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1. Introduction 

In order to find the latitude dependency of the airglow, the photoelectric observa

tions of the four emissions, 5577 A and 6300 A lines by oxygen atom, 5893 A D-line 

by sodium atom, and the near infrared band by OH molecule, were carried out on 

board the SOYA, the 5th Japanese Antarctic Research Expedition Ship, during the 

period from November, 1960 to May, 1961. 

The apparatus and the method of observation were the same as in the 4th ex-· 

pedition**. During this voyage particular attentions were paid to the treatment of 

the standard source of light for calibration, especially to the system including a 

standard lamp for the infrared radiation. 

Observations of the airglow in the 5th expedition are classified into the following 

three parts : 

1) the latitude dependency of the airglow, from Tokyo to the Antarctic 

* �i�*'¥ffil"¥£i3, � 5 t'Z.1¥f�Uit\�W'i!1J!IJ��- Faculty of Science, The University of Niigata. 
Member of the Japanese Antarctic Research Expedition, 1960-61. 

** T. Nakamura: Antarctic Record (Nankyoku Shiryo), No. 12, 14-30 (1961). 
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2) the unusual enhancement of the airglow at low latitude (geographic N 37° .2 

or geomagnetic N 20 °) during a great magnetic storm on November 13, 1960 

3) the auroral observations near the Antarctic 

2. Results on the latitude dependency 

The main results are shown in Appendix and Figs. 1-4, in which the zenith inten

sities are given in Rayleigh unit. 

The obtained data on the latitude dependency shows that the results in the 4th 

and 5th expeditions are in fair agreement with each other, and so we can get a 

more definite picture on the latitude dependencies of the three emissions, except 5577 A 

which has been almost known by the past four expeditions on the SOYA. 

1) 5577 A line by oxygen atom 

It has a minimum around S 20 ° , and becomes stronger at higher latitude. A 

seasonal variation is observed. 

2) 5893 A D-line by sodium atom 

It has a minimum around S 20 ° and shows a seasonal variation. These two 
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Fig. 1. Observed intensity (in Rayleigh) of the 
airglow with respect to geographic latitudes. 

G daily mean, outward voyage 
X daily mean, homeward voyage 
O Oh local time, outward voyage 
® Oh local time, homeward voyage 
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extraporated value. 

R .------,---.----,---.----,------,.----,----,--,----,--,---, 
600 

500 

400 

300 

200 •• o .. _ll 

.. 5893 

100�� 

050 40 30 20 IO O -IO -20 -30 -40 -50 -60 -70 
A/ $ 

Fig. 2. Observed intensity (in Rayleigh) of the 
airglow with respect to geographic latitudes. 
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Fig. 3. Observed intensity (in Rayleigh) of the 
airglow with respect to geographic latitudes. 
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Fig. 4. Observed intensity (in Rayleigh) of the 
airglow with respect to geographic latitudes. 
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characters are quite similar to that of the 5577 A. Its intensity seems to be stronger 

in the northern hemisphere than in the southern hemisphere, being about twice in 

strength. Its daily variation is small. 

3) 6300 A line by oxygen atom 

It has a minimum at S 30°- 40° and is stronger at lower latitude. It seems that 

the solar activity predominates over the seasonal variation. 

4) near infrared band by OH molecule 

The latitude dependency of this emission is similar to that of 5577 A, and there 

are two minima around S 20° and N 10°- 20 °. Seasonal variation is small. 

First the author wishes to express his hearty thanks to Prof. M. HURUHATA and Messrs. T. 

NAKAMURA and J. NAKAMURA of Tokyo Astronomical Observatory, who planned this observation 

and rendered constant encouragement and instruction to the author. 

The author is much obliged to Messrs. s. HASEGAWA, H. KAWAJIRI, T. ETO and I. MURATA 

for their valuable assistance in actual observations on the SOYA. 

Note added in proof: In Fig. 2, the readings of ordinate should be multiplied by the factor 

0.7. 

Date 

1960 Nov. 13/14 
(N 32° .7 ; E 133° .6) 

Nov. 14/15 
(N 29° .9 ; E 131 ° .0) 

Nov. 15/16 
(N 26° .3 ; E 128° .3) 

(Received Sept. 6, 1961) 

Appendix 

Observed intensity in Rayleigh unit. 

L.T. 

19:00 
20:00 
21:00 
22:00 
23:00 
00:00 
01:00 
02:00 
03:00 
m.v. 

19:00 
20:00 
21:00 
22:00 
23:00 
00:00 
01:00 
02:00 
03:00 
m.v. 

19:00 
20:00 
21:00 
m.v. 

5577 

120 
190 
185 
130 
255 
325 
120 
75 

150* 
172 

145 
100 
75 
80 
70 
60 
75 

155 
300* 
117 

105 
110 
135 
117 

�-��---�--

Intensity (Rayleigh) 

5893 6300 

130 305 
80 585 
70 440 
60 120 
90 805 

100 815 
115 135 
115 155 
90* 550* 
94 435 

150 380 
130 255 
100 205 
110 175 
115 ,120 
105 115 
90 100 
80 50 
75* 65* 

106 163 

180 645 
155 485 
100 385 
145 505 

--�--��--

Infrared (OH) 

235Xl02 

160 
120 
90 
90 

115 
120 
160 

136 

280 
195 
145 
125 
120 
115 
105 
90 

147 

245 
170 
208 
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Intensity (Rayleigh) 
Date L.T. 

5577 5893 6300 . Infrared ( 0 H) 

1960 Nov. 16/17 
(N 23° .2 ; E 125° .1) 21:00 315 290 785 -

22:00 150 180 450 215X 102 

23:00 135 120 240 165 
00:00 100 90 85 140 
01:00 95 105 80 125 
02:00 140 145 180 145 
03:00 150 125 200 130 
04:00 150 85 265 130 
m.v. 154 143 285 150 

Nov. 17/18 
(N 20° .0 ; E 121 ° .8) 19:00 160 200 570 -

20:00 145 155* 480* -
m.v. 152 179 525 -

Nov. 18/19 
(N 17° .2; E 118° .6) 19:00 105 90 145 -

20:00 155 100 360 150 
21:00 205 90 520 120 
22:00 210 90 620 105 
23:00 150 120 830 115 
00:00 70 105 330 95 
01:00 35 90 250 90 
02:00 25 70 215 85 
03:00 30 55 165 65 
04:00 55* 50* 110* -

m.v. 104 87 355 104 

Nov. 19/20 
(N 14° .4; E 115° .5) 19:00 75 85 165 115 

20:00 100 100 245 135 
21:00 140 120 350 155 
22:00 110 130 400 130 
23:00 110 110 500 165 
00:00 105 130 425 100 
01:00 65 105 295 120 
02:00 55 150 230 145 
03:00 90 100 160 105 
04:00 135 65 100 85 
05:00 225 45 55* 85 
m.v. 101 104 266 122 

Nov. 21/22 
(N 08° .3 ; E 107° .3) 22:00 135* 170* - -

23:00 95 115 305 155 
00:00 90 80 320 160 
01:00 70 60 190 110 
02:00 45 50 105 80 
03:00 50 30 30 55 
04:00 70 20 15 50 
05:00 185 15 90 40 
m.v. 93 67 150 93 

Nov. 22/23 
(N 05° .2 ; E 106 ° .8) 19:00 120 60 70 165 

20:00 125 65 60 170 
21:00 175 70 270 135 
22:00 255 120 500 165 

23:00 175 135 305 165 
00:00 115 100 190 120 
01:00 95 90 150 120 

02:00 45 75 105 110 
03:00 30 65 100 125 
04:00 

I 

60 50 145 100 
05:00 125 30 180 65 
m.v. 120 78 188 130 
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Intensity (Rayleigh) 
Date L.T. 

5577 5893 6300 Infrared (OH) 

1960 Dec. 8/9 
(S 09° .2 ; E 73° .6) 21:00 165* 50* - -

22:00 150 65 310 155x102 

23:00 145* 55* - -
m.v. 152 57 310 155 

Dec. 9/10 
' (S 11 ° .4 ; E 70° .2) 21:00 120 50 150 85 

22:00 120 40 170 120 
23:00 130 45 225 150 
00:00 110* 45* - 210* 
m.v. 121 46 181 142 

Dec. 10/11 
(S 13° .8 ; E 66° .4) 20:00 190 40 230* -

21:00 170 55 285 200 
22:00 150 65 260 200 
23:00 125 45 275 170 
m.v. 158 51 263 190 

Dec. 11/12 
(S 16° .3 ; E 62° .7) 20:00 60 65 300 245 

21:00 70 60 250 205 
22:00 60 30 220 95 
23:00 70 25 220 90 
00:00 100 20 395 75 
01:00 70 10 295 95 
m.v. 72 36 280 134 

Dec. 12/13 
(S 18° .8 ; E 59° .0) 20:00 160 40 190 110 

.21:00 140 45 115 105 
22:00 110 40 110 100 
23:00 105 45 95 100 
00:00 75 40 · 170 95 
01:00 65 35 190 115 
02:00 - - 45 -

m.v. 109 41 131 105 
Dec. 13/14 
(S 20° .9 ; E 54° .9) 20:00 125 20 275 115 

21:00 130 15 210 65 
22:00 150 15 140 60 
23:00 145 60 155 75 
00:00 165 25 100 90 
01:00 150 25 110 95 
02:00 90 35 120 135 
03:00 80 35 120 135 
04:00 30 55 170 -

m.v. 118 31 156 91 
Dec. 16/17 
(S 27° .5 ; E 42° .6) 21:00 210 55 210 140 

22:00 - - 120* -
23:00 245 50 155 95 
00:00 280 - 150 -
01:00 185 30 130 160 
02:00 240 50 100 205 
03:00 245 50 65 175 
04:00 235 55 65 155 

Dec. 17/18 m.v. 234 49 124 156 
(S 29° .5; E 37° .7) 21:00 120 50 220 130 

22:00 105 55 165 145 
23:00 115 65 165 180 
00:00 135 45 135 165 
01:00 145 30 120 100 
02:00 220 20 55 120 
03:00 260 35 65 125 
04:00 255* 25 55 130 
m.v. , 169 41 123 135 
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Date L.T. ··-------- -

5577 

1960 Dec. 20/21 
(S 34° .5 ; E 23° .9) 21:00 180* 

22:00 205 
23:00 170 
00:00 165 
01:00 190 
02:00 200 
03:00 235 
04:00 190* 
m.v. 192 

1961 Mar. 10/11 
(S 45° .9 ; E 21 ° .4) 22:00 285 

23:00 300 
00:00 365* 
m.v. 316 

Mar. 11/12 
(S 42° .3 ; E 20° .1) 22:00 180* 

23:00 250 
00:00 275 
01:00 285 
02:00 290 
m.v. 256 

Mar. 12/13 
(S 38° .2 ; E 18° .9) 22:00 230* 

23:00 260 
00:00 250 
01:00 210 
02:00 240 
03:00 260 
04:00 230 
05:00 185 
m.v. 235 

Mar. 13/14 
(S 33° .9 ; E 18° .4) 21:00 155 

22:00 185 
23:00 225 
00:00 330 
01:00 440* 
m.v. 267 

Mar. 24/25 
(S 28° .3 ; E 40° .2) 00:00 315 

01:00 310 
02:00 360 
03:00 260 
04:00 
m.v. 312 

Apr. 14/15 
380* (N 03° .9 ; E 99° .6) 22:00 

23:00 
00:00 320* 
m.v. 348* 

Apr. 21/22 
265* (N 02° .2 ; E 104° .9) 00:00 

01:00 220* 
m.v. 243* 

Apr. 22/23 
165* (N 05° .5 ; E 107° .4) 01:00 

02:00 230 
03:00 155 
04:00 180 
m.v. 182 

(1126) t l1i +�i 1,t i4 

Intensity (Rayleigh) 
--------------- -

5893 

45* 
40 
30 
40 
25 
20 
25 
30 
32 

95 
85 
80* 
85 

35* 
60 
65 
80 

120 
72 

50 
65 
70 
70 
75 
85 
90 
90 
75 

70 
60 
50 

105 
185* 
96 

55 
65 
95 

135 
170* 
105 

170* 

200* 
186* 

330* 
340* 
333* 

145* 
130 
120 
135 
133 

- - -

6300 

170 
100 
120 
120 
90 
65 

100 
85* 

106 

180 
165 
200* 
181 

110 
100 
80 
75 

100 
93 

175* 
140 
130 
80 
65 
75 
55 
75 
99 

210 
150 
120 
100 
85* 

133 

245 
125 
110 
165 
185* 
165 

450* 

380* 
414* 

630* 
595* 
612* 

340 
255 
295 
296 

- -- ---- -- ------

Infrared (OH) 

120* X 103 

125 
140 
130 
110 
110 
135 
145 
127 

215 
190 
180* 
194 

95 
110 
110 
150 
117 

150 
115 
115 
115 
110 
130 
110 
121 

125 
95 

110 
100* 
109 

90 
90 

115 
135* 
105 

160* 

175* 
167* 

235* 
235* 

135 

185* 
160 
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Intensity (Rayleigh) 
Date 

1961 Apr. 23/24 
(N 08° .7 ; E 110° .0) 

*: extraporated value 
m.v.: value of daily mean 

L.T. 

02:00 
03:00 
m.v. 

5577 5893 

170 150 
135 165 
151 158 

( ) : geographical position of the SOYA at Oh local time 

6300 

290 
240 
263 

7 

Infrared (OH) 

150* 
215* 
183* 


