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Auroral Observations at Syowa Station, 1970-1971 

Hiroshi FuKuN1sm* and Masaru AYUKAWA** 

· 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 

routine basis. 2. Visual and photographic observations of auroras. 3. Obser
vations of the space and time variations of proton auroras with the Hi3 

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 Hi3 

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 Hi3 emission. The scan

ning period of the coelostat was 45 s, and the tilting period of the filter was 

I s. The lower threshold of the detection was 0. 25 R/ 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 5 s. The 

observed emission lines were N2 + ;4278, 01;5577 and 0146300. 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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Figs. 1 ( a-d). Aurora observation chart at Syowa Station. Legend: 
- all-sky camera; I I H� tilting-filter meridian-scanning 
photometer; 0'///J. multicolor meridian scanning photometers; c:::::J 
zenith photometer for auroral pulsations; * 16 mm all-�ky 
camera. 
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Fig, 2 (a). Operation diagram of the 35mm all-sky camera. 
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Table 1. Dates and times for serial photographs of auroras. 

Time (U. T.) Number of Remarks 
Date 

Start 
I 

Stop photographs Azimuth I Elevation 

1970 h m s. h m s 
Mar. 2 23 04 23 06 10 192° 22.0 

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 47 15 200 76 
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Time (U. T.) Number of Remarks 
Date 

Start I Stop photographs Azimuth I Elevation 

h m s h m s 
Mar. 1 9  23 04 23 14  50 goo 100 

23 15  23 23 33 158 76 

23 37 23 45 37 184 8 

Mar. 28 00 17 00 19 13 1 12 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 2 1  288 17 

22 53 22 55 13  300 18  

23 02 23 03 1 1  3 14  13  

Apr. 6 21 42 21 45 1 7  94 IO  

21  47 2 1  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 1 3  202 6 

May 16  0 1  17  01 25 30 7 1 70 IO 

Ju y 3 00 35 00 56 22 0 90 

2 1  46 2 1  47 9 300 58 

23 04 23 05 9 230 10 

23 08 23 1 1  9 200 90 

23 14 23 16 1 3  190 82 

23 1 7  23 19 IO 270 20 

23 25 23 27 10 320 60 

July 6 00 19 00 23 20 260 70 

00 30 00 40 1 1  290 68 

00 55 01  08 14 278 70 

01  14  0 1  20 7 338 20 

01  25 01  40 29 304 70 

01 49 30 01  59 20 260 40 

July 9 2 1  23  2 1  25 1 2  330 80 

2 1  50 2 1  53 13  320 75 

22 4 1  22 43 8 320 80 

23 34 23 43 20 330 70,...._,80 

23 50 23 52 30 15  300 80 

July IO 23 46 23 50 18 290 0 

July 1 1  00 1 1  00 2 1  40 320 75 

01 26 01 38 24 320 80 

July 2 1  19 06 19 IO 22 200,...._,240 50""'60 

22 45 30 22 47 15  90 1 5""'20 



Mar. 1 8 2 o h 4om o o s <un E .  41m oo s 

45 m 42 s som o o s 

s2m24s 

� 5 (a) 7-'J- - ;t,, ;i{/Hfc'?JJ� .  7·· v 1 :; 7 ,;; 7°T)iJ 0) 4f,)ll: 7 - :;  O)]f:; ijX: c J& 10 {J1ti/it[1JIJJv=-1'ltJ:-f Q 7 - :;  O)fr\ji)� O)_t·.ff 
Fig. 5(a) . Serial photographs showing the formation of mult i/Jle arcs and the brightening of the northernmost arc before an auroral breakup event . 



07m 24s 

� 5 (b) 7- 'T - ;t,, j}Jrn;� �- 7·· V 1 � 7 ,;; 7
°

fJrj 0) 3'.,_ffiJ - � O) jf%\.i: c 1& 4) flfJ4!JtfJUJv::_ ttfr-t Q 7 - � O)ffiji;Jt O) _]::-_!q. 

Fig 5( b) . Serial photographs showing the j ormation o j multiple arcs and the brightening of the northernmost arc before an auroral breakup event. 



Mar. 1 9  23h31m oos S .  

Ju l .  6 01 h 14 m N. 

� 6 7d' - - ;t.-)1H�-'c'0�J�r . Mar .  1 9 fi .  f v 1 ;J 7 ,y 7° {� 0) -;.t - P 7 0) 1,lfi.7I lf1J ""- O);fj',IfvJ O) W1j . .Jul. 6 fi .  -+j- 7' 7, J, - .1.,, 

O) i_i:ll 1�J!JJr:. J,,. G:h 0 , �  :1 +:/k * - P 5 O) (Ylj 

Fig. 6. Serial /1hotographs taken on Mar. 19 and Jul. 6, 1970 sho:ving the /1uleward movement of rayed bands after r1 11 amoral breakuj1 

event and the aj1j1earance of /} {1tches during the subsequent recovery j1hase. 



_Sep. 1 1 9h 19ffl0os E N E .  

s2m oos 

� 7 7-. =f- - ;v�*°"c'?ij.J\l:. Jul. 9 /i ,  7·· v 1  :J 7 ,;; 7°0i=v::. 3�JJlti!f < c·J.;.. Gh 0 ::z P :r�:k ;;J- - P 7 0) -(y1J . Sep. l f;t , f v 1 :7 7 -;; 7
° 

-i1 if 0) � m 7  - :J 0) ff%Y: 2:: f l\Jq: J!t fH!J "'- 0) :f:t 11\:JJ 0) WU 

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 



Sep. 3 21h4smoos SSE . 

� 8 7d'· - 1v]IU:']t 1ni t ff!J. {HIJ O)Jt!!/\i-*JR-C'J,d::i h � ;l, - f i)(;,- - p 7 0) WI] 
Fig. 8. Serial photographs taken on Sep. 3, 1970 showing auroral loo/JS near the pole-siae horizon . 



Sep.  22 22ho,m SE .  

� 9 -7- -r - Jv:JIBwc'+�- Sep. 3 vi ,  7'' v 1  !J 7 '/ 7°�0) v 1  O / � / F' O)fe_i![m'.J:� O) fJU.  Sep. 22 vi ,  r 7 �  � Y !J'' • -ij- - � O) {JLJ 

Fig. 9. Serial photographs taken on Sep. 3 an i Sep. 22, 1970 showing the brightening of rayed bands during an auroral breakup event 

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

I I 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 2 1  53 50 60,---.,80 o,.__,10 

22 31  22 37 15 30,---.,40 o,.__,10 
Sept. 22 21  51  22 05 46 60 0 

i tdli; L t.:..7- =r - 1vjfJ�t�J'rO) i=p --e��l¥JtJ: :;t-- P °7 O)Jf1yij��,Z, c-� 5 (a, b) , 6, 

7, 8 ,  9 v::.� L ,  .:t 0) �O) j:-ig���7.K f n\t:S-0) �11::� � 10v::.:�i"" . 

-:1;�1 l��c-vi, :1r-;!tf}v::.r'3Mk:l*fih�fitd-:,;h, fJBfD£�;0)ffl�*9 300 km 0):1:f!t�v::.di-f 

Vii:8�1Ji911,� (70 °42 . 6'S, 44°18. 9'E , wtt 2 , 167 m) ��vt , �� JiHmFic-vi, :lfil���ffi 

:t/J: c'O)-J,{,ffi1¥J8�1J,&,fitJ: ·-:d.:... �I  Hi, .:CO)�jlJJ Lt.:..:;t- - P 7 0) 7- =r- 1v��c-jj o . 

¥-f* .: O):lfil,� c flBfo£:lfil c O):;t-- p =J O)f§'.J�O�unq"j-tJ:htL o tJ:Gvf, *- p =J �fA:fW§)jO) 

t.:..oo0)�:1Jtd•¥1ih�:f� GtL o c-as ;s  5. 

5. 1. Hp itv�ti�M;JtlJ 

7° P r / v::. .J: "? --r W'A:9 � ti o Hp i,,'Jt O 4861. 3 A) 0) 5lIL!t :� , :Im�� -J-Cf i,,i v::. ?'cl -:> --r 1m :R 

aru-t o .: c K .J: 9, �P r -:/ · :;;J-- P 70)������K�-t o mffl,&,ffl .J: 5c -t6 t0) 

c'cls 9, �il:vt, -J-Cf-Jro,&, ?- -1 - 7°'1"0 '/'- p ?- !J ';/ r {m l ,, .:ttL .J:  9 J& 9 Aht.:.. Hp 1t,&, 

� t±li"" 6 T ,f IV T ,f / !f • 7 ,f IV !J 7Ji(O) 1t"l:'.:?t7C� .J: 9 fJ: -� . T ,f IV T ,f :f • 7 ,f IV !J 7J 

5:-\vi, � Jt/WFf� 7 ,r IV !J 0) ��zEl*h�, -t:" 0) 7CO) AM�O) f�1Jo l l t v::.mzE!l�ill� ·r<¥MifJi"" 

o t=.rii.,&, 5f1Jffl Lt:. t 0) c', =f� 7 -r 1v 3" ,&, ;m :Wrn"Jv::. ffivt o .: .� v::. .J: "? --rzE!l* ,&, A -1 - 7°'1" 6 . 

�� 7° 
p r / v::. .J: "? "( W'A:9 � J1, t.:.. Hd,,'JHi '  F' ';/ 7° 7 - • '/ 7 r 0) t.:..oo 4861. 3A .J: 9 JillzE!l 

*ifl�-" f tL "t to 9 , T -r 1v T -r -:/ :;-- • 7 -r 1v !J 7J:i:\c'zEl* ,&, .7-. -1 - 7° '1" 6 .: c v::. .J: 9 , r ';/ 
7° 7 - . '/'7 t- O)Jc� � . 1tl: --::> "t A!-t7° P r -:/O);r.. * 1v =¥- �� �06 .:. l n;c-�o.  it.:..f§'.I� 

v::. / � ';/ :; f 7 / r 0) 7G 0) g.41,§t ,&, mu JE i°" o .: c h; c' � o 0) c-, Hp iJJt 0) .J: 5 v::. �f m v::. �SJ 1, , 7G ,&, 

� t±l i"" o 0) v::. ;i@ L --r 1, , 6 

�ffltO);ffi!EO�vt, �12v::.� 0 ti o .  :lfil��-J-CftJAv::.fJ--::> --r , I80 °45tl;O) Jm;!tf}c'frir)'(i"" o '/ 

- p A !J ';/ r {ITT .J: 9 J& 9 Ah GtLt.:..ffixO)JCvi, !J'' :; r ,&,Ji 9' T ,f IV T ,f / :f . 7 ,f Iv !J 7G 

1lt'.:?tJ'ti�H::.�iJ�tL o .  J't11t'.:?tJ't�0)1ctirov::.vtflii�i7; cls 9 , ,: ;ti,&,�IJ-t .: c v::. .J: 9 , ffiJ'tO) 
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MAR. 1 8  

2 1 h  
MAR. 1 9  

JUL . 5  

2 3 h  

JUL. 9 oh 

SEP. 1 

SE P. 3  

SE P . .  2 2  

H -COMPONENT 

� 10  � 5 ,.._, 9 --c� � ,hf_: .7, 7 - ;L--Jlwc�JUlfH!i�O)ftfM�l� H /JX:?t 
Fig. 10. Geomagnetic H-component variations during the days of auroral 

activity shown in Figs. 5-9. 

� 1 1  1970if. 7 J=! 27 B 7,,. fviJJU�JJWJ.,S\-etl� � nf-= * - p =J Ctli�� : ti���::K) 
Fig. 11. Aurora observed on Jul. 27, 1970 at Mizuho Camp (courtesy of Dr. Yasuo FUKUSHIMA) . 
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DUCT 

M I RROR 

MERI D IAN 
SCAN N I NG 

Hp STANDARD 
L I G H T  

. 
I .F. Fl ll'E 

COVER 
GLASS 

. 

F I ELD STO

�

P
. 

.--L-.-+----.--.-1 < 4 861.A.) 
DI FFUSER H LAMP 

FIELD STOP 
· (1.5°to 7�) 

HERMETICALLY ::
. I SEALED WINDOW :: 

PHOTOMULTIPLIER :: 
'EMl9558B (-20 °C) 

TILT I NG FILTER (4 866.4A) 
LEN S(50P, f200) 

� ,12  H,a T ,r 1V-r ,r '/ fl' • 7 ,r iv 3? -)J:i:t!m:R�lt1!t'.3t76�0);ffi!/;jm� 
Fig . .  12. Schematic operation diagram of an H,a tilting-filter meridian-scanning photometer. 
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J'cv:t L ->?  Wr � h, � IJ v=.1.K*��J't�i r• G O)J'tiJ� J't�§'t:J'tiHv=-�iJ,;h , =t- .,., !J 7·· v- '/ a / 

n�rrtcebh 0  J:: ?  v=. tce 0 -c 1, ,  0 .  1.K*��J't�v:t ,  ��vfEffl'.�v=- J:: 0 -c��11::� ht-.:::zl(*7' 

""' !I  r 11,, • '7 '/ 7
°
7'.J" G O) :;c;�, =f� 7 1 11,, 3<' �Ji L -C H.a ff�J-.:vt�U 1±1 L, ��@]30)f11Xv=. 

J:: 0 -C®J'tilffiv=. Lt-: t O)c·cb 0 .  A:!ftJ'tO)Ji:v:t ,  � IJ � --z  = ::i. 7 1vc-YJ�x. 0 s:: c v=. J:: 0 -c 

�J'tO) J't , cb 0 1, ,  v:t 1JqJ�ffi�J'ttE�iJ. G O)J'tv:t , �{@:$its s A0)�1*:r.wFf� 7 1 1!,, 3q=. J:: 0 

-C%�0)�*t-= (·t�5JIJ � h .  xJ¥g v '/  ;(v=:. J:: 0 -c�Yt � h .  J'c� =f:ijJfg.�v=-� iJ :.  h 0 .  =f 

� 7 -1 11,, !J v:t , '/ / !I  i=z -r·-7,. • ·"1:" - !J -v=. J:: IJ , 0°-1s0-0° c m:J:WH!"Jv=.@ �, �*fiJU�� 
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;t.. -1 - 7°'"f 0 .  ;t.. -1 - 7° 
O) �  � vi ,  .:i:: - !J -'a:' J& IJ iJ .  x_ 6 ;: c v::. J: IJ , 2 fj}fvc�x_ Gh , 

0° iJ, G l5° 'i c'O) T 1  ;i., 7 1  :/ !7''JW:l;WJvi , I tb:&U0. 25tb c'0 0 .  0° iJ• G l5° 'i c' O) T 1 1i., 

T 1 / !7''vc J: IJ , 4866A iJ.  GmiEl�-OW-80A 0) ;t.. -1 - 7° 'a:' ntJ: --:, -c \., \ 0 .  :@.!f 'a:' �!5£-t- 0 t-: 

'd.) 0) 7 1  - ;i., r · ;t.. r 'Y 7° vi , -z =- :i 7 1t., c'@JJ!ii L ,  ;'@.!fvi , 1 . 5° , 2 . 5° , 7° c �!Rc' � 6 .  

7 1  - it., r .  7,. 1- 'Y 7°0)finc vi , '/' -t  'Y !J - iJ� s  IJ ,  m�B"Jvc:J1c:11t+:iiMf§-�- O) J'c'a:' L � Wr  

-t- 0 -= c /J� --C- � 0 .  J'tm+t�{ir�vi , 9558 B-EMI 'a:'ue:J§ , S/N 'a:'Q)(�'"f 6 t-:'d:> , �!PM= 

vc J: IJ ,  -20°c vc�tP L ,  !Jirmtm:vi 5 x 1 0-1 1A t rfc'S 0 .  :Ytm+:iiMf§-�0) /±ljJvi ,  ffiJ't 

0) j( 1 T � 'Y !7 • v :/ :)iJ�ft;:\., \ t-:'d:> ,  t�$j$0) � ? 2 --:::>  0) IC :t"-" 7 :/ 7° VC J: I) :liM$i � h ,  

3 f- -t :/ -t- ;t., • -" :/ v ::z - !J'' - :& U 4 -r -t :/ -t- ;t., • FM 7' - !J v ::z - !J'' - vc !c if� ht-: . gc 

�tJf_l.O)�i!tvi , 0 . 25R/A • mm :&'Cf 2. 5R/A • mm --c-s IJ ,  {J!U5Ec' � 6 5!lll!tfrflffl vi , 

0. 25R/A,....., I00R/A --c-s 0 . 

5. 2. � �jf �-;jlj 

ffijt0) 3 --:::> 0)��B"J*ififi N2+ M278 , 0I A5577 , 0I A6300 0)ffi1r3(�{J!U'a:''"f 6 ;:  c vc J: --:,  

-C , m+vc J: --:,  -Cl@� � :h 6 ffiJ'cO)�f1=1j�j1=1j:5t';(rr , :&U AJtm+O) .:c. -t- ;i., =¥'- • ;t.. -"  !7 I- ;i., 

KOO-t- 0 Mffl'a:'� J: 5 c i"- 6 i 0) �0 6 . 

LF. F I LTER (5577A) W I NDOW L F. ( 6300A) 

Fig. 13. Schematic operation diagram of multicolor meridian-scanning photometers. 

�ffl':vi , !Z1 13VC7F � h 0 J: 5 vc , �li=!J'a:'fiff7('"f 0 t-:'d:> vC�'a:'@Jipi� -rt 0 t,��$:5t'a:' ju �  'd:> 

t-: f- ::r.. :,,, / ( - c ,  ffix;O) x;��lli'"f 0 x:m�x:M='a:' ju �  'd:>t-: f- ::r.. :,,, /( _ J: IJ fJ: IJ ,  �jf-vcfft 

/J,:h 6 t-:'d:>��$5;-0) f- ::r.. ://( - vi ,  l::: - !J - vc J: --:,  -C t0 15°C vc*ml_ � :h 6 .  �::1J::J1tm� 
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J1t�O) T :r. / / ;;  - v:t i�dml. � n f ,  ;,��tilll.�oc i c?i'itll � n �d-=-66 , �mffi:J1tRmuwnu:t , *9 

- 20°C UTv=-�-iJ� IJ ,  J1tffl:-=f-J:� (.g.�O) S/N ���i"° 6 0) v;:::.�.:v: 0 -c 1. , 6 .  

ffiv:t , @lliil!fmv=-xt L45° 0) ft!oc·e1& IJ Nvt G n ,  :t-tl1ritt� -=r-�::ffJlv=-tJ 0 -c rno0 ttil@llii;illb 

� fif_c l. , , N:?S c mFJ3j� 7-. ,[ - 7
°
i"° 6 .  180°fITT;l(?rJ:IJ!;§v:t , ::,,, Y :7 i:i -J- 7-. -t" - !I - O) @] ljiij! 

oc��.:t ::s -=.  t v=- l lJ ,  5 :f'J;ZzU 2. 5 fY c  2 t�tJ?Jv=. -!;JJ IJ ffi:.:t Gn 6 . @�i"" 6 ffiv::::. 1 0 -c 1& 

IJ An Gnt-:.ffiJ1t;O) J1t;v:t , =f� 7 1 1v !l v::::. l  0 -C 5E66 Gnt-.:: 19=5E0)¥1i'l:Rt-:vt�21J � n ,  M*7 

v / ;( v::::. 1 0 -c �Jt �  n. Jtffl: J-:Lf{.g.,,,,iv=-�iJ,n 6 .  mi.t��1t5Ei"" ::s t-:. 66 0)  7 1 - 1v r .  7' 1-

'Y 7° v:t, --,, =. ;:,. 7 1v v::::. J:  IJ @ll!ii L, 1¥l!lfH.t , l 0"'-'5° c �tRc· � 6 .  J1cffl:�J1ci§:vUi , i t-:.1!:t-=f· 

::,,, ·\7 'Y !I - iJ � S IJ , -: n � M L 6 -: c v::::. l IJ , ---.::: - 7' • 5 1 Y � lk 66 6 -: c iJ ·; c· � 6 . xffl: 

-=f-:!:�{.g.�a , 01 )6300 �lliJ§ v::::. R374-HTV , 01 )5577 , N2+M278 1*lliJ!=J v::::. R 268-HTV 

�{�Jl=J . �ffl:mt:vt-f:n--Fno. oo5 µA , o . o3 µA u--fc·s 6 .  ::1tffl:�f:1:�1.:g.1tO) t:f:l jJv:t , H.a J1t 

��J1t -� c fP! L < , ffixO) 3t 1  T � 'Y :7 • v / :.)iJ�JJ;.1. , t-=-66 , -z:n--F n:1:1�q11�JiJ�;J; , 2 --j O) 

IC :;t- ---::  7 :/ 7° c·��ffi � n .  3 -=f- -v Y -t- 1v • -"  Y v ::z - !J''- )?t_U 4 -=f- -i-, :/ ;t 1v • FM y-· _ !I 

v ::z - 3"··- v::::.icwl� nt-:. . i·c�fJI;J::O) Jt�fitvi , 6300A v:t60R/mm , l kR/mm c· , ll!IJJEc· � 

6 5jfiti!frilfflv:t , 30R""'40kR c·s 6 .  5577 A ,  4278A vi , r1sb !i�fit0) JJ°/J� 200 R/mm , {�/'iJOC 

(!) jjtJ� I .  25kR/mm c·s IJ , iWJJEc· � 6 Uru:lffl v:t , lOOR,...._,50kR c·s 6 . 

ittJ!O) t�m'.�JEv:t , 1a §.�$:YtV* v::::. 1 0 -c 11·· t_c 0 t-=. . -= Jdt ,  5E�Mtl'.Vffec·�JE1G � n t-=. 

!I Y :7·· 7' .:;- Y :=; Y 7° tJ ,  G 0) J1t � -� � §11 (!) f� v=. l IJ ffi J1tV/� v=. L ts: t 0) --e , J1tm 0) 5j � v:t , � 

W:��;t 6 -: c K J: 0 -C �ffi� � 6 .  

s. 3. ti*��M;ltlO)m"it� 

�14v:t , H/J tn't;l(::/t'��x:%:H::::. J: 6 ffi:J1tr:j=t 0)  Hll .::i:. � 'Y ;,,  s Y O)fltJllJ{flJc·s 6 .  Hll ffJJH:t , 

r 'Y � :=; - - ;,, 7 1-- 1zu r 'Y � :=; - - � i=i - F' =- Y Y�� -= L-c � 1J . ������ 6 Tttt� 

ffJR7JJPJ c ,...._, 1 0° N) v::::.Jlif < v=. '"'J;h r 'Y 7° :=; - • ;,, 7 r iJ�* g� < t_c ::s C 1:::0 
- :7 0) f13'Jff,-jtJ�JJ;. < 

f_c 6 )  O) iJ�a!266 Gn 6 .  � 15v:t , �§,fff{;J(�x:ffiH=- l 6 ffi:J1t7 - :7 0) 1i,iJlU�Uc'S IJ , 6300 A ,  

5577A ,  4278A 0) 3 *fffJ�iJ��oc�� *- -C gc� �  ;h -C l. ' 6 .  !ZI 16vi , ffi:J1t0) :1' v 1 :7 7 'Y 7°
v=. 

ff , H/l 5$m'.l:�-O) �uc· , ,� -=J-mJJ�O)ffiJ\=:iJ,  G 0) ::z / !I � * -- ;,, 3 / v::::. 1 6 /;;  'Y :7 Y :=; / r 

• v ---.::: JL,, 0) J:.�-IJ;� Gh 6 . fiID5E 7 1 ;L,, !J --ev:t ' /( 'Y :7 y 7 :/ r 0) 5j,§t C ' H/l 5iaOC �  IR21J 

c</!! t_c 1. , 1'J� • .:;- 1 iv :;- 1 Y :7·· · 7 1 1v !l jj5;�--evt , H/l .::i:. � :� ::,,, 3 Y O)*lt;,j5jfitt-:vt�*66 

6 -:  c iJ� c- �  6 .  

� -c '  -= 5 L t-:.fff{;l(�jt�O) gc�iJ, G '  ffi:J1tO)mFJ3JITT ' ���ITT?l£1�, ]zU 7
° 

p r / uJ}J�O) 
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10R/A 

5 

0 

I I 
90 ° 

5 
60 ° 

SEP 29, 1970 

30 ° 30 ° 60 ° 

� 1 4 Hp m:1iJ't��J\:'illiic l � i- - P '7 i:j=i O)  Hi9 = � y -;,,  3 :/ O) fi;JUJ!IJ{§U 
Fig. 14. Example of auroral Hp emission record by an Hp tilting-filter meridian

scanning photometer. 

AUG . 3 1 , 1 970 

6 3 0 0A -· ·-·------·------·:----2--·-----

2 4 kR

� 

�=� - � - __ _ - --- - - - - -- - -- -------

1 . 2 - - - -
-

- -

0 - - -- ---- - - - -

1
00:: r =-� � - -· - - ·· 5 5 7 7� . •  _ - -

8k

4
R

t �- -�-

0 t --
-- - - -____ __ - - -- -- ----- -- - -- - ----- --------

1 OOk R r : _ �-- __ ------·-- ----- ·- ; __ ___ _ _ : _ _  -�- _ ' __ . : .. . :. _-_ :- _ : __ : _ _  _ · · 4 2 78 A  · · 
50 _ -- -. -·-·--------- -··----. ---- --- .--_--·· : · - - - - --- '.: -·· - -- . --· 

- ·  -···- - - ·---· ·---·--·--- · ----- -- · ----· --�------- · --·------ ._ 
0 . . . • - - - - -

505 
405 

Fig. 15. Example of the multicolor meridian-scanning photometer record of auroral arcs. 

90 ° 

N 
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Mar. 

Apr. 

May 
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Table 2. List of the intervals, for which space and time 

diagrams of H,e emissions and 5577 A emissions are available. 

Time (U.T.) Time (U.T.) 
Date 

I 

Date 

I Start End Start End 
I h m h m 

I 
h m h 

I Aug. 
I 

18-19 . 18 30 00 30 
I 

23 16 15 22 30 
19-20 21 45 00 30 

I 

27-28 16 00 02 30 
27 I 17 30 23 00 28-29 16 00 02 30 

28-29 22 00 00 45 31- 1 16 15 02 15 
Spet. 

3- 4 18 15 01 15 1- 2 16 30 01 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 

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 1 8  15 00 00 
27 1 8  45 21 45 27 18 16 23 48 

28 1 8  30 23 45 
12-13 18 45 05 00 29 19 00 23 46 

13 14 14 16 00 
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