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- A6712, o= 5 (6704)%4)

A 6551, o'= 7 (6545)*(*)
A 6755, v’ =11 (6764)™

A 6492, o'= 8 (6469)*™*
A 6683, o =12 (6671)
Av=2 Av=34 A 6387, v'= 9 (6394)*

A 6587, »"=13 (6582)%

A\ 6323, o'=10 (6323)*0*
A 6521, o' =14 (6495)%

A 6254, +'=11 (6252)

\ ) 6193, v'=12 (6185)*(®

(A 6126, o'= 5 (6127)*(®
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A 6067

A5046, v'= § (6469)%

), o= 8 (6076)%*

Av=43 A5914, o' = 0 (5906)*0®

A 5868)
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A 5810, o'=11 (5804)
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A 5515, »'= 8 (5516)
A1J=5{

A 5130, v'=19 (5145)
o'=10 (5856)**

Av=—4, 5668, v'=2 (5653)
Av=—3, A 5083, v'=2 (5077)
A 12, 2E&RPObE BRI LRAHRINTHEWO'T, HEITEW L ELDYCRBRE A V.
VK. G. (s-System), [(*S+D)4 *F*>({S+8)X ).
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(1). M. N. Saha: Proc. of the National Institute of Science of India, Vol. 1, No. 8, 1985.

(2). J. A. Fleming: Terestrial Magnetism & Electricity, 1089, p. 622; L. Harang: Das Polarlicht,
1940, p. 81.

(8). Oabannes, Dufay: OC.R. 200, 1885, p. 1504
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# & |Osbanmes® 3 g |am g - -

7290 (1)
6937 (1) e
6363  (6) o
6762 (1) 6773 6755 (8) | Nap 1P.B, (v'=11, v''=9)*; (v' =4, v''=1)*
6721 (1) 6739

6703 6712 (2) | Ny, 1P.B, (v'=5, v"'=2)*
6673 (1) 6684 (2) | 6683 (2) | Ny, 1P.B, (v'=12, v''=10)*

6663 6664 (1)
6583 (2) 6583 6587 (4) | Ny 1P.B, (v'=18, v''=11)"; NII, (\D,~°F,)

6551 (3) | Ni 1P.B, (v'=7, v''=4)*; NII, (D,»*P)*
6530 (7) 6536  (6)
6621 (6) | Na 1P.B, (v'=14, v"'=12)*: NII (*D,—°P)
6479 (4) 6468 6472 (1) | N 1P.B, (v'=8), v''=5)*
6418 (1) 6425 (8)
6409 (1) 6407
5 6387 (7) | Nu 1P.B, (v'=9, v"=6)*
6361  (2) | 6362 6364 (7) | OL (2p*R+2p'Dy)"*
6315 6318 6328 (7) | N, 1P.B, (v'=10, "’ =T7)*

6206 (7) 6301 6300 (10) | OF, (2p*Pie2p'Dy)*; Oy, CZg~—'Zg*, v'=2,v'=0)

6269 625¢ (2) | Ns 1P.B, (v'=11, v"=8)
6233 (3) 6230 (3) | 6282 (4) | N, 1P.B, (Blend)
6200 (3) 6200 6193 (6) | Ny, 1P.B, (v'=12, v"'=9)*

8166 6145 (1)
6120 (1) 8124 (2) | 6126 (7) | Ny, 1P.B, (v'=5, ¢''=1)"
-5 e o Ni 1P.B, (v'=6, v =2)*

ity 6067  (7) '
5993 (3) 6001 (2) | 5986 (2)

5958 5046 () | N;, 1B.B., (v'=8, v''=4)*
5981 (1)
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wakoH e
5919 5914 (1) | N, 1P.B, (v'=9, v""=6)*
6887 (9) 5892 5888 (10) | 5893 (10) | Nal, (8°Fir,s2—8'%S1s); NII, (5892.6)°
5857 (1) 5861 5868 (7)
5821 5882 (7) | Rl (rranyaoe
5818 (1) 5810 (1) | N, 1P.B, (p=11, v"=7)
5780 (1) 5775 5781 (5) | Oy (A1 Z—>X25, v'=3, v"=0)
5785 (0) | 6789 (b) | N, 1P.B, (v'=12, v"'=8); NII, (}S,—~>'D,)*
5716  (3) 5698
5662 5680 (1) | 5668 (8) | N,*, 1N.B., (»'=2, v"=6)
5620 (1) 5610 (1) | 65618 (2)
5577 (10) 5577 5577 (10) | 5577 (10) | OL (2p'D:»2p'S))*
5539 (7) 5632
5511 (1) 5505 6616 (8) | Ny 1P.B., (v'=8, v''=38).
5480 (2) 5475
5446 (2)
5487 5426 (1)
e 5i02 (1)
5366 (1) 5343
ssiz ()| 636 | B 5815 (1)
5266 (1) i 5264 (2)
siez | BI85
5181 5124 5180 (3) | Nw 1E-B, (=19, 0" =14)%; Ny, 1(5;31': St
5092 gggg 5088 (3 | No» IN.B, ('=2,707=0); Ny V'E]'céf:"u'en)
5030 5039
5008 5016

*. EEPIEBHERS. L. Harang: Das Polarlicht, 1940, p. 31; J. A. Fleming: Terr. Mag. &
Electricity, p. 622

(1). Zeits- f. Physik. 77, 1982, pp. 874-304; 80, 1088, pp. 278-276.

(2). Le J. de Physique et le Radium, 4, 1988, 1T, pp. 221-235.

(8). Indian J. of Physics, 9, 1934-85, p. 247.

(4). O.R., 198, 1984, pp. 2182-2135; [, 200. 1935, pp. 1005-1908.
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Av=13, (5083), v'=4 (5083)
DUt RO TIC P RO —F T 5 bORED btk v,
D EDHRERALTHE 2 R TR, WEoE K REBORDCRAER ToERINR
WRERERCRG 28R A =27 + LOMBRIERD 3 bR DO ¥ RETEWR.
V. Fraunhofer % ¥ # & o ke &k

RicHEL A 5OREIR 3 cHhcBEBENTH S,
AN 65806490, AN 5940-5810

A\ 6440-6260, A\ 5780-5710
A\ 6170-5980, AN 5710-5600
OHEWR AAHFRO WA TD 3. —RZSORNIEEROMBMBCES v —va v TREVWDS
LB, BIort v 22 P ARE A w 1 |
Lii¥ % Bic, oA v—arTlhvd AR R L LN "L
LEAFHHACTIE L SRR OR
B LB E L 2XETH 5. QOB
FB L7064 Oriental H. S. Pan. OJRPER L
BROMPEAHOHRT L. 1 BicRL .
#, ZSHRBEOES & Lk biXin
a3 FBET330R3h—#LEr
. J_‘L.IllllilljlllllrJ_L
Al A~ 7 + LD HFH Fraunhofer-§o o, fe e T
HERRARFHICBE T 2BUHO XS b D ¥ S EOHIC BN 2 & HEL TR T Lxoml
Td5.

|
A
4

Fraunhofer B & &H* " X EET

21; A AN 7694-7616 ; O,

2 a AX 782?-7184 0,
(3) B A\ 7160-8870 ; 0,

4) C AA 6600-6460 ; H,O AX 6580-6490
65) o A 63506280 ; H,O 0y A 6440-6260
6 Chappuis A 6100-5940 ; A 6170-5980
7 D A\ 5990-5850 ; H,.O AX 5040-5810
(8 o' A 6840-5780 ; O.
(9 8 A\ 5780-5670 ; H,O, O, A 5780-5710
10 Chappuis nmo—mo; 0, A 5710-5600
11 ¢ AX 5480-5420 : H,0, Oy

12 o' A 5400-5380 ; O,

18, ¢ A 51104980

*. H. Kayser: Handbuch d. Spektroscopie III, pp. 847-861.
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2% Fraunhofer-TMolf & TEAREIM & LIBT3 LEXRRL BT 202 RD 5 (5 2 HSH).

B i SR A R AR T AR ER D 2T L kv, BRIV TR Sommer® 43
B,C,0,D IKFEL, X o8, ¢ EnffecER L, Hn%% Cabannes® b Sommer & [FEExFAZEY
ToThs. RLORZSCHETEREROVSW.

s Eme sme msa-

P : A .
1 1l .
o : : ' " c [
5 ] i ' L . ' '
I i ' 4 L] ] :,: ' : ’
. ’ L& i et .
A AR ' papwn 8 o o
b b pe g e Wi & el §o 4
; Ly A S : R O O
ot P disdaniy $ W gair @ ¢ oM
0 B3 1 pefliibpy ety D Gndn 7 od oy UM
i SR EE 1P BN IE EE R
i i PEGy o3 8 p s ganite R AR U 1 (L W T
L] Y hi b Wy B wGy Bt O By Oy Ty OVRNTRTy e G, T OOy,
- +* b w5 mwghnﬁg\-u SO~ WA Wkl o o U Roww
BE§ p R% 5 53 ISR 3BT L SERE L Y SRERE
SEDOEFKR 27 + MOFERD B Sommer, Cabannes OFRIZBICHITIEY H~, Eic¥L{ O ic

#% Chappuis FHoH#tL LTHET 2 LEA~LNS.

i kg i 0, © o %, H,0 © C,D,8 R Oy ik Chappuis FFOHIAF &
LToFEESE~ON S, BLZSEHNFFELTL MHIEORN LR LEL v, HEE
P E > BIBHIH P cBAORAOTEEL AL~ DNEOTH 5. FEHFOBTHY LABER
<7 PR Hy, 28D, XBEOR~22 + LR TIE M 6560-6490, A 5850-5530 @
WACEE 2RI RO, WHEYCRTRZEoMEE c E>BRcHlL <kRAELT’
EhDO%DTH2H, ZEEPBETHILBRAR22 vk Ek HO ®© 0,0 %, 0, © o %,
0s @ Chappuis HIWHHL L T HELTH S LEAES. SEOEHERRZ + VELH G

(1). Zeits. f. Physik, 77, 1982, pp. 874-380.

(2). O.R., 198, 1934, p.2182; J. de Physique et Radium &5, 1984, p. 603.
(8). Vegard & Tonsberg: Zelts. f. Physik, 94, 1935, p- 413

(4). WP, #5448, £51 8
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ZBUTH 20 bEERBAOBARL RWEE~DNDE, EATH BEERE) k3 L758
CRH L2ERBOREY R kom{BobiLs. BLEM 164 12 § 2 H: K, &%
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FEERICHY, 1940 £ 9 F 22 H-11 B 5 HIKE D, 147 RRMoBBE 20 Ti¥ L 28k =
22 Fuh S LR R W TR S, oS REXOMUIEIC I W DT 11 7 v ASHTREHE
LLTERMARS LB~ @, Ax~2 b AERDPD 1o/l nn OffikdHEELZ2OT, K
KW T hikE~=5.

BEHR 227 P A REHOERID 22 7 P A EFFAL TRAWADIL, 32k~ 2 —F~KX
VEEER<2 P AZBEE LY 3BCHERCERERE TS 7 v &~ F 22 —~OREihR L 305
L®, ZicgEoT A 6364, N 6300, A5577 OBEXIIEL, AREEXACTHAOFERICHKD
BMEEYRD, BCERHOBEZRAMEBBRARTO 7 79 4 RER ¥ BECKRY B L TikEL, Z
€ BED = 3 ¥ ~ SR OMEX T HE 0%,

LLEDOEETIREL 721liid,
Ton_g07. Tem_g50
I g7 T gago
Td5.

(1), HoRWEATRERCTHERST sHERT=2Tav.




26 #3% (The Light of the Night Sky) kKT o==2HR

Wik 2HERERHBE TR D 258, BMrOBREOA D HSWEROHPLE: L AREORBELROL
E~bLs.
EOFRD S I (ss00v0ss)/I ss7 ERDTRS L,

I (asosasnd _ 4 g0
I ssmr

Eab, I FED
Lo _ g3 caayin)

I gsrr

EHEH TR —FKTrcL¥@B05.

BHA~RZ D N6300 KT N6364 TS O OF—FFRIR 'D; X b R{EHRLE °P. &
O P, ~OBBICRIVBHINIERTD 25 5, REEBONARBCHRBELE~ONS. &
I 9 W 3 TR I gsporass/Lostr % I osoo/Tusrr=3.01, I ga0i/T 6300=0.50 7x 2 BRtRICHE

3 9 #*
£ B Tow 8300 b § 8300+ 88t I 8380 I 2984 Tow 8881 I 5803
Tox srr T 97 T I sers Tow ssmr T gsrr
1 8.621 6.6 4.3 2.2 — ol
2 8.218 6.2 4.1 21 —_ e
3 9.684 7.8 4.9 24 — _—
4 7.779 59 3.9 2.0 - —
B 7.916 6.0 4.0 2.0 — —
6 6.850 4.5 3.0 L6 — —
7 5.626 4.2 2.8 14 — —_
8 4.916 3.7 2.5 1.2 —_— —
9 4.788 36 2.4 1.2 = -
10 4.002 81 2.1 1.0 — -
11 4.216 3.2 21 11 - =
12 2.078 16 11 0.6 - -
18 2.259 7 11 0.6 - -
14 8.969 3.0 20 Lo s —
16 8.147 24 16 0.8 —_ —_
16 2.968 22 15 0.7 > =
17 11.818 89 G.e 8.0 1.878 L6
18 4.460 34 1.1 1711 13
E B 4.3 2.9 14 14

(1) 147 o FTHM TS 3.



#3 (The Light of the Night 8Sky) itBlvwT o ==084E 27

Y Igs0o/1ssrr BTE I gseafesrr ICBIE L TH 9 X5 4 TARUH 5 TERL .

I, HHROBBEHYIELZARFA L EWOT,* hOBMBREE L KT 3 ¢ L diliskAw
25, BHO=x~27 r LOBWPEHIE Vegard ZDOMOA « itk HEINTH 5.

Fiichk s L HIEScRTIE N\ 6300 23 A6577 X IR BEMIcR CRAEEREE L VBwe
EBENTH B,

B~ Stormer® DOFRick s & kDM TH Y, X Vegard, Harang® itk 3 & Akom
{CHB.

B B BE OB OB
H R # B % X 6300 38
A 6300 245 29 A 6577 21
A 5577 100 100

SEOBMMITR TIE 1ol ssrr D/HE VDO ABAFEBRHOHKLECHL THB. S2REES
RIS Teno & Issry BEFREETH Y, HEWICRTIE Towo ik Issn @ 4~6 SREELHERE

ans.
01 @ 2p* BTEIE it vw T o BHBBEZOHEEL Condon®™ &YX Pasternack™® $s3iiL Tdh

%. {fl~iX Pasternack {Zzkoin Rr.

= B A 6677 A 6300 2 6364
(@2 CP-Dy) CP-Ds)
Aij 28 0.018 0.004

R Z%DOBYHBETRAOHBMEXIET 5 T Lk mRlERZ .
IAZEERE © RBETWRCHKZBBHERLHIIL, ‘D, BiiOFR TR 205 HRES
LG A BB LIk ) 3p HMTcHBBL, X 'S, #iOKFEEL L THREBIKD D,

* Hechtel 1t 1989 4 12 5 8 Ha3 1940 4 4 f 4 H 2 Tofjii: 61 BRRWT, 74 a2~k
ETHBEL RSP TRIELTHI3, RLTEED X6800 & X B677 o HEELRE Lt 50k
RMTH 5. (EREBRSETNEE 4 1 9. (8) M.

(1). Nature, 142, No. 3606, 1938,

(2). Geophys. Publ., 11, p. 8, 1937.

(8). Ap.J., 79, P. 225, 1934.
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Memoirs of the Kakioka Magnetic Observatory
Vol. V, No. 1 June, 2604 (1944)

Abstract of Memoirs

Einige Untersuchungen tiber das Nachthimmellichtes.
I. Uber den langwelligen Teil des sichtbaren
Spektrums des Nachthimmellichtes.

Von M. Utumi

Mit einem Lichtstarken Spektrographen (F: 1.9, f=5 cm, 1-Prisma) wurden die Untersuchungen
des Spektrums des Nachthimmelllichtes von Herbst 1987 bis Friihling 1941 in Kakioka ausgefiirhrt.

Auf diesen Platten aber bei der geringen Dispersion wurden nur die bekannte Linien mit
den Wellenlingen AX 6300, AX 5898 und AM 5577 entgedeckt.

In dieser Arbeit werde iiber ein Resultat der Beobachtung des langwelligen Teiles des Spe-
ktrums des Nachthimmellichtes mit einem schwiichlichen Spektrographen (F: 4.5,7=25 c¢m, 2-Prismen)
‘berichtet.

Von der im September und November 1940 erhaltenen Aufnahme mit Expositionszeiten von 147
Stunden, ist es nicht wert zu nachforschen.

Auf einer Platte mit Expositionszeiten von 205 Stunden wilhrend der Neumond und Viertel-
stellungen des Mondes in den Monaten vom November 1940 bis Februar 1941 waren viel Linien und
Biinden aufgenommen.

Es war etwa 30 Wellenliingen angegeben, die melsten mit Linien von Sauerstoff und Natrium,
und Biénden von Stickstoff zu identifizleren waren,

A\ 6864, 6300 und 5577 sind die bekannte metaatabilen Linien des OI, und A 58938 ist die Natrium
D-Linien.

Fiir die weitere Diskussion kommen also zuniichst diese stiirkeren Binden AX 6580-6490, A 6440~
6260, A 8170-5980, AN 5940-6810, AA 5780-5710 und A\ 5710-5600 in Frage.

Sie liegen als die Fraunhoferschen Linien C. o, D, § und Chappuis.

Es wird nun behauptet, dass die tellurischen Linien des Fraunhoferschen Spektrums mit den im
Nachthimmelleuchten beobachteten Binden identisch sind.

Aber es nicht urspriinglich Nachthimmelleuchtens bedenten, wahrscheinlich werden sie unter den
Blitzstrahlen gehoren.




Some Investigations of the Light of the Night Sky.
II. On the Altitude of the Luminescent Layer.
By. M. Uronr.

Ag the light of the night sky has no such definite form as the polar aurora for which can be
used the trigonometrical method, it is not so easy to determine the altitude of the luminescent layer.

Cabannes and Dufay made an attempt to determine the height of the luminescent layer of the
nightaky from the ratio of the light intensity near the horizon to that near the zenith. The ratio is
1.5, from which value they conclude that the layer must be heigher than 100 km, probably aronnd
200 to 300 km.

Bernard has determined the height of the luminescent layer of sodium, radiation from which he
assumed to occur under the action of the sun-light, to be about 60 km.

Bome years ago, this author inferred, from the same assumption as Bernard, the altitude of the
luminous layer of A 6300 (0°F-'D,) must be heigher than 280 km.

Buot all these methods of determination of the altitude is not so rigorous.

The purpose of this investigation was to infer the most probable altitudes of the luminescent
layer of OI radiations. On the radiations: A 6300 and ) 5677, the anther has determined the inteneity
ratios of the light of the zenith distance 68° to that of the genith by rigoroas speotrophotometrical
method.

The mean ratios of 15 measurements abont the radiations 28300 and A 5577 are respectively 1.407
and 1.388. From these values he determined the altitude by the formula,

Is " Tiseco:-+1's)B,
I, T +1/B,

and gin e =R—fh11ns.
to be 350 km for A 6800 and 840 km for A 5577.
These altitudes are coincident with that of Fy-ionosphere.
He thought that the luminescent layer of the nocturnal sky and Fy-ionosphere would be one and
the same in the upper atmosphere.

Some Investigations of the Light of the Night Sky.
IIT. Measurements of the Relative Intensities of the Forbidden
Radiations (A\ 6300, 6364 and 5677) in the Light of the Night Sky.
By M. Uronr.

The determination of the relative intensities of the predominant forbidden radiations AX 8300,
6364: OI (p*%F.,—'D,) and AB577: OI (p*'Dy—8,) in the, light of the night sky seems to be useful
fron: the standpoint of quantum mechanies and for the explanation fo the conditions in the upper



atmosphera.

Hitherto, no one has attempted to do this important measurement, because the spectorophoto-
metry of the light of the night sky, which is very feeble in intensity is accompanied by technical
difficulties.

The author observed the feeble light by the ¥/1.9, 1-prism spectorgarph in 10 nights from March

to April, 1941.

= N
The relative :nmtlas% of these 18 exposures were measured spectrophotometrically

compared with the intensities of a Hefner lamp at the respective wave lenghth.
As the dispersion of the spectrograph was very small he could not separate the line A 6364 from
that of A 6300,

To detertmine the mean relative intensities i"" Tt o examined the spectrogram which
Ty Bs77

was thaken by the ¥/4.5, 2-prism spectrograph with an exposure of about 150 hours. From this
spectrum he estimated the relative intensities,

Tyans L4300
+— =05 and =3.01
I &390 I T

and so, % = 4,52
BB

The intensity ratio 4.6 is in satigfactory agreement with that (4.3) obtained by the F/1.9, 1-prism
gpectrograph.
These values are given in Table 9,

Some Investigations of the Light of the Night Sky.

IV. Measurements of Diurnal Intensity Variations of
A6300: OI ('D-"Py), A 5577: OI (*So~'D;) and the Relation
between these Lines and the Electron Density of F:-Ionosphere.
By. M. Utumi.

The observations of many investigators have proved beyond doubt the occurrence of the diurnal
variations in the intensity of the green light X 6577 in the night eky.

Some years ago, the author also observed the variation of the green light by the filter method.
He noticed two kindg of variations, ane of which was a gradusl increage in intentity with a maximum
at half an hour after midnight, followed by a slow decreass until the end of the night (he denomina-
ted euch a variation as W-type), while the other showed a gradual decrcase with its minimum at the
midnight (he denominated such a variation as V-type).

Rayleigh, McLennan & others have observed only the W-type, and Karandikar & Ramanathan
have observed only the V-type.

The purpose of this investigation was to study the diurnal variations for both the red (A 6300)
and the green (A 5577) light in the hight sky by the methods of filters and a spectrograph, and to
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make reference of the relation between these emiss on lines and the electron density of Fy-ionosphere.

The observations by the filter method were made by both red and green filters at the same time
in the directions of the zenith and the horizon from 1938 to 1841, and the F/LD, 1-prism spectrograph
was oceasionally used by sliding the plate, each exposure time of which waa about 2 hours.

From these materials he noticed the following facts,

1. As to the green light the W-type variation occurred about 70%, and V-type about 309 (total
number of these data was 58), while on the red light the W-type variation occurred about 4689, and
V-type 549 (total number 19),

2. The intensity variations of the zenithal and horizontal directions showed almost similar
appearance for both red and green light.

3. The Variations of the Intensity of the green light were compared with the noeturnul Fy-layer
ionization (data 10).

It ia seen that relatively large variation of the nocturnal electron density occurred in Fy-ionosphere
and the markedly negative correlations would appear Insuch cases as those the variations of the green
light were W-type, and when the variations of the green light indicated the V-iype, the electron
densities of Fy-layer were nearly constant or progressive decreasing.

However, some times both variations seemed fo have positive correlation.

4. The author examined the intensity variations of A 6300 and A 5577 obtained by the spectrograph
and Fj-ionization, and he noticed that the variations of the light of the night sky and F.-electron
density were always closely correlated positively if the intensities of A 6300 and A 5577 were reasonably
added according to the following assumptions.

The radiation A 6300 is produced by two different processes, optical forbidden transition and
electron impact, with probabilities of the same order, and the former transition has no effect on
the electron density of the Fj-ionosphere. The radiation A §677 is mainly produced by attachment
process. Accordingly, the transition A 6300 is predominant from sunset to midnight, and the transi-
tion A 6577 is prominent from wmidnight to sunrise, and both transitions are interrupted by each
other.

Such assumptions seem to be by nomeans unreasonable.

By thd fact that the intensity of the red OI-triplet, relative to that of the green line increages
strikingly towards twilight and decreases around midnight, it is possible to consider that the col isional
forbidden transitions 'Ds-*F; of the neutral oxygen atom play an important réle in the sunlit portion
of the upper atmosphere and that the detachment process '§,-'D, of O—, which may btie produced
by attachment or some other mechanisms are the main sonrce in the dark upper atmosphere.

From these idea the assumption mentioned above may be fairly confirmed.






