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Two-dimensional polarimetric observetions of the solar

corona in the 1983 total eclipse
By

S. IsOoBE, T. HIRAYAMA, N. BABA,
N. MIURA and Y. Koma

Abstract: On June 11, 1983, an observation of the outer solar
corona at the island of Java, Indonesia has been carried out at 30
km altitude using a B-15 balloon. At the optical wavelengths of
5325 A, 5965 A, 7200 A, and 8015 A, polarizations in a field of 5° X
5° centered nearly on the sun were obtained and contour maps of
them are shown. These are the first observations of the two-
dimensional polarization distribution covering this wide area,
although Saito and Hata (1964) obtained polarization distribu-
tion within 3 Re using photographic technique.

Excesses of polarization were found in the ecliptic plane
between 4 Re and 5 Re as already reported in the paper by Isobe
et al (1985, hereafter refered as Paper 1) and in the location of
a coronal stream. These results are compared with different
kinds of previous observations and theoretical calculations. High
polarization at the coronal streamer is mainly caused by coronal
electron. However, since the difference of the polarization degree
of about 5 percents between the observed wavelengths does not

appear only in this streamer but also in the extended outer
region, dust grains in the region extending from the ecliptic plane
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contribute in some percents to the high polarization degree in the
streamer. The polarization excess in the ecliptic is considered to
be due to an enhanced distribution of dust in a ring or a thick
wide band around the sun. This conclusion is consistent with
infrared observations, including the one obtained by Mizutani et
al (1984) who launched their instrument on the same gondola
with our instrument.

Key words : F-corona, Interplanetary, dust, Polarization, Solar
dust ring.

1. (3 UL & (<

KRR, SEOBREMENSEEL TWT, WAWLSRAETERISATY 3,
NI R RARIC LA 5 REMEL, KBOXHSRE LD T, REEDOARZ +
WD S, FOMBIIOVWTDHERILEINT VS, REFHEBICE N EIER
FoT, BRFOBREIINTA2HOEHENRKDLNID LTS, SHICAREDO~A 7
oL —% —%2F/HRT, BHER TCREN MO FORDEIGH KD SN T 5,
(refer to review papers of Blackwell, Dewhirst, and Ingham 1967 and Leinert 1975) Z
NoDEENC X > T, REMBEOHEK, 1 X, B, SHEO20TOFERLEINTVS
B, 7 HAOBETHRETE TLRL, ’

HKEMELARBEOEbLN 2Eb>TED, KELSORICLIZBHEER TS LKA
F 4 v e mnN—NY URRICE 5T, REBERGRLIZ, KBOAMZEIHWTWLL,
CONBIZEDH A XH/NEVIFEREL, REMEOY A XN EWEEREI LT
WT, REMEOY A X THEETI 7o BETE, #HIKSEDH/-D » S5 REELEET
T DHETHEL 2o, REMEBEIIRBIGLT tEaRicky, [l Ty
4 ZXHNEL Y, FORMIBOHEKZEICI > TRELSFBEINDS, Z0kO1, B
KFORL L OYENLEE2BRT 283, ZOMKARO 2 ETERERILTH S,

I E Tz, FEAEE B (Peterson 1967, MacQueen 1968, Mankin and MacQueen
1974) 12 £ > T, K25 4Ro (R o ZKBDAFE) OFTICRIHEBE O WEG03 R D
FenT\WT, ZOEBCREBMENSECEEL WS ZEE2RLE, LhL, I
BEE22: 70 v0—RETOBRAITH L2012, BOZOMOWEICET 2FERY +
BEz2 5z i3TEEI o, EE- B (1984, 1985) I3 AR OEHISE = E ¥ 12 UKRER
Wk o7, FA4EBEETOBRREIZITY, JOMEBUCEA Y BV (A SAR) DMKLF1E
BIZHDEEEL TS,

KX OBANZ, T 4 BETOKRITEGRZE, KBAFECB T 2RAETMERD
fo. FAMRICBWLTIE, BRT o OBME 28R L TB 0, KFORIREICET %1%
WERDZZENTES, —F, AHFHATE, BRFOBEDEEZEAIL TW30T, KT
DHEABICE T 2 1E®0sBoNnE, ZOWMAOBH%E2 T2 2 Lickh, BOMRL E%:
IDHSNCTELDT, ARNEHEITOHIE, FECEETH S,

This document is provided by JAXA.



1986 4 10 H K& B of £ & & 103

5 10 15 20 R-
T

Clear day sk_\'(Allitude ‘h=0)

Eclipse sky (h=10)

log (mean brightness of sun’s disk)

L F
. | 0, N~ COI‘Ona
10 % \\liclipse sky (h=25km)
L 1 | A i
0 1 2 3 4 5 6
Elongation (degree)

1 KBaod 8L UERLOSE, KBELE 1L LB S TRLUTH S,

b S, KEBEF.LD 5 3Re A LBEN AT 2T TEAIT 2 2 i3, ZOEREAXOE
LB L VDT, ZOMECTHEESA> TETHERICLTLLY, Z0k> hRE:
B < ooz, BEIZEE 2 [EKICEE T, 30km FETERAIER{T -7z, 198346 B 11 Hiz 4
YRAYT Yy UVEEBRLCEBRAARIC, FZEOSITFLEAIASICLE>T, 245
0 MO o FERERKRT 2 2 ENTE .,

KEmICBWTIE, 2HITERAICHES2EBICOWT, IEHTEBHNAEL Z20BRICD
WT, 4EITHIOERR & DI D TET.

2. 8 A F &

KEao+id, KEtE 2o rEFHEELT 2 K0 L REBEIEELT 2 K90 2»
5R-TWn5, TNETNDES %2, KaoF t Faor eFATHS, 2ut+OXKBICE
WEBSTIE, K2 o+l F aa ok b bBHZ 0L, AcE> >0, Fa
O O L EEN S 2D, KBA¥E (ReTRd) O 3.5 VMAITIE, h
5> DIEELLIZWEEL T3 (F 21X, van de Hulst 1953 2 288). Wiz y, FLZEOBL
DdH?EMMENFILT2HEMITARITFBICH B Z 23, TNETOWRTH>TETW
% . Peterson(1967) % # DD 7 v — 7237 D 7o FRAMERE DEVGERDZ 4 ReTH D,
Mukai and Yamamoto (1967) ® Z Dfhd 7'V — 7O BHIHE TH, 4 ReiTfET, RER
ERFATEIENRENT VS, LT, ZOBERICBWLWTHENET, 4RoEALIZE -
TREMEZRHTE 20ELH 2,

—7, ARFEBII BT 5 2 uF OMEER, FHMHRRICBVWTHEDOERN LD bEEL,
HETOBAZOTLLY, FREAZES TR, fEPRY 2y MR- -EBETO
BREITOLEND S, FaEiE, 1983FE66HILHIZA YRRV T Vr»VELE->
HAORIZ, 15000 m® &5k (B-15) # 8 &E 30 km 12475 EIF CEHBI 2T- 7. [IEKROHEK

This document is provided by JAXA.



104 FTHMFEHRETHS B B1TS

Polarizer Filter  Occulting disk
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wavelngth | transmission l half relative! scattering? relative’
‘ width intensity efficiency intensity
5325 A 88 % | 250A 2.76 | 1,87 114
5965 A 86 % | 260A 2.51 1.68 0.97
7200 A % | A0A 209 1. 38 0.87
8015A | 88 % .~ 370A 1.70 | 1. 25 ,0‘ 69

1) relative intensity of the sun.
2) scattering efficiency of small particle.
3) relative intensity expected to be detected.
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Channel Items

Video Syncronization
Frame counter (high bits)
Frame counter (low bits)
Position of polarizer
Position of magnetic sensor
Position of shutter

Voltage of electric supplier
Azimuth of solar sensor
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Elevation of solar sensor

—
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Brightness of solar sensor
Positions of filters
12 Status ( 8 items)

[u——y
p—t

Status Items

SIT field : 1st field or 2nd field
SIT gain

Data transfer mode 0 : ON or OFF
Data transfer mode 1 : ON or OFF
Data transfer mode 2 . ON or OFF
Evacuation vulve : ON or OFF
VTR recorder . Start or Stop
Command . Mode 1 or 2
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