INTENSITY GRADIENT OF THE GREEN CORONAL LINE AND CORONAL HOLES
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ABSTRACT. From the widely used model of the coronal hole by Kopp snd Or-
rall (1977) snd from the theory of the exitation equilibrium of coronal ions
followes, that the gradient of the intensity of the coronal green line is hig-
her into the coronal hole as outside the one. However,the measurements shows
contradictory results. It is possible explain the discrepancy with the hypo-
thesis, the distribution of the electron density into the coronal hole is dif-
ferent than by the accepted model.

TPAZIMEHT MHTEHCMBHOCTH 3EJEHOA KOPOHAJNBHORA JMHMM M KOPOHAJBHHE IHWPH. Ms
omenpHHATOR MOZexn KOpoHaxbHOR AwpH mo Kommy u Oppaanay (1977) u ms Teopum .
SKCHXTANMH KODOHOAbLHHX MOHOB NANHEeT, 4TO IpPafUeHT MHTEHCHBHOCTH sexenot xopo-
HaXbHOR JAMHAM ROXXeH OHTbL GOXBIMM B KODOHAXbEO! INpe, 4YeM BHe Hee. MsmepeHws
ZepT NPOTHBONOJAOXHNA pesyabTaT. PacXoxIeHwe IXCHEDMMBHTA C Teopuelt MOXHO 0GB~
SICHHTbL NpeInoXaras, 4YTO paccHpeRexreHHe B3JIEKTPOHHON NAOTHOCTH B KOPOHSABHOM mH-
Pe He COOTECTCTBYET NPUHATON MOXeaAM.

GRADIENT INTENZITY ZELENEJ KORONALNEJ SIARY A KORONALNE DIERY: Zo vie-
obecne prijatého modelu korondlnej diery, ako ho uvédzaji Kopp a Orrall (1977)
a z excitalnej rovnovéhy korondlnych idnov vyplyva, %Ze gradient intenzity ze-
lenej korondlnej &iary je vid®3{ v korondlnej diere, ako mimo nej. Merania v3ak
ukazujy vysledky préve opa¥né. Rozpor sa déd vysvetlit predpokladom, Ze rozde-
lenie hustoty nad korondélnou dierou je odliZné od prijatého modelu.
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Since coronal holes (CH) were first observed on Skylab, it has been assu-
med that these are very probably the source of high-velocity solar wind stre-
ams which are, in turn, responsible for geomagnetic storms. If this is true,
this fact is considerable prognostic importance and, therefore, we have attem-
pted to find a simple parameter which we could use to distinguish the CH’s
from their environment. This parameter should be observeble from the Earth,
because X-ray pictures of the Sun are not available.

In this study we have attempted to find out whether the intensity gradi-
ent of the green coronal line in the CH is different from that elsewhere. Ac-

cording to the generally accepted model (Kopp and Orrall, 1977) the conditiomns
in the CH and outside it are as shown in Tab. 1.

Table 1
CORONA
outside CH in CH
T 2.0 x 10% 1.5 x 10%
3 n, ™3
1.1 1.6 x 108 5.4 x 107
1.2 7.1 x 107 1.6 x 107

The intensity gradient of the green coronal line is defined by the rela-
tion.

G =- Alog I/Ag

where @ is expressed in minutes of arc. Measurements indicate that its value
differs but little from 0.3.

Using the model parameters and the theory of ionization and excitation
of coronal ions, as well as the most recent values of atomic paramaters, we
then determined the values the gradient should have in the CH and outside it.
VWe arrive at 0.38 in the former and 0.29 in the latter case. »

We checked this result against observations which were made at the coro-
nal station of Lomnicky 5tft in 1966 to 1973. We found that the character of
the dependence was quite the opposite. In the region of the CH’s, the mean va-
lue of the gradinet was found to be about 0.15, elsewhere 0.35.

This variance can be explained in different ways, however, the most pro-
bable explanation is that the distribution of the electron density with alti-
tude is different from that in the model, i.e. the decrease of the density
with altitude would have to be smaller in the CH and larger outside it. Howe-
ver, this would mean that the flow in the CH has a smaller velocity than in
the surrounding regions. But this contradicts the asumption that CH’s are the
source of high-velocity solar wind streams. '
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Evidently, the problem of forming of high-velocity streams in the corona
will require further study. It is possible that the high-velocity solar wind
stream is an extension of coronal rays.
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DISCUSSION

G.B. Gelfreikh

K xaxkum BHCOTAM KOPOHH OTHOCATCHA Bamu ompeleseHus rpalilueHTOB MHTEHCHXBHOCTH
seneHOR KOpOHaXBbHOK AuHUK T

M. Rybansky
Onpenexenns oTHOCATCH K BwcoTam oT 1,1 nmo 1,2 pazuyca Coxnnma.

M.A. Mogilevsky
Peub mA8 O KOPOHaJBHHX AHPAX BHCOKOMMDOTHHX MAM HM3KOWMPOTHHX 7

M. Rybansky

POBOpMOCb O 3KBATOPWAJBHHX KODOHAABHHX JHDAaXe.
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