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RESULTS OF SIMULTANEQUS CESERVATICNS CF ICNOSPHERE,

AURORA AND GEOMAGNETISM AT SYOWA STATION
DURING THE 1961 WINTERING

Nobuhiro KAWAJIRI*, Noboru WAKAI*, Junji NAKAMURA**,

Tsuyosh1 NAKAMURA***and Sadao HASEGAWA*

Abstract

Ionospheric, auroral and geomagnetic
observations were made simultaneously at
Syowa Station during the fifth wintering of
the Japanese Antarctic Research Expedition
in 1961 The 1onospheric soundings at ver-
tical incidence were carried out every fifteen
minutes. Auroras were measured by photo-
metric technique for the three lines, 15577 A
(OI(S-D) line), 26300A (OI{D-P} line' and
24278 A (NG of N,*0-1) band), and the
magnetogram from which the magnetic &-
indices were reduced, was obtained by
a magnetometer of pen-recording type

Based on these data obtained during
the winter months, the expressions for the
relation between auroral luminosity (J in

kR) and electron density (&V 1n electrons/

cm?®) in the E region were calculated in
the following two ways.

1) When the exponent b of maximum
electron density 1n the expression J=aN?%,,,
1s calculated by the method of least squares,
it 1s about 1 6 for A5577A line and about
1 3 for 44278 A band for the case of E,
(night F layer) or F, (retadation type of
Es).

2) In case 1t 1s assumed beforehand
that the zuroral luminosity is proportional
to the square of maximum electron density
in the E-region, the expression becomes J
’4278, =1 2 x10""N?,,. for the case of the
correlatioa of the 4278 band with E, layers.

In general, type of the sporadic E layer
seems to change in the order from E, to
Fs,, E. rauroral type of E;) and Es, (flat
type of I's , as the geomagnetic disturbance

of negative bay type progresses

*  EWEHZeAT  The Radio Research Laboratories
WA ATG IR E  Institute of Physics, Colieze of General Education, the Uni-

versity of Tokyo

¥k TR A  Tokyo Astronomical Observatory, the University of Tokyo
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There 1s a kind of the -joradic F laser The relations be.ween auroral intensities
which 1s not accompanied by auroral and of A5577A I'ne and 1 6300A line and between
geomagnetic disturbances ~ Such F layers auroral lumirozity and geomagnetic varia-
are apt to take a shape of flat type, and may tion of H component are also discussed

be, so to speak, of mid-latitudinal type
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J (6577) =5x1071° N2,,,,
J (5577)=3x10"%| 4H |

iz EFRBIFR & LT Res® (X 45577TA (0O 1) @ 13914A(N,* @ N.G.) =% %k
BEED L, 10 © 3 |OMELMIZH LT 1.9 & —ETHH, ZOffitr—r T 0BITK
BisvEBELTWA. 2k A5577TA(OI) &, 14278 A% 47y N,* dnegative group
ORBANIEF I L W A RTETHA 5. F7-, Hunsucker & CwrenN® (1 IGY #f
75 AAD College THLNICBMBO T A+ /27 2,eXKh 2 FICLIFERY 11X 11T
XS, FOfEE, BEOKRERERE L E, BORRFEK Lo HBIRED 0.544 T
BH5HTEERIE L.

O BB Y T XL B WA, MO LD & L Tk 1953 Fini
MEEx® DL DB A, LI EIZ H % Saskatoon DF — 2w fifivy, HEK OB/
DI, HIBEIK TR DB D& 6 2B ETREE O BIIMZ Bk % & 8 L.

F 4, MaeaLum® (X I GYRIRBRIZB SN T A 4 2 75 A%z U TR~ kEE, Tromso
CROCTUIMBXEHOETTH 212 bbb, +—rw 780 E Bz A SHE LW
LIRRT 3.

AIRTOLE S REBBINZE LT, 1961 o LN W TFichbhr:, TRk
J&, MK E IO ORI, ALl oThs.

iz, BHE, HRER LCBRORNAGEE T — 2 OFAIL D T L TRERT 5. K
= “REER (E,8)”, £8o E, @k X0 Blackout OFE4HEE L HRSK Q-1 s D
BIFRIZ DWW TR, ISR 0B, b QI oRicft - T EsBoREDMCBITO 43
DI EERT. i, 2 OB E SARBTEN L , MBS FH RPN EEIER) & L BIMRR < BT
T3 Esf FImoWTLERT 5. RiZ, BEEEL E fEc k1T 2 KB THE L OB
A, ASSTTA I XU A42T8A Lt M2 DD E; ik JORMER & O+ XTOMAERIZ DO
THND. F#hic, ASST7TA L A6300A L D 2 DOMEHMOMERIR, Lo ohb 2508
g & RSB & DBARR, L CREEAR OIFER S ST oW T L B RT O A 7o H5HIA

s 5.
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WHOT TR o v —F I YR BT 15 i, EWHESHE  (Regular World

Days) 12k 5 73 il F /o3l iic iy i o rc. fLEIHIRY 1661 421 3 25 H X b 1962 4
1A15HFTTHh 5D

Lo Liehs b, AL CTUIEHD 5~T ADF — 2 DL A I @R L. %7, il disz

PIR-6B# 7% A\, D F7aPfElT KM Y Th 2

{5 T TR AT QU o0 - e LT

DeAE ) 10KW (Gl Jp

b |3 £ U 1~15Mc/s

S [ 30 sec

231 AN 60~120 S

FEIWE R B 1.0 Mc/s 47

FE R B 100 km {i;

A K 2] 1000 km

e ko v & (RS L 600 — )
% E R
T wen B2 4

n) TAAI T ADHEEED

R THNENDE 7 AHx 7 7 7 28— BT, =a -0 aBEE

BLRE < T 4 — 2 — ORSHE Rl R D IEAHW IR 5o L3k - T b

FEDFARILH T Y 5 Tk, & LTCEHEA» 5o % B L.
AR U Fond P ERILELTIZ/R T80 < 1961 40 URSI Handbook® = & - 7=

E; RSOz X 555
Es; (flat type) FIEEOHMZY LT, RETEH I LA LB LRVWX 57 Ey L
Gt ZOBIOHHIL & ORET L ARRIHERC U, S LD,
E,, (retardation type) . &ERIME¥mIC, FEMEEIC X 2RAEIC X < Bl R S oA
RLTWEY, BlMr b - Twsb E ). Zofliy, FRIMEZREE
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2L, FREVC R SR Lisv 0T, BEEESIC X BBAE GESHR S A A
Lot BEWEROBEZRONS L 57) LT EIENTES.

E,, (auroral typs) JIEHORIMZXS LT, AETEINEML LIV, Fhdfikeiz
FATE, FEITIE &Y L TEEY LD E KHTHh - T, 20L&k
WEINZTES » 7208, F2GEL LB R o T X 57 Es B
OB E 100km iChrz 5 TED - T B Endb 5.

FizFF 23 o0 Ey o BT IERIAH IR BB Ml s h, T b St oRiTg
DTHEI S 1eDT, MAITIE T E7eh 5 7.

b E iz T, #F XOWHRETY T Lo T TRESR, “WHERNEJD”
LRI, B REER 5 BN EBC O T L ERYH S VE DD, EEZIZDE,
7 Eo i EIZ313 5012, »oGaCIlEL & U, E, BoHECHEL QLT
RT3 ODFEMELFH LT Ey IO EX B L%,

a. Eu OGN LT X VR 7B EDREN R 5N 5 2 £,

b. E, OFFRAEEM FTIZRFEO =2 -2 ML &, b OE» FIRAxiis
iR L TW B S L.

c. E, DEFFAFREEMLDOFE = 2 -t E, MOMFEIC X 2 REDRIENH 5%
Zk.

COMIZRD2ODKEL ZB{EEZ DN DD THRMT ST LT L.

d. Fiiiz= = —nE\ 2, E, fae (cusp) M Fioix A(high) Mo E; L4EFL
TV 256 (REOEREEDOFILENT X 5).

e. FRi==2—o FHREBEE DML SR AEORRIFE L T 525, EFICi
=z =NEWGS. chur ! (low) B E, BOBHIT L AR,  F ol d KL
DRI BLDEEZHBRS.

2) RSB

1) IRk

IR RRT Y, 1961 E14REAE LT, H, D, ZD 3 RGO Tiilebhhr-.

<=7 F 27 Ak, RIGEEFRFREE CAMERR 26 - T, WiE S hoFRos 0zt
RVl a— g -t olict TR 1ESD<I/ R 58D50, 5, 68L&
O 7T ARG Hidh % Q-1FBIZE L.
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HETo 97 AR 1348 (#9 1500 BEED 12 Lrc. Fio, MBI ESBIMozE L
THFHE 12m OHETH 7. BIIERD SEOFLETEHE S i,

a. 3 (ONXWBW - A5577A (OI(S-D) #2), 26300 A(OI (D-P) #) kX0 24278
A (Ny*negative group @ (0-1) %)

b. XN AT LHERER

c. HEHBW

Lo Lieash, AT, BXMIUEERIZ OWCILY D6 A& 7 ADGDR AR L
oo &RH AT I DHFEEE X0 BEEINC X 2RI oBRSE I Al .

1) MM & F DM RE DY zE.

B S RELrOBEXEMMIL 1 ) B F 3 Gothic N, 727 v FilllEflic 15300A
DB LT85 7.

FH LRty Ly v XL MR ¢ =60mm (F 452 YemEfE S=28.2cm?), £ i gigk

f=215mm, #AIXK 3.3°, Rib, wiHE 2 C 8.553 FHE=2.605x10%sterad. TH
oo FMAILCAKDOT T ¢ v % —D8i%IT Tablel @Y TH 5.

Table 1 Characteristics of interference filters.

Wave length Index of transmission at 4 Half width*
A (A) | T (% W (A)

4278 73 68

5300 80 83

5577 83 112

6300(6363) 48(43) 192

* Half width W means that the total transmission spectrum energy 1s represented by T.W,

THLDTW 7 ¢ A2 —%HE LK, RCA 6217 XBIEECENIY, FoCHEL
MICHERAEREE LT BETERGSENC Erele. L&EO—MIX Fig. 1 TR3TED
T, BEEH-—>142718 A—>25577A—16300A—15300A DJEFIZ KB EE I T L5,

BT 10 FHEE < LT 50T, XIS S0 U TR OV B A7
Uy, BELDCERITREE 4, A WGRHIIRE ST L AWER T oc. KE4 LRE3CHIEL -
FBEHOFRhOHIZ 10.7:1 THo7e. Fig.1 X218 2550585 450, RE3 sk
DI Tn5D, ZOREF TEREBOFELTTLHTH o 7cicdd, IWhRAEBE DY
A, EFTHOMIZE T A2RNTROFNEICHA - TEE HIERARA L. Z0kd, £
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Sen (3) and 73 correspond lo sensilive 3 end 4 of amplifier, respectively
Marks at lhe time o6f 21-27, D 1, 2, 3, 4 sicw deflections of dark cur-
rent, 4278A, 5577A, 6300A arnd 5300A, resteclively.

o MWEEERTDOWT Fig. 2 O X 5 Iz 00303 » 72 Wi, FalTokhioA s

Xdmmizxf L, Eokhokx 3D ik (d+2)mm CL-2 Hhb

|
lOOi—

/
/
Correct voni //
x /
(mm)
! 50} //
i /
/
J T e
o] 100 150 200
— Deflec*ion a (mm)

Fig 2 Relationship between the apparent deflection d and correction term x.

True deflection D'=d-+x In case d=26 0mm, no correction ts needed
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EZW RO 2 T, 2 DR LIS D BEFYE D FE A B < 7o, B OFIEIC R —Fg
B IRIRAFMBWFNZEA T, GO0Md aAur £ (Capelia) 1= X B HEw7/e>7C.
19634 1 A24H 7 H26H F TITfils » o BiE D745 L Table 203/ h TH 5.

Table 2 Calibration of plotometer by observing the fixed star, Catella

Wave tengtn | Defechion o secrder | Dt e |
D)’ “‘«Aur) ‘'mm) D3 7v Avr) (mm) I
4278 l 16 30 24 10 0 322
5300 ] 60 14 74 75 1 000
5577 | 28 23 34 32 0 459
6300 ] 36 09 42 19 0 565

EBXDARZ FZIFGOHED AR N AZELWEEZ HRDZDT, BXIZL S
A 5577 A, 4278 A 35 X U° 6300 A DiFRN %R HEITIEKRAC & » TEHHOFF LI
7z.

D3=Dy —Dssuy’ - | o)

RIZIFE DR %% rayleigh MALTF> 3720, ZnS 12 Ra #IRA L 7= 2L ] C200
PRAL, ThExERENORBHbERzoY, JC200 & X aiEhEicskL .

1963 4 1 §24H 5 526H DfEfiz JC200 @ 25577 A i=X+ 2 Ih a2 liE Lic s = 5,

Dysrz (J €200) =134.0 mm @)
ThHh otz T, REBESC BT HKED 45577 A 1281 2 Bk
E5::(®) =5. 81 x10'® photon/cm?- A -sec 3)
THY, KEOEREFHIL—-26.72 FThHHnb, 1EED A5TTAT KT % BT
Es5::(1) =4.74x 102 photon/cm?- A - sec @
SRS T S EETORNEY D (1) & THIE,
Disiy (1) =Agsrr-Ess17(1) +S Tssrr Wessr (5)

DORIRBER D 2. {H L, Assry XTI SEOUWRRMEZRT HBIEE THS. Capella
13 0.148 HETH D75 Table 2 /n5 1 %ED 15577TA 7 4 2 & =12 X BRI DOKE X
AR L,

Diss77(1) =34.32%0.453=15.55 (6)

—7Jj Ry rayleigh ORERIICKIT 5 A557TA7 4 v &2 — 12 X BIRMOK E X% Dysrr(A
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G) TRy, TOBOGOARKBIRALZ AL LRADBHIZTS.
D5577<AG>: 5577 106R5:,77<AG> S T5377 <7>

@)~(TVE2 5 ] C200 iz Y35 25577 AfEJe D rayleigh iz sk 3 &

R.:(JC 200) =- %77 Jcz00) DSWNE%GZ%O) X dn 5 E557}()1) 'K/)san
10%. Qf — o Ags772S T 5517 e
T
=2210 (R)

[P EE 70 1) 52 A 1960410 § 21 H 2 522 & CITATIR » i RO & 1B 1.
Rs5:,(JC 200) =3744 (R)
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Wty
4
o ::..;-. oos

40F

d
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30 : : .. -
:
: R .
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Fig 3. Time variation of apparent defleciron d corresponding to that of
standard light (JC 200) The abrupt change of d value on the
11th of May is due to change 1n the circuit performance of the

ampla fier

DX ST, BRI TR O X R R ORIET, B & IR B AR EENCRA T 5.
Fig. 3150 5 KB Hr D ] C200 D A557TTA 7 4 v 2 =12 X AEWIOEAAFH Lz D
ThHAa. 5ANEZKMA RO DD, SAUXRIES QMRS Liciod <, Bt
WOMREXSTRE R 5 7o b O TR, MOWEBCR LI X 512, ] C200 OHREIEHR
B Utcb O &R, NGRS 2 EED A 355 Table 3D X 5icis 5.
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Table 3. Monthly average values of standard light (JC 200) in rayleighs.

| Rys12(JC 200)
1961  Feb <g§§5‘> . 3320
Mar 3260
Apr 3180
May 3110
June 3040
Tuly 2980
Aug 2920
Sept 2870
Oct 2820

KiZ ASSTTALSF DI E ORI D rayleigh fHE KD B 7, o & 2 1L A16300A 1T\ T
D), (MNAEZEEZENTHE.
1
0. 453
1
0. 453

D300 (Aur) = Aez00 Es300(1)+ S * T e300* Weso0 X

Dysii(aAur) = Assrr+ E'ss17(1)+ S T 510 Wissr X

Dsaoo (AG) = Aeaoo -10¢ 'Rsaoo (AG> .S 'jﬁr—' Tssoo

Q2
D5577 (JC 200) =A5577' 106'R5577 (JC 200) N 'T.E-?'Tﬁ”

INHAREMDTETEREOMEEYBS &

_ Ry5;;,(JC200)
R6300 (AG) - 1. 440 X Ds' 577(J'C"200) X D6300<AG) (8)
R
- R557,(JC 200)
Rig(AG) =0. 642 X 17 <00 X Daara (AG) (9)

(8), (9)3%2:% Table 3 @ rayleigh fi&F+DE D J C200 17X % A5577A DN L
THIE R D rayleigh fEXRDHRI 5.

BEDEREZ X D, E5D M4278A, 5577A % LT 6300A DREIERE 2 Redvte. 7oL,
R AT ESLT LY GORTIXRVWOT, FOBOMEEIXBINCITMER Lk
Stz Ei, —RCEEIVNIWEEIIE, HEBEOBZEOEENAEI LB LELLR
5 DT, —HOBIGNEERTERFh A5577ACik 150R F5s, A14278A Tix 200R ki,
A6300ATix 175 RATWDOME L B Uitk 5 7.
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D OEIIREDL T 10 FHEWRLDMEE LARLTWaWLWoT, ZhzBHES
MRG0 & Dl DHERMFRFEN /2 7 — % LT B, @RA 2 7 OBRNERYEET
TAHLETTER L.

3. EsJ8, E.EHXU Blackout OFga il Q-85 L ORR

EffEORBIZOWTOHGI XD T 5 HiT, HRKIET) & EFGUI T ORI
LD, FEIRBARNDD T bbb st FDILIRD 2ODOBRIZ OV THR~ND 2 &
5.

Table 4 [ XPFMIELYDO S ~ 7 Aizbir 5 K-ig8oThiEe, EfiksmorE L.
T.15 B 00 23+ x 0 10 By 45 43 %C) CRTH2A0pLIBEAELRT. TFBLERTH
FRT, BIOEIEBOTIRBERNTOBEDO D7 A4 2 7T A FIC b= = —23%F
ELEWBETHD.

Table 4 Relative occurrence frequency of E-region echoes and the average

values of K-indices tn winter months.

Month | B l E, | Eua Esf B+E K
May | 154 17 7 22 6 20 0 22 2 2 50
June 10 0 39 21 8 27 2 22 6 2 20
July 10 2 \ 13 0 | 15 4 14 8 36 0 315

note ~-When there were two echoes 1in E-region in an 1onogram, the authors
counted them as two echoes There were cases in which there was
no E-region echoes in spite of the existance of F-region echo So the

total 1s not 100 per cent

Table 4 »Hhnd k512, BREHCEL T, Eq 3o h REWEIGTHITEL,
Maencom” 723, Tromso 2MENAE OFE T THHIZLhnbbd, LI Tilk B, 2Eiuc L
MIAN NIV EFT 5> T 20 XTI TH S, FEOEONB B 2K E I DIIZIED
&, 6 FAxERWT

Ew>E;;>E,>E,
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Lieh. 6 D E MERITH D EICONTIY, KEOESHETHNEA, it Table 4
nhhbnsEY, 6 ANRCHRESHCEHRL o2 LIBRT A, 7T ikt h L xR
IR D TRABIRRTH - 7.

KEOFIEDOERNL T ADERBOMTMEL DL A b 75 2% Q-1RE & HGRRTXIE
I T ILOTHB. BETHE, BENIHBRFER ALY RD L, it Q-1
BaRT. FLbAlloe AL 27T A3 M AREYEELTICH Q-IFHITOWTOERI* R L,
TROZ LT Q-1REEY BB TTHBLRFITOVLTOEHZRT.

1) HIREKIKER T DD — BB
Fig. 4 3RS Q-FFO B ER P AR L THREb LA A Y25 ATHD.

100 200 300 400 500
T T T T T

wo—

C00RNOUPUN = O - NUAN DN BOBS

i
|
|
{

RS

R
i

1
i314 15 1617 18 1920 21 22

o}
Ll i
~ CUDNRRPUN=-O=NUP D YBO S

1 S i L 1
23241 2 34 567 8 9101l 2
LT (45°E)

Fig 4. General trend of variation of geomagnetic H-component with Q-indices

and local mean time, observed at Syowa Station in July, 1961.
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1) HHRFOREF TP 1AL, REBOGIEOBBALTED LR S.

i) ENbANOEHEMAANDOBTIIFA 1 REICES, TOoRHHEE CARTLED L
5.

) EOEBEMO-FEIL 03K 2\ L M4 FFEAET T3, (RS 2TV 5 EBHEL
X585 FI TR D MR (BRERED) &RIFEE25.)

W DOFEEZ L - TR ENZD2BEEAOTERDOEA, RIHLEE &2 LA E N DOEMAE
Ftib D Hey 01 BrEER & T2 01%, OB OB HIRL TP LBV L 5 Th 5.
L5 DUk, BT (ECAEHLERTH DY) Tix, & ORSTTITHIR Ao 5 22 057, 5 24
B E 2WNS ML ThHD. 7okl T & THIRSH A2 R4 % &, dbd-skopi
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AT T IE R D S50 & DIAIC Z AR R E VGBIV LT, IRFEH 084 2 B[40
FEFFTREN M, BEPHIR 01 WIS AR 22 1§ 20 75 & FETD
BT, oI ORILZIHIE—T0T 5.
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