT (1535-1540 UT) iR o34 —0 50D
B, EEENICEET S A —o 5 (ARSI 25, 2K 2 5 EEORROEIY
TR&EZRELD, FRT I TEREMALBDAATVE LIRS (A EANDIR
. #-T, TTTRTVAA—o SHRL, ARSEHS RS kO FRVSE—TH
5bDLEOLNS,

—May 11-f XV p—

DAY ME, AARXEREREOA — o SEEFHPFEMOFFRKTHFHICR SN IcHE—D
#lcd s, X 19D 1250-1300 MLT iIRE N 5 [0 ZEH) L, FRUOBERTHLI LMD
KW 54 5 (dusk side) NMuihd 54— SiEENE REEE,. OERMEITEWHKT S
A—u 35, &5 (duskside) > SIEM L T 24— 0 58E (ARENOHX) OSEH
flicprE LThy, BRNRSEICEREL S OBREDOHIGEERIEE. DAV D
A —o SIEBOBEERT 2RI A SERETF— 513, AXOBEBLEVHEENR2KRE Y « 4
WIRICEY, BEF— &L TA— o SDOMMEERTTL2OBE L VOTIITREBL
7z. L L, 1250-1300 MLT LHDL KA £ 5 74 Vb F—F DA A — VT3 weak aurora D
BAEAMWRT A ENTE S,

—May 19-4 NV p—

TDANY NI, 428TA— o 7 0FFIl & FRAUTAERRN SRR TH S EX47F L
fo. BT, K19 TRg PN EEBNITRIM & FRATHEASRIZ Y, FRifloPER X EE)
FRBERI SEH N (dawn side) ~DIEHREEZ SN B, Zhil, 1010-1030 MLT LI H &
NEHEEEBINKEUPSDA —o SIEHTHY, 04— 5OEKREAICHEELA
HENMMT 2EHRIE, BREAIRSEICERE b >A—o S L#EEINE DAV PO
A — o FEHORMEEMNK 2 1TRT
—July 03-4 N b—

DA NV M, 42HITRHRENIERZTHLEXATF L, /-T, K19 D 1140-1150
MLTEICH O N BHEE X D4 — o S{Z#I3S Bl (dusk side) 7 5D[EDIAA L EB L, [FH
FRCERI SN TV AP X ICH < A — o F ZKEHID» 55 H M (dusk side) Mzl TV 3
bOLEOLNS. ALXIERT S-S5 OEEEATHRE X IZERT 24— 58%
i, BREMESEICEREZ b A —05EEZIoNE DA XY DA —o S EFHORM
2R3 RT.

—July 29-f X ph—

TDANY DA —o SiEHIL, EREES T — &1k D 1200 MLT fitg O KIEL T8
#% XKD PFEE ORI 2B /. & ERICP#EEd 54 — o 513, midnoon LHAGUINTHE
FLARNIC S FRAMNTOIEN > TOVBRRICHEZZ2DT, 04XV +3GRHIISEHRTH
bEXGgEht. ®-T, K19 D 1040-1100 MLT (1440-1500 UT) EHICR SN APEHIX D
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A —0o 50X 35 Sl (duskside) > 5 DIzMEEHEK L TV 5. COF, [EFICBAISNT
WBREZICH A -0 513, KEHL»SS LA (dusk side) Mzl L TWEbDEEZ .
PHE Xzl T 24 — o SOSRENTHERRAZIEMT 24 — o SEHRIG, BRJIRSEIC
B b o4 —0S2HBIEE DAY O — v SEHOEEEMNK 4 1277
PRAASHENTA —o 5O X EH & HR X EHPEEBICBAISN TN 51 X
v b O 5, April 28-14 XV b R 44 XV MCHONZERENORNEHRHBER
HESHE (D277 L7 MEB) EFEE2 54— o SBHREHFESN, ChoDA—D
SHEHREHM, WTFNGEEDIEZ - XD L5\ weak aurora [TXfIL L TWA I EAHELD S,
CnA—uv i3, M1 THELLBRAA —o > ORHTERBICBI Y. FEFR, C
D weak aurora 3 A TIPS A -0 S5 TH D, K1 THHE L K dayside aurora (10—
14MLT) &, 7 v 7 b (LLBL) fHBICEFEEZ 24— o0 5 TREVWNEEZITVE. Zh
M, 2 v 7 b (LLBL) &£ & B 5 dayside aurora OFFE A&y i3, 49 L &ERKA
HOYHEHBZVIHAEUANEDD ERBSRKVOTRBVOLEELS. O EICET S E
WIISETITD.

5. ¥ & ®

AFRTIE, BB (South Pole Station; SPS, 74° M-LAT) T O N2 Kh * SEE%
f#¥T 7 — ¥ Oz LT, 10014 MLT (14-18 UT) OBAIICR S 34 — o 5 O EEFN
RUOSEENENEE E EDTHRE L. £/, BEN R S BRI SRS O R R
W (ARA7R7 L7 bEEB) OA—uSBRLHRL. SPSOBRAITR WA —0 5
K2OWT, HRHROSHEAD ST LR, UTOEDVHEShEL o1,

(1) BREflA — o > OEBFHILE

OBRMAIA —oSORER, L TaoFB4—oSHEMT I EMB/HNTH 5.

@ ERBERICTH > T, LA HEE (ray structure) DEFEETH 5.

QIEEERIHAET 2L, —HRICERHESS (band like structure) 2SEAREE 7S, 2o %Y

A — o FIHANEESH EH TR TS 5.

@DLABERIoF B4 —oSONBIZ 10-13MLT I8 L, HREEO4A—o351313

MLT DRI BERERI TR O N 2 8RH 5.

O EEER THEE L2 HRE A — o 513, BE X (Afternoonside: 14-17 MLT) & X537

LB TRONS A — o STEEORHICED THUL TV 3.
® BB (1014 MLT) ([ HHER T 2488078 0 0+ 84 — o 5 2L HAl (06-10 MLT)

DA —o 5 FRELF%Al (14-18 MLT) O A — 0 STEREDOMKEII R 5.
@avFBt—os53, BHERDA (22-02MLT) DF 4 X7 ) — b A+ — 0 S ITHNFELAE

DEHPHEDOEHEE T, HBEL TV IRHMSEY (Rt 3-4 Bffl) L&D
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HiEE 0.

(2) BREflA — o 5 OBREFR SRR

OB A — o 5 OB, IMF-Bz HOEWCL D £ OHBSAELHE 5.

Q@ HBSAK 1L, Bz>0 T 74° MLAT (SPS) & 0 S#EMlIC, Bz<0 T SPS OEHFEAICBL
Tl 185,

®74° MLAT (SPS) TH7: A — 1o 5 OFKAIE X, IMF-Bz [HOR/DITRE > TIEKER AR~
(F—a 54— 7 VOUIK), Bz ORI > TEREAMHN (A—0 54 —T 7 VD
RN BET A2HEES RN TDH 5.

@Bz fEDORDIC L B 4 — 0 5 OB L OBEEE L ~300 m/s FE THRIEEIETH 5.

®SPS D KIEZA MR U CTHEICEEFE INZMIOEE LA 24 > TRET 24 — o 57EH),
Bz>07p 5 Bz<0 ~NOEALBE SN RICRASAES S E 5.
ZTORESA I v/, BAOH E TRl 2 MESKEB D R/ 51 7 FIRELDRE S
AV 7LD VRIAELTVWAZ ENBW., ¥, IMFBz ZE&OlEickhid
Bz 138 IME %R U 72H%1 70 S 25-30 208558 U 728 IcRA T M hidh 5.

®O®HD A — v FIEBORMISEEE S FINOBHEKE (I ~3km/s TH 5.

OBFHEZEDLEVA —o 7 OEE EROEEE, KGEUERE K 400 km/s &RE T,
HESE CHAlXh 5 IMF-B: ZE1OR/IMEDEREE L NV O 4 — o 5 Fittic B &I
L TWAafetAid 5 (AL, IMF-Bz ®KEI3EER] 2 M%),

(3) IMF-Bz ZEEJEEEDE & 74° MLAT 1L QBRI A — o 5 HBlH:

O IMF-Bz ZEHSRD 5 ERETH 58, 74° MLAT fMULICBREfl A — o 7 3IZTHEICHB
T 5.
1. Bz<0 Type, 2. Multiple Turning Type, 3. Fluctuation Type, 4. Clear Turning Type-A,
5. Double Turning Type.

@IMF-Bz ZEIHMRD 4 LHETH 51, 74° MLAT FHTICBRIflA —o 5 3RS,
1. Quiet Type, 2. Bz >0 Type, 3. Slow Turning Type, 4. Clear Turning Type-B.

@ Z Dt
1. Others: 74° MLAT LD 2 — 0 SiEBORMHIZ, B4 DA~ P EBICL DRI B,
2. T TR LT IMF-Bz ZEE ORI Y 4 — V13X 20 1IT/R L 7e.

(4) BRIl —o 5 oRENTLEEREOEH

OB A — o 5 OREENS8) X 13— IcPEH X @8 sl d 5.

@ FE) % OB X 1T “post-noon” TEIRIX NS T EHBE .

@HEZX DB EZF E LT “pre-noon” TR LN BH, & DHE I3/,

@AM E &N X OEFHBEKRA A SHENTHFICR SN 2HE, HE = EHE 54—
0 SBAMEEHET LA -0 SOEREMICEAIShE &AL,
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(5) BRMESEORFRER (DR 797 L7 MAR RO s 4 —o SHRO#TE

QEBARDO MLT I X BAHEBOEVWE A — o 5 ORENRE X2, KBH» SEHRT 2
A—o SEHEBLITD 5-A XY b TH5BI LEEWEID, BRI SE O RFERD
FSLOARTEBICR OGN A4 —o SEHREHTE L.

1) May 11 °79 1250-1300 MLT (1450-1500 UT) O s[h] X {44 Rd 4 — o SHE
2) May 19 °79 1010-1030 MLT (1410-1430 UT) O[] X {4 R4 — o SHE
3) May 22’79 1000-1100 MLT (1400-1500 UT) DO Fg[H] X =it Rd 4+ — o 5BHE
4) July 03 °79 1140-1150 MLT (1540-1550 UT) D8[h] X (Z#E A R4 4 — o SHE

5) July 29 *79 10401100 MLT (1440-1500 UT) O#[H] X (=it 4 R4 4 — 0 SB%
QN ZATEHOA — o SBHREHEE L S-AXNY DA -0 SOBEHEEB, 2XK0 2 5EHE

F= 7N VT N HOEE DSBS STEBOAHHSRLBR IS L TV 3,

@B TRONE A — o FHEDON, KEHD S OEREHERT A —o SHRIIVTH
SEENEFGLTEROAHHIRNBTFIHGL, BREMORENIETEETH S 20 FR
A —050DE L IRAKEARD S DEREHEER L TV 5,

(6) B4+ —o 5 @SB OBFK

OS5 & 2) IATE LDO~OKRUV@QOEFEIZ, 74° MLAT (SPS) f1E TR &0 3 BHEfI
A —0o 35, HMSEOEEEERME (LLBL: Low Latitude Baundary Layer) {13 & L ¢
1375 X< ¥ — b+ A (PS: Plasma sheet) #2fRD A4 — o 5B PRI F% K L T 5 affEdE
DEWT & EZRBT 5,

QO RBEflA — o5 ORBIERE ER A S HERENNOBRNSBEORES A I v
i, IMF-Bz %5 OFglH] & 2B OR/MED» 589 25-30 FRICE SN B T EBE V. L,
IMF-Bz Z&) DR MEMSBRIfIA — o 5 OBREMLBBRREEHE D L TWRERTH 5 LIE
5L, HEMNEEKEGROEREE & A4 — o STEBOBRRNEROREE OBR RS E
BT B2 NVF-ERBEOFEEZEBRIE 3.

MBS TR ONITHOLR A A SEEF— 705, BElicR NS4 -0 SHER
DA FANBRAIESKEOBRER (WA 797 L7 MAK) O —oSHROBELR
BHle. -0 SOBENREED SHEE LIFRAROA —o 5BRIT, HXATHEEEI L
7 FMEBTHRESRZOTRIBVLLEDRBESZ TV, EEFORITH O H X FRERO
A—oFEHEISNABERIE, BRISHIHEHDIENT &H SRR (74° MLAT) {4
LD SFEICEREMNDOD R ONFHEHBEICAE L TWAE I EPHEIN S, BB ODER
HIOFRER (X797 L7 MER M EERITER L TV fodicid, Mmoo
R OBOHEAETER L oo A i & LS SRR X 23 LERIOE D
BEFNCHETD 5.

BEfIA — o 5 OB L Tid, T4 T SANDHOLT et al. (1986) 3 Ny Alesund, Sval-
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bard (75° MLAT) O A4 — 10 57— ¥ W THIRNCEIT 21T > TE TV 5. HEFEORITH
Blck 3 &, REMBIS (IMF) 255 X O I3 A — o 5 OHMBBIMEREMICH Y, dtR
XL EEHREAICEL ZENRENTVS, THREEFP TR LICHERE—H

LTW3, $7, #%(3, SANDHOLT et al. (1994) DX TR A — o 5 O HBIRH KEE
DEE (p=nmv?) PEE (n) IZL->Tdba vy bo—LEhBIEEEHLTVWSE &5
T, BITOWZEDHE (SANDHOLT et al., 1996) IZ & 5 &, IMF B3t SN 5 W IdEED S
JEABEF IR T 2541, BREflA —o 5 OHBBRICROEBR SN ST EEZREL, h
D7 4 )b a 7D reconnection ITHER T ZDTRE VA EERITTVWAS, 7+ b X —FD
F— 5 DHDFEN MO, TOXIIHKERDITADIEFPPLHEIITHELIICOEZEBHOL
WIERTH VEIKREVHRETH 5. 0L ICBHAA — o5 DRA8VIZ, RERBISE
O KB REKFOELICEIKFEL TVS & & HICHSE & D reconnection & & HASHIICE
AB-TVABAEM LSV BMTRIEVEIICEZ 3. EEFR, KR TR LULBITER
AHIT STEP B ohtc /) —v S5 v R, Ay YW VIcB 2 BHEA —o 5
DF— R EBAEIT->TED, IHODOHMAICID ZDREBEHSPICLTVEVE
EZTVW5,

—%, BEAIRSBOBRERTHA N A 7L 7 L7 F DHEICHODWVWTIE, HEIKKILA
(1985) BIRD L HITBXTWA, 7 L7 bR, 12 MLT {4412 100eV EEDO T L7 b o
YISAR L, 630nm ORAEBRSND. T DAFHT I high energy I FOAR BBD SN,
LT, A RATHREOARKFIEZNLIDEVZXIVF—DT LY o v T, AHE
& 12MLT fHTICPBE X 41, discrete auroralarc DL S DI R S 7EW, £ 72, NEWELL
and MENG (1988) @ DMSP HE DK T7 — 7 fi#trick 3 &, BREAIKKEOR FHEE LT
HRA7ELLBL 3% D, BEBEL ~NILVTIE, FREF40 “cuspproper” & “Z L7 b I/
NBHTEWRINTVAS, HEOFERICLNL, AR, 150eVEEDOT LY o vd12
MLT OB WEIRICAF L TH D, FHRZZXVF -7 5 v 7 Rid2.5erg/cm? s TH
5. CHITHLT, v 7 b (LLBLYRICAHT 3L 7 bovOEET XVFE— (3250 eV
THo, PHUB LR LVF—7 5 v 7 X3 1.5erg/em? s TH 5. F712, SMITH (1994) T4 X
THTHRAENE4A —o5DE#E LT6300 A & 5577 A DH. (6300/5577) A2Vl BT
6300 A DS XA 2kR FEEETH % T & % SANDHOLT et al. (1986) DFERAE|H L TiRNT
W5,

CNODREEFFMVBIAEREENEKT 2L, B4 — o5 ORFREAR (12 7%
JLv7 b)) BlilahicanF it —o 50y FiIRA — 0 5 OKEBSE LLBL 2EFEE §
577 MEDOA—o FJIIHIELTVWE D EEbNE, ThIHLT, A—oS5OREL
O X L DEH ST 547 weak aurora |3, discrete arc BJISEH B L, AR THO A+ —
05 TRIEVALEHEEEINS. VT L TS, FEENRLLVL 2LOBHEAIA —o 5
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DERPFITOWVWT, REHIISERET I HODICRBRALEREDN F7— % L DORKEBRLEET
by, SEEICEITERTTOI W,

O

[EI R0 # 2 225% (ICUS: International Council of Scientific Unions) IZH 2% ¢ % ICSU /¥ %
Vi, 19804E 10 H, ESBHIBIAHT (NIPR) it A —0 57— 9 —+ v 5 — (WDC-C2
for Aurora) DRV EZBA L7c. AmTHALCEBEAEMDOLRA A SHEF— 513,
WDC-C2 for Aurora, NIPR 2SN L7-BRITH 5. 7— ¥ 2 RE L 7 RERB—HE (A
E, 77 RAARFHIRYBEPIANR) &7— 9 20K LS BELERKL /2 WDC-C2
for Aurora, NIPR |Z/REHZ L £ 9.

FEEEOMHTIERE L, WDC-C2 for Aurora DEBO—HE L TNES N BRI WT,
TOERNEHZET 2 L &7 -y OEEY, ERNNSENFIHORE: bHFIcLATY
el &no, HokH BREREAFELEEE O, EBMBERR), R R G,
L BRERGHIRRER AR ROPERBER G, EUSffAmR 0=5%
HICKFTEH P oD LAV TR EE#R Z W& % L, ARt (FEE,
LB RGHBRREHIAIERD ICRARKEERE L T E&F Lo, £/, 19804
RICE B A O S BY AR E AR S hcEm  BiEE G, FJIbRFEERD
i & LICUEOBEBYEMA I V— 72 5 v 7 OERRITIIEE < OFR & B 2 THR
LELf L TRHADEERLET.
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The relationship between IMF-Bz variations and daytime auroral activity.

I

I

II

Number Auroral activit
T £ "Bz" variati of cases Available dat: — Remarks
ypeo Z vanation (1979) - varee cala - Unavailable ( The column shows aurora appearance )
Insight | Out of sight data
Quict Type 0 — — Auroral phenomenon may perhaps no active anywhere
2 Bz>0 Type 8 0 5 3 Auroral activity almost out of sight on the sky at SPS
Auroral phenomenon almost in sight upon the SPS
* Proviso :
3 Bz<{0 Type 24 16 1 7 (Dactive aurora += Bz-variation ; steplike, fluctuating
and/or large Bz-value
(®@weak aurora <= Bz-variation ; constant or smallncss
Clear Turning Type - A 12 7 Important condition for auroral active are sccn at SPS
Clear Turning Type - B 9 (@®Southward turning of IMF-Bz component
6 | Doublc Turning Type 19 14 3 (@Duration times of northward condition before turning
Auroral phcnomenon almost in sight upon the SPS
. . * Proviso :
7 | Multiple Turning Type 35 23 6 6 active aurora = Bz-variation ; steplike, flucuating
and/or largc Bz-valuc
(@weak aurora <= Bz-variation ; constant or smallncss
Auroral phenomenon almost in sight upon the SPS
8 Fluctuation Type 5 4 0 1 % Strong aurora luminosity
compared with other "Bz" variation typc
9 Slow Tuming Type 6 1 4 Auroral phenomenon almost out of sight on the sky at SPS
10 Others 4 1 2 ? (case by case)
67 24
Number of total days 122 days 31 days
91 days % SPS : South Polc Station
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TROLNEA -0 SBRIIMLT DBEVTEBLRTXATHE ST oI E)
Fig. Al. - Morphology of auroral phenomenon at South Pole Station.

May 19, 1979
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Fig. A2. Examples of auroral westward and eastward propagation observed in the same all sky

image data on May 19, 1979.
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July 3, 1979
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Fig. A3. Examples of auroral westward and eastward propagation observed in the same all sky

image data on July 3, 1979.

s July 29, 1979
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Fig. A4. Examples of auroral westward and eastward propagation observed in the same all sky
image data on July 29, 1979.





