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PHOTOELECTRIC OBSERVATIONS OF THE NIGHT AIRGLOW 

EMISSIONS (5577A, 5893A, 6300A, OH INFRA-RED) 

ON M/S "SOYA" 

Tsuyoshi NAKAMURA* 

Abstract 
In addition to the observation of 5577 A emis

sion in the night air-glow, made in the First, 

Second, and Third Expeditions, the observations 

of three other emissions were carried out in the 

Fourth Expedition along the same course of the 

SOYA between Tokyo and the Antarctic. 

The latitude dependency of the 5577 A emis

sion of oxygen atom has not particularly shown 

any new result to be added to the past obser

vations on the Soy A. 

The general tendency of the latitude depend

ency of the D-line of sodium atom is that it 

is stronger around the equator and weaker in 

higher latitudes. 

The intensity of 6300A red-line shows a 

1. � 

remarkable increase m low latitudes and also 

shows large seasonal variation. In low latitudes, 

daily variation of its intensity is larger than in 

middle latitudes. It seems that this effect is 

due to the vertical motion of emitting layer in 

low latitudes. 

The intensity of red-line shows a good cor

relation with the integrated value of product of 

density of both electrons and oxygen molecules 

in the F layer. 

The latitude dependency of the OH band in 

the near infra-red region is somewhat similar to 

that of 5577 A line, but the seasonal effect of 

this band seems to be very small, and this is 

in agreement with the small seasonal variation 

observed at IGY stations. 
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1Jtl]jtffO)jjiJ:m v Y ;qiCJiI: 46 mm, �i!S§.;Jt 130 mm�, jtO)� ltJmO) t:. 0v::ilf1.I 30 mm 

0)7C 2:'.' im L --c RCA 6217 ftit�f:rt�i%tgv::jti), &) t� 0 J: 3 v:: fJ: 0 -c V' 0. =fii 7 1 JI,, 5' -vi, 

v Y ;(O)WJrnH::il[1¥: 50 mm 0) t 0) iJ,J:ic1lt:R� 4 t3zi7\:a-k 13 f::J;Fsi��v:: tJ L�ii �Fsi�� IJ v:: 

fJ: 0 -c1.,-c, l 5-}Fsi�PJ:j<j�0)1jljjti):**0 t {-(gO) tJ L*fl�? 1 :7 DA 1 'Y 1- n:l!J �' $�� 

0)/jlJjtffj:ifJ < J: 3 v::tJ: --:i -Cv'0. $7��1Jl1Jjt�O)jftm v Y :::Z'viCJiI: 68 mm, �,�Je!fJt 135 mm 

�, ftvi�,�,rni 0) t ::. 0 v:: ilfiI: 24 mm 0)7C 2:: im IJ, � /:: 7 JI,, 'Y Rs e tJ' 7 7- 7 1 JI,, 5' -2:: Ji 

L-C Du-Mont K 1613 ftitr:ft�i%tgv::c:bt�0 J: 3 v,:_'fJ: --:i -Cv'0. 1Jt1Jft�Fsivi� 40 f'y�, 20 

rPrs,�itim:2:icti L t�1�f�U"i:iJtl�1llJftff 2:itr{'F � -ti-0 J: 3 v:: 71 :7 DA 1 'Y T �-l;J] I] i'.7�;{. G 

h0 J: 3 v::tJ: --:i -c1.,0. :a-iJ!�n� G�Gh0ftitirrtvi��*iliifi�:rtr!Jiffv::A �, � G v::itrff 

� 1 � m 4 ;xiJ�1::1tm � n t.: 4 ts*'ot 

1.l!IJJt� 
::ti'/JlljO)Jt�*dJ>i:iJ1.W.�, ic:{!l!];,j,�J��l'., * 
ft 0) J: t-13 �£Hi I:: ,filiLz i::, h -c 1,, , 0 . 

:i:Uct!itim:H v:: J: --:i -cicti � n 0. 

�EE1t1mHi:a-ftitr:lt$i%tgv:,31J k v::tmIE � � 

0 J: 3 fJ:1ift.v:tJ: --:i -c1.,-c, RCA 6217 :!t$i%if 

v::vi 1000 ;t; JI,, r, Du-Mont K 1613 :!t$i%tgv:: 

vi 1300 ;t;J1,, r 17,1Ju;t Gh -c1.,0. 

rif tl�1Jt1Jjtff v:: :}3 � Y) G h -c V' 0 =fii 7 1 JI,, 

7 -vi, :!t$i%tgO)f!J.�£v::1Jt0 -c 5300A fflv: 

vi Ys+B, 5577A fflv:tt 01+B, 5893A fflv: 

vi 02, 6300A fflv::v:t Rs O)f!J.tJ'7 7- 7 1 JI,, 5' -

17;11�1rv-1:t--c cb 0. :. nv:t r:p1t,11t:Bf�O)m11t 



16 (1042) [�ffiJU4 

"i:iJtJV��cO)tlif:YtiJllHi, IGY i:rr: 1iffl � ht-= 7:) 1/ LA l'.J 1iJ't�;f-H::' �0 f_: t 0)2:{iffl L 
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:h LT v' 0. it� TOAMATSU7) ?J:}�ffi L, t�J:/i 100 km 1f ifI:O)JE7tfi !)I, General Circula

tion �:: J: 0 -Cfjfj. � ti, Tv' 0 t �;t 0.:. t ?J)c � 0. 
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(Y')--C_Uct[qj tJ: 5v:7
°
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�r:rv:s!J5ti.)),J,� < tJ: vJ, -711, SJ11Ji'5: < --cs!5t7J)mno-t 01tJ'ifPJ�7�-t. liJ4 L,fg�J5t--cvi, 

,WU :z.Lt Lwiro (IB �;t,, � -iJi ::r Y ::r'') WVJIJJ=9T0)�;5'UJ: t" i: J: hi!, Wr:f:t v:s!J5tO):ftJJO� ffi-t C 
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±15 £1tjti0) a �1tvi�vi vJ ��v:s!J5tO)mnMr� L 1.,. r:rti£1tjti C±3o £) --ci1W�v:: 
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O)ffir§*v:: J:: tut, tR¥:J-:-tJ&0)5iJJtO)r!:1Jo �:t.± t L t  :t - o 7 O) ��i:: J:: 0 t 0) t ** � n 0 .  
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0) 1i (c) ?!z ¥-PJ :/& 0) +:t'.'Jful[ 

• i=fJ 1-1: !l& 0 l=fJ 1l il& II l=fJ :/1 !l& i:: if:§ � -t Q 1:r :tlfl. WUWJ m 0) frtr 
D l=fJ 1iUf H:: if:§ � t' Q 1:r :tt Wt t�IJm 0) 1/fil 

m 4 � (a) vi1R¥:tJ�1J (L, T, 23 �tJFru) v:: -'J \t  't  O)+feJ1([t::. J:: 0JiJJt�1t 2: ffi-t .  ;fivti/fm 

t:tr�1-:MiJJt, r�m1::t1!fffil'-¥�%lJJt 2:t*m L t-: . .m 4 � Cb) i:t L, T, o R=f0)1i1f-c &) 0 . .m s � 

(c) vitR *-J;t1&o>SffSJ1iiv:: J:: 0 *a* c &J -0 .  ::::. 0) � 9=1*e% (Dl=!J) 0) t 0) vi IGY WIFs1 q=i, &> 

0 v ' v  ;t * B-i!C :6 WI Fs1 q=i v:: � vt 0 '.fr t-t!! WV�!J J=ifr 0) 11i c &J 0 . * � 0) ME 1'r WI Fs1 v ;t 11 fa/ iJ, t::) 4 fa/ r: :b 

t-: -:, t v ' 0 0) c, '.fr:f:fuO)*frf'I£1U::J,i tt ,  tO)*f!5t::� L t-: t 0) 2:' :J*ffl L t &J -0 . (a) � J:: 

cf (b) � t::�v ' t  vi11:n t vin criJJt�1t O) � \t ' 2: � L tv ,  0 7Jl ,  (c) � t::�v ,  t vi vl t Iv c1:'. 

tO)�v ' 2: ffi L t v , fJ: v ' . tR-*"tJWJ:t-d' J:: lftR9=1 o ltif0)%llJt�1t v:t ,  11:it C�WI) -c tt!fFJ11�B'9� 
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It +10 It1tlli:c:§§i}.tO):ftfJo �$ L, -fhtJj�O)tJJ1J.tc: �i�nEt-J�::J�'.'J,' L -Cv ' 0 1J�, ruuffic: O) 
�fl�i*ts.:� AJlc cb 0 .  i t-: f!l£i} ($�) c �i -10 J.t1tJLtr:::§§iJ.tO):ftfJ1Jn;cb Gbn -c,  .7c 0) 
1-fu c: �i-· nEt-J v::: �:1,, L -c v ,  0 .  1-funtR -¥-tJ 1& O)tJJll.t� 1t �i11:� t t $it[ 1tlli: (0°) r: §§ilt 0) :It 
:fJo � ffi L -C v ,  0 .  :.. 0) :..  t LLI::.Ji 200 km-400 km 1tlli:0)*3ZO't�Jtli i'J), :;t�Jm!ttc tj:" 3 
*· 1DZ*itci: t" O)�fj. � 5tvt, i t-: �itJZ���t::. J: 0 ��O)t-: o6 t::.J: TJilb�'A§ L -Cv '  0 t � ;t 
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h'F 2 0) 100: t 0) lffl f* . 
81::fJ :r_tfm 0!::fJ 1wft! (@. l L. T. 0 � O) {@:) 

lP.l t*-B-O)fil'J J: c, �ftJiWVJtlJn�  G 
1f G n t-: F2 Ji O)  h'F2 0)1f t *A7t 
63ooA ri§§iJ.t t O) rJ1 r::Ji ,  :m s  � r: 

ffi 2- n 0 J: 3 tda.*nq� G n t-: . -=. 0) 
-:. t �i 6300A riJtJtiin\ F2 Ji t n �  
tci: vJ §!v 'if§OO 0) &> 0 -:. t � ffi L -c v ,  0 
n\ , �n�rWJ.t t 0) 001i9) � i  £,-f L 
t J: v 'if§OO � ffi 2- tci: '-' ' ·  L n� L ruu�O) 
rsi v::. �i:t-i1Lv::.�1.t ,001i �1*-b tci: 7]\ G ,  
6300A JJJl5§iJ.t �3zgfjc L -C v ' G t � ;t 
G h 0 .  v ,  i 6300A Jl:'.ij[fJJlO)JtJttlff4: 

a cm3/sec 

02 + + e - -> 0(1So) + 0( 1D2) {3 cm3 /sec 
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( 2 )  
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c :..  O)lf'.ij[fJJln\JtJ't -t 0 t '-' '  3 �itv::. L t-: 7)\ -:i -C� ;:t -C dj. J: 3 .  -:. -:. v::. a, {3 vi&:IZJ£1.t1i�c: 
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iRFsi v::. .:!sv ' -C t  'lt rh) -f-JJ'1F"EE L -C v '  0 -:. t vi �JtJffiJi 0)�1Jt1J 11 �  G 4.) vi -:i � vJ L -C v ,  0 0) c, 
(1) 1o J: U (2) �:{ff: -::> t-:#Jtg5f � :.. -:. c �HT.IE L tci: \t , -:. t v::. -t 0 .  

lriH::. t xtt�t-: J: 3 v ::.  6300A rJJl§§i}.tO):ft�vi:;eJtJi O)J:T�iJ.7�::.� L < �� 2- h, ;t - o  7 

(::. J: 0 1§iJ.tO):ftfJo vi�;ZJci:1.t , -=.  t �= -t 0  . 
.::kAJt 6300A rJJl7J\ , J:B� (1) 1d' J: U (2) 0) dissociative recombination r:: J: -:i -C JtJ't-t 
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( 4 )  
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S:. S:. -z: a, (3 �i (1) � J: cf (2) 2:�k "9 0Bzfit:�£1*�--C: &> 0 . S:. 0)1*�vi , CHAMBERLAIN 
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ts:. 1__, 17; l :rt!U::7'.7; G il!11t ·2'.' n -t:::> 1: vf' -c:f� r:::, ft 0 
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Q= [h n(02) • n (e)dz ( 9 ) 
J h ! 

-C ;b .Q .  C C -CtJt5ti!mfltl ho :t:, J: tf h vi:e-k h'F2 :t5 J: tf Ns/Nb=4/l v::;t§ � ·t G F2 Ji}O) 
J: �l 0) 1[[-C 2b Q • 

m 7 �vi 6300A lisffi'5t CWVtllJ1[[ R) c: (9) :r.tiJ� G1� G nts: Q 0)1[[ c: O)mJ1*� �-t. Q 
0) -¥ t§J 1[[ c: ili tllJ 1[[ R 0)-¥ :f:§J 1@ c: iJ � G C 8) :it v:: 1tt 
0 --CK0)1[[�3jtoi) .Q c: ,  K= l. 3 x 10 - 11cm8/sec 
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0 

XI023 

1000 

600 

800 

4 0 0  

200 

I 

/ "  
,'· •, . 

. ,,,....:··. . :,,."' 
...... ��·' . 

-- - -.��;; 
200 4 0 0  

. ' ' 
I 

• I 
I 

600 

I 
I 

I 

,' . 

600 r ooo 

m 7 � j(,tjt 6300A (OI) JrfrJJl5�5tR t Q 
t O) lffi{* 
8 r:P 1959 11}3 25/26 B ,  
(!)r:IJ 1959 11 }3 26/27 B ,  
..e..Jifn:y� tj:l  S. L. T. 0 � O) f[l 

400 km) v:'.::f-5v ' --C ,  (1) :t:, J: tf (2) :it �frWJ,@ 
t" G J: :5 fJ:'5Fd4"iJ;�.5E� tJ: vttlv! C 0) K O)f[[ 
t � 0 --C < G . � ti h'F 2 0) r's1 t J: () 11J: v ' c: C 
0 O)m-=fWJ5t5J';fpO)tl(frniJ;j(�jt 6300A O)� 
:Yt v:�Es!T Q fJ: G v!,  -t O)f,:,Wt �Ji:t" G !Z'� 
iJ;&J G ·  c: C 0 iJ; ;:_  C -C1lffl L --Cv ' G m-=fWJ5t 
vi, :r&J:n� G m11t �ht:>J:vt--cfitJ:vn Q mJtJt 
Jli!itllJ v:: l, ts: 7'.} \  0 --C v '  Q 0) �, h'F2 &) Q V ' vi  
h'F t_rf O)m-=fO) .mvi�sA-c 2b Q cernmi F lil 
tJ�O)i!itll HiH c: Iv c:"1� G tL fJ:v ') . 

1959 :¥ 11 Ji 25/26 B ,  26/27 B O)Jmj B iJ� 
G K  0)1f� iYJ-tnv!, K= l. 6 x l0- 11cm3/sec 
c: tJ: Q. c 0) J: 3 v: K 0)1f O)jlv , iJ;WitllJ � n 
�tJ:v 'm-f'·WJ5tO)J,;W � &) Q -/J�, &) Q V ' Vi�}jt 
B"J%:t'iv:: J: G t  0) iJ� v '  i 0) c: C }S�S}l -C  ;b G .  

t L dissociative recombination iJ ;  F Ji1tJLC-C�iftv:fitJ:bn --Cv '  G c: -tnv!, K O)f[[t � 
ifi c: �;t G tL G ,  vf: 0 --c h'F tlTO)wfmti-=fiJ\ 6300A lJR5ffi'5tv::-9- ;Z. G �WiJ��Ji: t ntJ: vtn 
v!fJ: G fJ: v '. i ts::*1,R.14) vi F2 Jil l*J v:;f0VJ" G recombination factor 0)1[[ a=2 x 10- 11 cm8/sec 
-c 2b Q c c:  �:t�m L ,  vnnnO)*a* c: 1 < �� L --c v ,  ,Q .  c 0) c c:  vi ,  c :.  c=� ;t --c "' '  Q 

6300A liO)�jtt\UJiJ; (1) t0 J: tf (2) :itv:sffi < x�c t tL--Cv ' G C: �tJ: L --C t  J: v , c c: iJ;h 
1.1 �  Q. 

v' i K �WitllJ1[[��0)-¥f§Jt.J� G 1� G n ts:Mi* K= l. 3 x 10.- 1 1 cm3/sec ��JE c: L --C�11(5t 
-=fO)�Wl5t� t±:1 -t  c c: 1.1;-c � G .  (7) :r.tiJ� G viJ �  G J: 5 v:: n(02) � {5z0) J: 5 v::5E�-t G 

( h-ho ) n(02) =no(02) exp - � (10) 
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.:: .:: c no(02) vi£$r%uJ5t h'F 1:.:.:;rf-9 0 1Jic,  h -ho vi h'F=::ho 11 , G O)JII. � ·-c &J 0 .  75l H vi 
Scale height c ,  (7) ;J:5 J: U (10) it 2: lJi-i;--l±:" , J 2: R vc. � � [f[-l±:" vf 

R = l . 3 x 10- 1 1 (cm3/sec) · J:
0

n0(02)n(e) exp (- h-;.j1 0 )az 
= 1. 3 X 10- 1 1 (m8/sec)no(02) J:

0

n (e) • exp ( - h
-;;io )dz 

vC. fJ: 0 .  R vi  6300A t1Jfl§�E{O)lUP-U1Jl 
(11) 

c &J !] , H v i ,  M. NICOLETw 0)1Jl 2: 
t*ffi L t:. . 

m s  1�Hi c11) xtv:.:. 1 0 t;JtiY) t:. t 0) 
c, � � vi ho vC. 1tE 0 t v '  0 ·  .:: O)*!* 
n, G .J:� 300 km ftJ!i:�c.;J:5vt 0 �'.�t9-� 
O)*iJJt-t�ti: v:= 01-t , t t :!t� c � 0 .  

� 9 � vi 1959 � 11 A 26/27 B 0) 
6300A fi§�E{O) B �1t ,  foF2, h'F2 :}J J: 
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� 8 rm j(yt";/t 6300A (OI) it1Ml5ffi&;,j, G � tl:l L ts: �*:J1--r- v) �!fil& ( /cm3) 

8!:11 1959, Nov. 25/26, X f:11 1959, Nov. 26/27 
5l�]v5W: 't'l-- . .tz lU� Ef'J I:: ;;Jt c\0 G h l: 1il'i -c JiJ � • 
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J: U (2) :rt vC. J: 0 dissociative re
combination c excite � h �jt 't 
0 t � ;t G h 0 .  

� 9 rm 1959 Nov. 26/27 O)j(ytjt 6300A l�mt.R5ffi& t 
'.fr�* t 0) �1* 

2) fJjtE{� 1t Lt :l:t/1:fi ¥ El';:ifJjtE{ r: 1tE 
0 t v ,  t,  $�11Jlic§�J5tn):1:IJ.m -t 
0 t t i) i:.:. ,  :l:1J!ij£1t 2: f#:v , ,  t < 
v:=$�H·JliO)�Jt�vt :iJ�O)i/Ii!It t 
�iP:$7 0)�� t ,�,hh � .l: T5IJJJ77i� 
L < , 6300A fi§@tE{O) B £1ttt -f: (R : 6300A lwfv1Bffi&O)fiJ1:yJ!IJ fOO:, J :  1 . 3 X  10- 1 1 (cm3/sec) X Q) 

0) t:. iY) t � ;t G h 0 . 
3) 6300A rl�)t� O)Jil. � vi 200 km-300 km v:= h t:. !J ,  §@t}j[O)� L v ' fEJ � ti.:;fd;q:( 300 km 

11Jliv::.tit:.h ') t v ,  0 .  �1J�Ytr� �i  � tlJJtifufff 1 !J 1) 1f\:tioc:tt/!w 0)1Jn;J1n, vt .1: 1f\: v ,  t ,�,h 
h � .  

4) �*5:}-j'·O)fJittr53'1JHi,  filti& H t" J: vJ m%fi:.:. fJ:. � 1fJiiPJ 7715e,� (rf G h 0 i/ 1 ,  .:: 0) .:: t vi  
�1:& 0) t�fcft tf:' £,� t --t 0 .  
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5577 A co1) �JRrJRO)ifJ5r�1t�:t �i rrnt:u: '6 n t.::. tJ\,  -tntJ:>1�0)•**�:: <)\., , -c  �:t -r· - 7 - t 1-' 

tr < , 11t 0 -C 5893A (NaD) ftil, OH ($>'�) .ts J: cf 6300A rtil (OI) O)iWJ5tt:fJ* O)Wl��;tiE 

tit '2:' ?Z < tJ,, tntil;t§1z:O)riJ5r�1U:t:t:>1lr: �3lti:tJ)tci: v ,  t :ttfJ.in '6 n 0 .  

6300A rJR5iJ5rr: 01-., , -c �;t F2 Ji t 5iv ' �1f '2:' ffi L, ,  J::li-*A 200 km-400 km 1-f]liO)t!&.]� 

E8�1liW '2:' �� 0 0) f::mJUci:-=¥iJ)il� � '2:'J} :z 0 -:.  t t ,�, 3 .  

5893A (NaD) �:t:> J: rf OH ($>'�) �:: 01-., , -c �:t�1:&0) iJVllJO) iM*iJ��� '6 h 0 . 

.:.O)i!al/lUtt, � 4 i?(rfif.i±-fu�l!aillU�k :RJ'lx!xftlif.-±0)1gj�O) t t r:fitJ::bh, ��i> J: rf1Jitrc.01. , 

-c i1Ji:[*x.::z-g.ii�iEf:k��0)1gj�O) t t r:ttOOI � n, �-vm. �5Ei= 01. ,-c i1Ji:[*::RJc'El'EE�i��.E£;0)� 

l"'.Jr: � 5 t .:. ;s 11;* � '-" - �lfJt� O) :r'- 5' - r:01. ,-ci1mrtuJf�ffl. � 4 tX)fJ!��ffei::kiffiiE�.E£;. � 4 tX 
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26 (1052) [f¥f ,fiii�*'l-

Intensity (Rayleigh) 
Date L. T .  

5577 5893 6300 Infra-red (OH) 

1959 Oct. 31/Nov. 1 2ohoom 284 

I 

124 225 125 X 102 

C +34�0 -137�4) 21 00 235 143 195 115 
22 00 242 134 177 107 
23 00 219 144 136 93 
00 00 243 158 147 112 
01 00 260 153 150 133 

Nov. 2/3 19 00 320 119 262 i 172 
C +31 �o - 131 �6) 20 00 294 131 180 128 

21 00 270 143 221 128 : 
22 00 265 134 330 1 13 
23 00 263 139 203 82 
00 00 250 122 

I 

198 70 
01 00 270 91 80 78 
02 00 351 107 75 67 
03 00 435 107 68 80 
04 00 512:lf 135:lf 90:lf 106i 

3/4 19 00 490 108 1210 120 
C +21�8 -129?2) 20 00 389 142 963 146 

21 00 404 160 819 
22 00 410 169 793 
23 00 379 231 680 
00 00 270 199 356 
01 00 320 178 170 

4/5 00 00 310 188 407 122 
C +24?2 . - 126?2) 01 00 327 192 480 104 

5/6 23 00 340 201 778 168 
C +21 ? 1  - 122?8) 00 00 349 131 560 138 

01 00 303 148 394 108 
02 00 370 126 527 122 
03 00 433 98 637 85 

6/7 00 00 430 167 881 I 123 
(+ 18?0 - 119?5) 01 00 260 154 510 102 

02 00 270 111  300 68 
03 00 275 124 315 84 

22/23 21 00 258 177 210 
I 

88 
C + 1 ?9 -88?0) 22 00 157 202 312 

23 00 174 223 490 
00 00 168 125 479 

23/24 20 00 388 187 282 
(-1 ? 5  -85?2) 21 00 400 : 183 : 355 : 

22 00 385 208 495 

24/25 00 00 301 213 288 
(-3?5  - 82�5) 

25/26 21 00 162 139 276 
(-5�4 -79�0) 22 00 160 157 312 

00 00 192 165 540 
01 00 121 169 320 I 
02 00 120 164 440 
03 00 108 100 400 

26/27 20 00 287 119 320 
(-8�2 -75�5) 21 00 285 105 467 

22 00 277 117 760 
23 00 275 117 583 
00 00 206 I 156 392 220 
01 00 194 I 158 320 240 
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Intensity (Rayleigh) 
Date L. T .  

I 
5577 5893 6300 Infra-red (OH) 

02hoom 172 142 429 230 x 102 

03 00 178 129 442 203 

1959 Nov. 27/28 20 00 208 102 215 167 
(-10?4 -71 ?9) 21 00 190 94 298 156 

22 00 217 89 507 133 
23 00 230 87 534 143 
00 00 215 93 375 145 
01 00 178 98 224 157 
02 00 156 102 165 158 
03 00 138 89 152 153 
04 00 110 92 149 168 

28/29 00 00 141 110 158 200 
(-13?2 -68?3) 01 00 217 107 155 216 

02 00 200 111 150 182 

30/Dec. 1 21 00 151 81 160 194 
(-18?4 -61?7) 22 00 144 76 178 l:87 

23 00 210 75 150 182 
00 00 197 89 247 188 
01 00 174 107 372 222 
02 00 162 : 78 172 : 

" 03 00 140 : 125 260 

Dec. 1/2 20 00 168 95 520 108 
C -21 ?o -57?5) 21 00 127 85 316 124 

22 00 129 71 260 103 
23 00 180 80 172 106 
00 00 240 79 150 
01 00 281 85 171 
02 00 99 
03 00 180 62 119 114 
04 00 140 68 161 102 

2/3 20 00 228 64 597 164 
(-22?5 -53?8) 21 00 195 71 320 113 

22 00 202 80 213 154 
23 00 270 98 290 147 
00 00 314 69 284 105 
01 00 355 53 134 104 
02 00 297 73 140 117 
03 00 216 89 175 132 
04 00 148 93 304 118 

4/5 01 00 125 91 180 192 
(-26?1 -45?8) 02 00 133 79 150 

I 
178 

03 00 144 77 170 I 177 
04 00 90 77 198 

I 156 

7/8 01 00 9C:ll: 45:\i 100:11: 87 
(-30?9 -31?7) 02 00 130 63 133 107 

03 00 170 59 165 100 
04 00 20C:ll: 46:\i 6E:\i 

19/20 22 00 160 49 410 
C -39?1 -20?9) 23 00 190 80 261 

00 00 65 125:ll: 

20/21 23 00 204 45 257 145 
C -42?0 -23?4) 00 00 220 32 170 148 

1960 Feb. 21/22 00 00 329:ll: 340:ll: 
C -66?1 -32?7) 01 00 424 273 

I 
82 

02 00 484 391 24 
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1960 

--- --

Date 

-

Feb . 26/27 
C -53�5 -25 �9) 

28/29 
(-49�5 -22�5) 

Mar. 2/3 
C -35 � 1  - 18�1) 

15/16 
C -29�0 -41 �3) 

16/17 
C - 11 � 1  -44�2) 

17/18 
C -25�2  -47�6) 

18/19 
C -23�5 -51 �4) 

19/20 
C -22� 1 -55�1) . 

20/21 
C -20�1  -58�9) 

21/22 
C -18�0 -62�3) 

22/23 
C - 15�2  -65�4) 

23/24 
C -12�4 -68 �7) 

24/25 
(- 10�2 -72 �4) 

---

L. T. 

5577 

21hoom 84 

22 00 444 
23 00 462 

22 00 225 
23 00 220 
00 00 233 : 
01 00 270 
02 00 296 : 
03 00 299 
04 00 285 
05 00 295 

19 00 1 17# 

20 00 228 

20 00 266 
21 00 165# 

20 00 270 
21 00 254 
22 00 244 

19 00 

I 

430 
20 00 344 
21 00 251 
22 00 230 
23 00 239 

21 00 300 
22 00 265 
23 00 

I 00 00 262 

21 00 305 
22 00 305 
23 00 271 
00 00 240 
01 00 240 
02 00 262 

20 00 268 
21 00 221 
22 00 230 
23 00 230 
00 00 
01 00 280 

00 00 
01 00 360 
02 00 344# 

20 00 314 
21 00 336 
22 00 318 
23 00 289 
00 00 323 
01 00 

I 

415 
02 00 362 
03 00 276 
04 00 I 275# 

(1054) [1¥ft��)/2} 

Intensity (Rayleigh) 

5893 6300 Infra-red (OH) 

20 61 

57 388 32l# X 102 

51 283 228 

38 300 191 
49 208 220 
10 : 200 : 210 : 
50 143 163 
57 : 143 : 158 : 
75 169 112 
71 174 
92 194 

24# 569 

77 444 

62 436 1921 
411 242# 

89 466 200 
84 332 176 
87 290 30 

99:\t: 837 
132 623 
110 358 191:\t: 
97 254 178 
78 235 152 

126 363 170 
105 292 158 

112 : 
100 258 183 

99 422 250 
82 370 192 
70 264 158 
60 223 130 
70 197 127 
83 323 

127 506 210 
130 459 202 
100 431 178 
87 411 150 

142 : 
70 317 138 

726:\t: 
130 672 175 
122# 569# 218:lt 

150 595 122 
170 718 161 
175 726 206 
142 427 175 
144 572 180 
136 859 182 
130 508 188 
86 231 147 
55 I 220 157 
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Date L. T.  

Intensity (Rayleigh) 

5577 5893 6300 Infra-red (OH) 

1960 Mar. 25/26 2ohoom 223 100 403 144 X 102 

C -8?0 -75?5) 21 00 270 110 702 157 
22 00 230 97 569 197 
23 00 240 90 520 190 
00 00 274 95 546 204 
01 00 290 95 514 197 
02 00 227 76 324 165 
03 00 210 50 220 135 
04 00 210 55 334 136 
05 00 207 26 152 85 

26/27 21 00 282 118 545 202 
(-5?4 -78?7) 23 00 278 138 659 232 

00 00 290 140 762 238 
01 00 200 120 433 
02 00 200 : 108 : 339 : 208f 
03 00 190 64 215 138 
04 00 192 32 155 86 

27/28 20 00 270 50 288 160 
(-3?2 -82?8) 21 00 300 92 680 202 

22 00 308 74 484 
23 00 
00 00 
01 00 240f 130f 547� 
02 00 210 110 411 228 
03 00 211 110 339 242 
04 00 165# 631 209 

28/29 21 00 310f 114 745# 
C +0?20 -86?3) 22 00 318 123 892 230 

23 00 290 140 811 234 
00 00 230 147 513 255 
01 00 242 135 653 232 
02 00 264 90 750 240 
03 00 225 40 327 92 
04 00 - 290 20 191 76 
05 00 349 12 194 

29/30 20 00 2801 50f 161# 112# 
C +2?1 -89?8) 21 00 254 55 188 127 

22 00 280 83 557 163 
23 00 290 92 732 184 
00 00 260 123 653 212 
01 00 174 152 499 207 : 
02 00 176 105 427 172 
03 00 190 26 363 70 
04 00 191# 1 278 

30/31 23 00 464# 114# 8651 
C +4?7 -93?4) 

31/Apr. 1 23 00 298# 180 6411 210# 
C +4?4 -96?9) 00 00 225 135 278 226 

01 00 200 100 218 184 
02 00 191 75 198 107 
03 00 208 64 151 96 
04 00 210 50 184 92 

Apr. 7/8 00 00 650t 
( + 1 . 3  -104?9) 03 00 321# 70# 421# 1071 

04 00 248 145 424 153 
05 00 252 

I 

130 385 150 



30 

- ------

1960 

Date 

---·- - -----

Apr. 8/9 
C +4�3  -106�9) 

13/14 
C +20�1  - 120�5) 

14/15 
C +22�2 - 123�5) 

20/21 
C +32�5 -130�0) 

21/22 
(+34 � 1  -137 �4) 

! 

L .  T.  

oohoom 

04 00 
05 00 

19 00 

19 00 
20 00 
21 00 

21 00 
22 00 

I 

20 00 
21 00 
22 00 
23 00 
00 00 
01 00 
02 00 
03 00 

Intensity (Rayleigh) 

5577 5893 i 6300 Infra-red (OH) 

400 
21st 40t 387t 173 X 102 

236 45 351 164 

206t 60f 276f 

234f Sf 266f 226f 
264 73 330 210 
344 30f 254f 

160 75 230 222 
141 40 163 142 

237 50 339 186 
241 61 212 168 
263 73 261 162 
231 74 235 153 
170 75 260 170 
180 57 236 150 
220 42 203 120 
300 28 293 96 

(1961 � 1 fJ 9 B )t: :E!J:!) 


