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*SOLAR OBSERVATYONS WITH THE LARGE PULKOVO

RADIOTELESCOPE AT WAVELENGTH 3,2 om,

ST v.‘zms;iou.‘
;rhe observations of the sun hy ReADS of the larze
Puikovd radiotalesooyo ft] iegna§£i5na-onher 1936, In

"~ -34
.. -

1dent££: surelr loocal ralio sa o
The aaily records of the swn d 'ﬁfwgincoonbcr 23=29 tn I9%a
nru ahoun 1n 113.1. The yro:battanaﬁﬁr supots on & L% 1417

on Deoe-ber 23 4 and 29 th cro ;&vun 1n thc shme figure. V4. <
tical linot nnrk the lilitt bf tho sol:r dt!k. X
One¢ oan see that th.'h;ltquidths of the local regilu:s
on the reoexds eoincido witl tanlh cr the aorlal diagran,
thus the nisc of the olltting gogsoaﬁgues not A4ffer auch
from It.. | . S
_ raking these dimensiens intiflooount ons oan find the
brightnasas tolporqtlrc of the riglﬁ.; This appeared ts dsjpe.n
on.iin:pot grﬁup parassters and teo range batween 0.3 ¢ I.0. ;”7
Radiqaiilsian of thess seurces waAs rather steady for ‘wo or
three months. It arcse with the growp, rlpidly fuorersed
with the group growth and remained nearly constant as the
group entered olass F (Rrumner - Waldmeier classification).
Sunspot group decay was folleowed by & decreass ¢f raui.-
ami;aion. The radiation disappeared with the sunspat=., In
some gasez the bhright green line of tholooronn wAS ODBErY (<
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in tlu rc;ton whcrc tho Mio emission had been observai
beforos '

-In 1957 and the begianing of I938 the motion of tlLe
a_uu.xon reglions somnsoted with the sun’s rotation was
uj..gdri.d. Being siteated at sems height ever tha photospers
Mo uiuion't’ogionl-'tm' expeoted to move faster than
t emospondm sunspote. Therefer oomparing the distanne
drau smpo;‘t from the osatral meridian with that af the
onutn reglion the hoight of the regien oan be detsrmiasd,

Twe exenmples o such htaru!.utim of kedght ars
shon'n f£ig+2« The harisontal axis gives sunspet distanyos
fron the eont:nl meridian, the vertiocal axis -~ thai of trs
nuultuiu ronu. Effestive centers of emission appeared
to bt at the height X.07 Ry 4 that is in the lower caroni.

0! speoial interest are the rog:l.m wioh appear cneé i
borare the omupmnu sunspots tnl also the regilons whilal
ou be ebserved s tho wedtern l.m of the sun one day after
the uunoumc of the group. In this way i.t is possidle
to predict the appearense of sunspet greups and to observs
‘cerenal ooﬂomﬁm twe days longer than the sorresponiing
smpot greupse ' )

nu sur radieteleseoope lum te take inte aocourt te¢
raliiation of the ceremal condensatisns cemnected with auco-

'-po-t_s bonni the sum’s 1imd, The oerrelatien detwesa suni:ot
‘aren and selar rediatien density was always macertain owing

"te the adsense of date sbeut these wiebserved sunspets beniug
the limb. hmmommbwmm.
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Dtring July 16-00 1957 n&-ultsn‘onl chaervatt s
af the sun at A= 10 on hamm hcen made wh the KEim
grtenna by JoN. Paryjsky, mlahtmu 0f t: 14ean

‘scarces from the oentral ner:lcua.n sppea.re" Lo e hw Asa
ut both wave longthl.. | J H

s the ealssion of lnoal’;cgiona at ~A_- 3¢l 3F L
. geperated at the ius.aht I.QT lo 4t can be suppeced Lhe
thegse regions of'nd,rcvaVD llissttn nrt Loranted L th
—

This aésamyt‘:n is 1h agéaanent with raldaed . xV:

‘nypothosis of .oronal sonéunsations aver au%zgu.; ( j )
Three ;cmpgaents.aa ke tharmll golar farl.

“ennhiderade

f 1. Th q&;at sua wish cap ne dchrtiws*.;ﬂ* LRI

L3

Mo chenge Lo otide lsvel was fousd (2% temgt b o
voaths 2f sbaérvations)e Xt is shewa Lu Fig...

S ATSY-! 3ho; tow Yladte of the optingl alsi,

To Tam mas o supiaslt L lonnacted witnoo o '

b S ADNTI & T SR Lo agsihe ey Yo oGdw A Ane 1 ot

sint g the yuiat wov and v of 3 wetloT AT e
T aam8 geces Shla guaponeat ds soorolLoon tALE

Lo Poe lpird somuoaent de cmastt oL wink
‘”‘;I. fhag Jore= 072 3k,
It sriginates 12 103&? ragt Ly go o saatn owl
3. %o wsually de’ined as & alowly - Fvaring iap s
. “ha 1ar f2um saparate gorunal cendsmeetlsa v oo

awan % apd 0 .0 oenb of ihe gwletr awu?s CE7s ..

Approved For Release 2008/06/27 : CIA-RDP80T00246A004900090001-8



Approved For Release 2008/06/27 - CIA-RDP80T00246A004900090001-8

-l -

The auther is gratefull te Pref. S.¥.Khaixin for
aériés in this werk.
Refarenoesat
1."xxa1k1n Sele a.n :-1ana.vsxy X.L. 4ir this dssve.

2 Ikhslnovl Y.H. Isvestya of tho Pnlkuvo Obsexrvatory,
. 162, 19%8 (in press). .

To cWAldmetler iley Zsj Astr. 33y N 2, 1933,
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0" THE POLARIS.TION COF SOLAR RADYGEWISS 0N
AT 1.5 “'“ﬁvglﬁﬂGTH,,=nr

By U.J.Alekseey wd’?itl:*nc.h, LV

b s

~+ed component 'intqnsity=£u&

o zation ellipse), SRS
Here we see, that ohservatio ; tjié+xr‘“adloemissi
x"th a nola“imeter give us coasiﬁorably more thﬁﬂqivﬁ‘
Tt"rmé.ion than the usual obaerv&tiQESir'Tt 18 VﬁTY JW“
tact. nhat the character of- polariaation of the Faﬁ‘u
artsst is determined by tha valua and direction uf the
wu;qu}c; field of_amituing regiﬁns. .Thus, we c*nrn** *?Q
T474z#@2 radicemission with a magnat*c fleld, whisl i3
f%h?&iy higher than the field 1in the reglon, which we
Tal sthdijgy optical méthods. A
1 éhould be also nntic?d, that onelof trh.e most in¢
‘:'~*;Z:g and unscived problems 1s the.naturé of bthe ris~
N s>.ar radioemissicn, It 18 clear thatl pew fnforoo -
g ;o'at zation cf radinemiésion will nontridtute to to.
T of this protlem. In spite of the !mportance enl
'e;gy zof the proller, iavestigations tc 3olve It av:
v 'LsQriei oul o;ly in & small nambor of cbservat&r?us.

~rvetions in Aastralia’ ard the wor¥ carried out i
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- w6 mentioned,
Ao Mheowin Y ocarvying cut trie wees ol

P stwtion trne Physi sl Tastitute of the

*rooT e Ul the gl le erpavs ur owo
t
HE | 1
L N N &
W wilerias mounted  vn one rotating evran, e

e stional, The frrgt sntenra consien. i e L, -
Vo= oomtzentel dipeles with a rerlectors oo ses o

T Ul vertizal) component  consists of B0 ar .-

S21 iyre and the cane reflctt .py The recaiver . o

T o E} joo" oL - -
LomtahnyTe withooor modulaten,

~frulvazenely Prue d T lus md rerords are mede. fhe
PR he - - . s
~rtret o component  of tre signel, ‘ne horiznatal CuThg s
vree s3ignsls ¢btainad : RSP
e wizdals oblained as a result of compcorition vit g

forent rhase .dilplacomenis: laft polarizattb: { ? L
"rear  comnonent lnclined at 45° tO‘the horizontal cumyn- .
) i f}i right pclarization (lf = —900). The sernsit vl

‘1+ recelver 13 15°, the band is 150 Kc/s, the 'me
s tant  1s ueually 0,5 sec, The band of the system is J--

"rratred by the output of the intermediate frequency o

/ioa, The total band of all the previous cascades s

. "r/s._[bbaervetiona of solar anission have been carried

i from dugust 1957, They were oarriod on with an antezas

'nllpwing the Sun and with & sea radio interferometer, Th~

it enna ar the detcribed radio telescope is situated on the

“leack SPE shore on the level of 284 meters, which corresapoTias

to ﬁﬁf width of one lobs of the reception pattern €is,

&+

.

-
R .
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Za TLe firstl ciuclusion which can be drge- froe L1

: e

& “ratlons reletes to the change of the dograa .7
'*’;a?ion of the redioexiss.on of geparate tura- -
. *ime, - ”

For *he determination of the.degree of prirs ;olar'-
«+"len during a day and from day to day, the ratic o
s L&als on different chanrels of the polarimastur wers
lmuiated apd plofted (fiz.2), On,thqfcurve the ret’ -«
“e reduced 80 that the firat corregionds to the £ -

, -
I

*fteﬁs;tigs of the signa]s affocting the chravz sl .,
Tty degreg of signal polarization. does not depecd - tr-
'l intensity of the signal, but is determined »y tha
‘egree of polarization and the portion of the Frlarize:
pact of-qultctél signal 1ntensi§y. Each ppiﬁt 0f the ~ -y,
fs «htained by averaging 89-10 pips during a pariod approg’
ma%n v ©of 1C mizutas, Pips baving only rangomly pola ' -0
?rifonents (for theaa‘pips all 'rafionn. ;ro on tha leve!

°7 S, wilch scear casionally, were not averagad,

¢
L]

FOn the basls of the study of polarization the foll-w. -~
cunciusions can be drawn:

qé Tha degrée of polarization of p1p§ usually do.:-
Shanze for -a long period of time (for some days).

| Lo

b.. The polarization of pips 1s nearly circular {cor ir
a0 cagses randon),

. The degree of pola;izqtion of oonsequent pips is
precisely nrot the same but is shows a dispersion exceeding

tre arrors of the instrument and the calculation errors,
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4. The sense of polarization n-ually changea rather
q;ickly during less than 12 houras;

5" Observations with the sea 1ntorroro|ntor enabled to
measure thg polarilatlon of oopcrlto regions of 1ncroaaod
radioemioaion (oxllndtng $he backgroumd of thn,polqr radio-
emiesion) - and the Polarization of the- pipn. !13.3 shows a
comparinon of polarization., It follows that the pelariza-
tior of the Tegions of increased - ‘#4410 brightness is near
to the polarisation of the pips, Thiiusivcn ground to conclude
'that the levels (the hight abovb'tho‘photocpcare)‘or pips

and the rastoni of inor
B s, ollof radieemission are tho same,

VV\WH-

r Q‘:““‘-."

-

Approved For Release 2008/06/27 : CIA-RDP80T00246A004900090001-8 h



Approved For Release 2008/06/27 : CIA-RDP80T00246A004900020001-8

- "J‘F?“f;?

-

{ 2 f
| l;w

3 3

| 7 |
00 // 00

¢ O

N
T w
O
O O

Approved For Release 2008/06/27 : CIA-RDP80T00246A004900090001-8



Approved For Release 2008/06/27 : CIA-RDP80T00246A004900090001-8

10 14 18 10 14 18 19 14 ‘
! 4 18 10 1 -
22058 2358  2q.jrsg 25.553/8 9 gl Teme

~Fi(72.

Approved For Release 2008/06/27 : CIA-RDP80T00246A004900090001-8



Approved For Release 2008/06/27 : CIA-RDP80T00246A004900090001-8

2

v 4
A a
3 o 3| o
oio - o)‘zoo x
o X x X
2 o , % . o x
.o.o...o. x r 2 e e
f /
3 3 g
3
8 x X © X
/ X oz
2- 073205.%00.0 - 2 ooosoxo
f y .
3 ° 9
°x:§><°o X q
2‘ X o o xgo 1' e o .‘...
/ | ,.1 B ‘0.01'1 o O | :?Qxﬁﬁa
P35 79 # N 13 57 9 #
25u58 251758

Fig. 5

Approved For Release 2008/06/27 : CIA-RDP80T00246A004900090001-8



Approved For Release 2008/06/27 : CIA-RDP80T00246A004900090001-8
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s E L Nemat Lo oeoastraLt farge p&rﬁ‘ AL et

T os oweh owd s A Yellodlng 300D Do e T

Doswrelt o o0 2y blesppes 4t 12 vedaszany s,
oo T by e i g snn iy deytatas T u
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v vl balonulee R bigh T s 0 o gl
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: Ll e hen SRuEaesng Lol g Voo owelTa s o
.
. T o - gk . T & - N PR | .
w heat ik headp Attatasd a rolative gotawd o i LoF
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o de T la Bay 83 Rhe exlobliy Feoll telecsilec R
»onveunds Tox osaznsolag that 1 ean e fnomodoer LT
ootke wiTiaciod sred the the ')za.'é.;éa‘sl AT L T
4. S.ould net ba more thac ve LA y rs. lae a ]
ey Ol I.IO";, the dlamoter of the Pellighor o samnd
waoh Larger tkan IQJ0 Ae The 1stndting welativa 20 v o
ﬂ‘ll_; Che Menelading pover oL Ln: reflustorr tinnr noawn YU
Tioetrivity oattern canasy Me lsss tuon 2% s
at L hquad Yo aboul A 7L i halleddwsr Wl
nr & Fature Licreagse o0 the resoliluy | aw
1i 18 naceussary tiaat vaw prlaii .5 we oot
;‘--13\;&. all sy I‘:u"" t}'ae‘: doatractics of 2reflvet s 0 Lec v o7
.,d. % rilative aon uwedey wuch higher thau I.Id o BLp 8ur

l

f‘ neinadyplizse whdch solves the atowe provlew, war ..

ronhe aathors fn 1992 and has Leen raalisadat tho oL
L, oefavye Tha relivator comzists of a largs awator o

paratsy pot ocnresied mo .,ﬁ?.'i callyy raflontdaz 22 = oo
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.shs.uh.'ua adjusted so that togother they farm, #it)
salsdofent aocuracy, the pecessary reflesting susTa::.
Therelsry together with the {norease in sise c¢f the w22
{2y 2reorcastiog the cuiver of riflsoting elemerts’ tn: uf
t¥e roquirements to the rslative acouraoy oi the pelatty
sd;@ttmant ¢t the.alesantc ané not th: separats el:., .o+
Loikitlvige The pr' 1am or uddxatlng the rafiector hs S
ved n& sealetie ne xcdb, whioh &8 43 koowny pormll ir 4. e
rsfy oL the erder of I.IU .te be attasned, 1,3, su.k AP
than thli which ok g Tealized in & raflsator 23k 13- SN I PR
R ? ozlly ahnle ouigirvction, 48 taa saparate paliv o L
eiﬁlﬁztﬁ Bat bz womnted ea the groundy it is POBEALY 2 o

con:tderatly Laoreass tha 8ixs 3f Lthe raflcoler 45 8 F-vi;
“2) dMreotion, The 2ireotivity pattern of the radie (< -
wii&'kave SOrTaspo.wilgly A saall beam angic orl. 4o -
hq? zantal directicn {"far beam pattern®), Hovavar, as i

t

=ar1s7~ in {I) and alsc ascording to the oaloulatiges b -, ',
Pan,aP", taa fan Leam pattera for osbservations »f az: a- -

p ‘LW& shjeete at @4°ferant asimuths glves & jpossidile
1 et raser Lo &llala 1n Doth coordinates (right ass:jnd.
and “trlinatica) @ ~es0)vlug powor osroas Pooddng fo o4 weoae
;Him angia. Ther:furs 4t 1s pecsible tg LOIVE S & S T Ay
Lha rqﬂ-_ 2lescope sives & DArrow dirsotivity vaticpy Sy
i;_tﬁv agrirz-tal dlrecction 1f ebservations oan be mie in

any asimuth,
The necessary reflecting and foomesing swrface sam L-

foxmed Irom the zeparste flat"alplents in the following au

s

.
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Im?sgnc & parbeloid o revolution, the foous 2f whi-%

La fixed at a dertain height adbors the Fartn®s SAXT Ay

For observations 1n defferant d&raot;ona this *drgegs.
paraboléid' must turn about the focus se that iis axis
ooinﬁtdes with the aecessary divectlon. (fig.I). Tuc irtor.
3’otion of the parabeleid with the horigzonta® surfacy XN,
whtoh p}asea through the focus, ic an elldpse (f1ge?)
defined by the equation g:)

~ J/’— 1+Cosdl-Coo ¢
«Bere: P 4s the distance of a point en the ellipss ¢y

the rYocus, p = %he parauatarfof tie initial paxabala&i,‘i -
the altitude of the coslestial body.

If the flat rsflcqting elements are plaocs! cicses £
one anoﬁher along this ellipse, tangent to tag pararglsid
at paints of the ellipse, then hy #electing the vorzes;or-
ding aize of these 2lements, the rmfleottng surfacs will
tf§naforn the plune wave facexing the avds of tie $:4tis)
pa;a%oloid into a converging oylindrical wave whicr his &
vertisal focal line, passing thraugh the foous ¢ th: 1:ie
tial parebolcoids For tuis it 1s necseuadry tiaAt o yiisi,
the element 1 be s0 small ( I‘{%{?sx::) that the il e
difference irox the elge of the element to the foza. by wa
la ¢ mpariscn te thas lengh of the shartcest wave wsed, ti,-
Lelpht R so large (h>!2Ph.,.,- C‘af"f ) that ths di:rsa. 154
of: tis lengest wavs used be negligible at 4ts propagstio-
-2lvsen the reflecting element: and tho.faols. Thso Lo opa,-
“2itwated Trom ALl thc polnts of the clemest wif - 0 g+

?.3% & Ny will come to the focus of the Indtdal pe~ o2,
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ic itye vae Acd the sams phase. The rey: »afieci 1 ‘1w
;ﬁi&t$ of the aleuweat,; walchk lle 48 tus s ¥-2 . f0al
ggns. will acme in the same phlse (o it at oo oo
tﬁv» ‘hsights on the vertiocal lime pee:ing Thos. v .o
{ .q,.ﬁ. This seans that the surfage Juem-d by 1~ w7770
i N’ Gwm‘ stz will tracsfors the placns seve frti 4 .  L.it)-
-;s wave spread Lo & horimontal ddrarsise a-d o, oo Ay .
& “v:al liné, passicg Lhrougi the 2 :nusd 6 Che i 7o
oF plhoing sear the foous & seoond Yefla lwe Lo v S owd -
u:payéboiis oyliudery with & horiscatal generatrir a.d &
'1'0 u.s situated symetri-ally o the fooug of b a3f Jile
A actgr. it 18 posasihle to transform the coxvssgl s, . " ile
drioal wave int:s a spharioal vave ncnvgrgihﬁ | RO
3catar of & feed of any type.

As tha msagy-sided raflanfar haz pcxiuiia QT LTE W
slits bstwesr the sesparate roflecting el»ne-ia h!l  1ied.
to thh sppearancs of far and weak ‘1£frﬂbtins Labes ard
therefare te the doorsmae (by several perosuts) af the ar:u
effte;ona: ceefficlent but dess not. Inflweacs tha .ure .
the l;Jor lobe.
| ' As the feous of the initial pavadoloid is always i
one horizoatal plane (near the Earth's aurface) ot all
inglcl of ebaervation, it is necessary qhaﬁ adlue.irg i
'feod in a given direstion that it moved saly in & bordzdiie.
tal plans and rctated adbout ths vertioal axis.

The reflecting swrface ef the antenns is given tie
ncoessary form by & translational movement of the ref oo Li.g
elements and also their rotation about the hceeisental i

 vertical axes. |
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.V TLe transiational movements o&s bz »apreduczd wi.a
Sw L hrttast secwrazy 3 wving the peflzatdig L R R

B2 Vha PhOLus uf tia c{Pule 7w wRA L P

: . . . Y . - . PR w

{dss aicais sbsali e flrady when JOBIPVL WG Lo y

Ciqivc, Tha sslavieos RUvamet 0 i delivoabl? s *
L :

;,_ brhd paatal ddrzonlor s glwen ¥y
B . : . 1 o P
5. 4R, ConQd (3inel-G1GRtQ (s gju(ag-0inte) 5 (nt
" R” 1-Gos%d - (05202
g} Ve oiie wiogaaee 350 meidehbtne ol oae

ipc %2 center 0 the

¥

A ‘«.fi&.o?}n q “‘;—a -
.. AR 508 poinc wE <480 37 coasiyMelly A
4% 1..erJ ap 80t 16 Lhat ths mevemsnt Lo LT Dol
?ﬁuu ba smalle Fhis 45 Acuompilshed oy sa. ¢ieliuyg v 23dd
an-ls ol Lhe wist cwitale serameter J o/ the Lniile oo
4t idy ¥ar ths ourve of tae atddle Lire o v
curiwoe Glilers minimally from & oircle ol rilan
The sngle of inclination 3 of the wefleitiyz. o
ssen Lrom the focus under the anjie ¥ oar oo
NP sind
M SR 1YY Mﬂ‘ -
Y2(1+Gn ¥ Coset)

. 7.8 refleoting elewsuvs need to bs rutal.’ B8l . Lon
iertical axis through the angle R -1&; where 7& 2 - ol
o tg,’g {1-8')60;9 ,

Vg (1+3] 4in?Q 3in’d

The mourting refleocting clements along the whw.: 17 .=

;ed b 4

foromoe gives & possibdility of observing in all azirtullde
If there are autematic operating devices a rapid adjusiae. .
-sf all the slements of the refleotar fer observatlons Lo ik:

nssessary diregtion may be made and the scheduled grosram

of follewing the souros ebserved., The above principle
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!
has Been partly realised in the large radio telascope
at the Pulkove Observatory (f1g.3). At present the radic
tJIG;copc has 90 refleoting ¢lements of dimsnaiona
1=1.5m h =3 un placed along an arc 280, 90° of the
virbla ¥ith & radiusRe J00 m, Eaoh of the refleocting
e*wannts has a devicc whioh permits a movement in the ra-
Lial dir«ction of 30 om and alse a rotation.on the bori.
z7rt2l anc vertioal axes. The refleoting elements ars
#ijustsd by hand acoording te the scales attached ts the
Z-chaniimy and spileit levels.
The oonfleted radie telescope at wavelength 3'2'33-
Ras & fan-team diagram I' im width and from 10'to I¢ 4g
Aatans (deyending on the gltitudo of the directicn of
cbservation)o
The Principle proposed allowa to conatruct a micy . w
vars. radio telescope with an ares of about twenty trousay:
JQMRPt ‘meters. This principle can als0 be used with sugces:
i ‘fngar lnvelen;thn. It posstblo to oonstruct a raiis
escepc of area 100 000 m° frr & range of wavelengtis

Crom ’O om, to 2 m, o

Refarencest

i & Brloovoll RN,
. L\lltl'.J' Ph, I. !9’6.

T ey

.o - .
-——— e y ep e
. s, L Te

t
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. Imagingry pavaboloid of veyobution.

2 Jhe oxis of the pazobolid disected to the celestinl body
s Jhe vef l’eczla'/z; surfoee.
4, Feed

oo The altilude of the celestial bpmc/y.
3&;,.[
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Cle THE KoCAablomy 3¢ SPURALLC 50U LAK iud)lvfﬂs.lb:.iu;;
?.L.alnﬁbﬁrg 4nd VLJ.;hqlatniakov
+ oo Lebeday whonleal fnstitute af tho academy of

ociences of the-dgsh,uoscow,3upd bitate univarsir},

§OvLY, UoSke

the léchaﬁisn o1 generation of a sﬁi%dic(nonwther~

Tal) solar r2dicenission,which 1s Ot & great Intorcst rrs

‘s

wdio-stronomy ana solarp physics, 1is rather a®scurae, socan- .
isgthe 2nthoes corslilered tris rroblan in t:e;pupe;}(i;:f<’
ahls repupt Eives their SURNATY, ‘

Conparing the Rechanisms of radioamission,it Ie - -
v#znient to 4tvide them, on the one hand,into fnach.rant .pr
¢ harent ones,and,on the Oother, into the mecharissc ol ot
t> the imotrorie rlasma and Ragnetoactive rlages res;-ctiv.?
i” el4itton, 1t ia.gonvonient to" consider preliﬂﬂiily the
c’nlitisns of rropagstisn and output of electromagnetic . . _.

fium the polan COrona,

ls Prepaention and ¢utput of Rlectromugnatic woye.

from the Corona,

Iransversal waves 1 and 2 ana a longituding’ v
e a1 T PR rlacma ¥ave I -ecan propagate in tn - Trantee
rie tTqama, 3trares of the rerrnétlon Indexss for thase A
“re egqusl respactively to
2 2 -3
n"' ~st «i_&-i—w I

mw2
(1)

3 ‘Pz
F 3
T Y2/ _
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.!-kinetir 1uu

A,v;i:

In: the regic«ns or_{_- :
and 2 are sl_i.ghtly a.bsorbq

rlagna wave, rlnetut,t;m- J u mbugtion or plnmg-_

waves or-n-ﬂutnatm}iﬁr ] j&iﬁ wlvu pmiucpa Aua ¢ ;3 _

the p!asnu wave scattering ouii; fluctu;ttou- Huve the 'r”#
' quency l’n—:d, s8ince the frﬂntnor or sl ightly dam: ing 1..., -

na WAVAS is eloao tﬁ &,g .

the whole enom !’Iu,:"%

. ' Sl gL % s‘ g el o
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S
“3‘ _'

ne:.'lalgh scattaring or \thﬁ pl&“n -waye on tharmal *'-- . -

‘3

' .
ne of‘f ir thea volime ¥a Ly, 18 equal to

P/U) n,,/)cWE‘ o _«::

‘"2 3 ’

wiuTe B -electrie fieid amplitulde in ihe plasma wav..,
Iha trarstorastion cnefficient for the {nesherert lu -t "
_\'EY&H .
/
!
Q= P™ el ;o '
Si 3- ? - '

M C Kr ] L IR

whare S"' -

21 nana vave. At ll"loaen 3, L~109cn, and I~ 16 A(V ‘\-’I./ﬂ
one obtu:ln- Q~ 3s ll 5. ror tlu seattering on sjf"
rzuatuations, ‘the vnlna ot the eoetrietont of tranc’: ~aa‘!:n
Q‘ "‘Q’ ir thore are abscnt tho scnttoring rlasms wave: .
a nonthonsl o.pigia. . o )
1a an 1nh¢loconoﬁls t!dtrOQIG ﬂlslla,besiﬂss trhps

energy flux in *h:

-«fonu.tion duo to sctttarin', thero oan tnke plaoe a !‘e‘.«u v
transitlan or p:um nvu ntn m:lo uvn ln the.r-egims
vhere = —ri) ~ W ; at the mame time tho’ |
plnaun vaves n-t nu n.,., uau hut nnt 3ero, angles towards
the gradlont | Iloo /l,S' rot- the pl&na waves with & wide
angular npoetm, the com-pouuu cooffioiont of transfor .

nation Q_ - 10"5 . ‘ ‘

Then influence at Y meth t1e1a is teken into>
account (phm boiag mtotgtiva),extmrdinary e.nd ordl -

ti! phm. .

nary waves 1 n.nd 2 mpmh tt"

=3

. . sl T PR f T SRR g AR e
Approved For Release 2008/06/27 : CIA-RDP80T00246A0049200090001-8 *



Approved For Release 2008/06/27 CIA-RDP80T00246A004900090001 -8 :
o w.ﬂ'*'fmk B '.?ﬁ'r'"' g»

ihe values of’ﬂiand h‘for those waves (Lthuy ura

3 I3
L | A uhe

¥211l-known formulae (‘ Aoe,Tor agemple -5
given for the corona in Fig,1 and Fig.Za for Aiffer.-t v, ..
' tre magnstie field and at the ungle d altObotwess t°a

3 - v r - a

cLreutims of the tleid WO and wave v&ctnr.z i At CrF:a(v-

carettonaly qard we do net osnstlar It fow sl o

: o)
a{y}.,rlg.l and rig.ra glve a qualitdtive infrrmatl. s 7
2zbuvior of ’11’1; in the cqronn,whan the wvelva: I &
<23 4f\ d2crewses with Increase of Lhe helgh: ah~ve t5. [

. ‘ - A 2
erihera), Mg, 20 glves h,”_ and n, for the GANS 00 200 L -

$

#€ (K Rojes An rig.1 =nd PLg.2a but for mavo v iomot -

flaldytharmal mo‘ior i3 negl=cted in the rilgs 1-28, 1 .Sg
X L-t> acervnt 10 [/3,37; dn the case of Fig.2n, tne fopso”

srso ¥are as«d), 1t 1s Jagortant that In rip,Cs & ercece o
"7 the curve in a enfficiently weak field corres-cnlr w7}

crvoertlengto & erassed brﬁnch of the curve h:in Folae s

if mlentromagnetio wave: gre genaerated In the ~o.!
" *the cnr>ona whers nih:7i(see Flge 1,28, the ;r "7~ ©
Lo lnsiom o dutpnt frox tha magnetcactive coronal rlaems o e
st e *etﬁrr£n&+iﬁn of the chefficient o tran_r~“;!“ st
“na wave with h 74 into the waves 1 and 2 carsble +-
a4t Ia?ge veluea of a/hge In the hﬁnﬂggnQOLs Magy et
:Jsava, tha ontput i poscsidle only as a reéult Ol sual e
a2t it tares place approxinestely in the eaae va,; an e
§ "y ric medlur, it the :szmo tdme, in the inhomdgane -
i Tarra, there Is possible a regular transition of 2ne .
wevez {rto the other in the regioms which are cutlines '
lyise ahis transition is especially effective at :xsil .=/

oA. ,ird,vesides,depends on strength o the magnatie 1. °
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M see)8,10/), Generally apolkina, in the fields un) vy
cerstad, tha output of raﬂintion due to scatterirz plavs
the main role. ‘ )

2. Hadtation 1a 'Liotropio élasnn. .

Cnthr"ta o_f the IEG au‘.d"}I[M types forming e ccn..
siderable part of the sporadic solar rndiseniasion, Y. vr..
polariged or, in any base,nqarly unpolarized, .iaking i-t-
acccunt the noaditionavbf*rmdiowave. rrofpagation wnd ut e
from the corona,one con.s to s eonclusion that the wmeoer 42
field in the region cr geReratiom of the cutbursts of *he
iird and J1Ird types 1 weak; aceording to some estirat ..
there H < 1 cersted. Under such eondition- the plesua i
tirat :pproxinstion can Bs considered as isotrOpic.

Frequoncy drift snd. -some other reculiaritias nr -
outbursts df the 1imd and [iipd type permit to conralule N
ley are generated by partiols streams. In'tha fgotpo-$~ ..o
wa thess streams excite the longitudinal wévos only, «a 'ha
cage of the 1ncohergnt enigsgion the lgui fact ig nlear,
s8¢ the condition of existence of the Vavilcv—ihercaime ¢ -
has the form 3I1 __’U'.h >4 and i= folfilled r-pr o5
w:ve 3 only,eince “:}a,‘ 1, axiptence of a longitu?iaal = - -
tric flald in the rlasma wave loads to irstab’ljt, ~r *».
ctroam fn the rlasma resulting in a coherent cmissi .. -~ *-.
rlasma waves, wet's note that from the nuvantunz Trin
irstabil ity of the =tresm in plasma is connected «f
Tact that this syatem has a nagative absorptins . { -
1nd:cedﬂemiséicn of plasma waves prevails over thelr -

tioa).,i;cohcrell and eoherent emissions of plasna w: o
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e 1 e |
._i 6'.*—’!;;?,,"3@%27 :
srise sirultaneously, hut the; diffar B thalr Aeierndere:
' “he ecorregponding parunaters and aleo differ ¥ <+~ ¢=
'*e*uenc) and angular spaetrs. :
Rnerg, of incoharent plasla waves emitted per oo, ” ;5

9, the stresm in the rroqueney range " dw is equal +-

veloeity and I.3 - voludke or thefktreu. Rence onr can «

-tkl

clude that an effective mﬁbrﬁ‘tm of the ewitting roplo

More. oa‘-‘ - anll’ ul..-solm mg n :tm- elission or -;*Ia*!n:a % e
radio wavys Nqnctiﬂlr

Sy

ror the pqiri!.nibllni muntrgtm W;-}_.MT we havoe
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Lk
.z‘_ T ?% it o) ‘w‘wwﬁ»‘- 5 "ﬁ,,_. 2y %
R | _ | i
m oo e ruther owEr r-.tir‘xl. Uf;.f\}';"t'.‘.ﬁht%;!:-; T ‘ :
Cu L arevart the Teasgdrpotion entipely wnd it oo 5 o
AP li~ﬁ€fnfﬂ‘ttﬂ lowen 1irmit ﬂ’.i),f‘1*F4 v
Cm Lt imang *affm" ST )L, fop tre Lt
© - rited guesineutral strear *hf vl tew ur,fe,;fﬁTﬁ\i.
thus it fallows frm ths eatinates iiwfn R "
4 5:;N&erert ~p fuplon of plasaa whvef IS S _
2, I e me oy rearance af tho outhurets o0 0 II!’*
t_ovg however, I Is (uite porsible thﬂ-t faerha ‘
'« +* 1te rentsorption will change the mitnat: . o )
. At 1"1 ranr - *Tma The 0% 1011!‘ b & ;'D:’ the L.n” v [« Clnnb'b
s 3amt1eled wlth the Zreshmpant axiioion, v |~7 vcld-
-ty - 1" 'nYas w-h]quns“'lvru-'jjd cm.ﬂlc-
't, oI thaga nul aclas
X . 6o p
\Ht ccrrasponAF ts the corane tﬂmpewafnr- K). :
Whee point 1e thzt ia the c*se wher \'o“ vy y 8 LTers Y pAPRS :
‘. :Ta Arpa vot gerernte the uherenkov radiation;
the coharant emisnion of plnsma waves o cory eulle .
«'rosas ic able to wrplain the pecnliarities of tne oucburstl ff

At the p..7d ?;pe, and In all .probability, of the outhorcts

3¢ the llﬁd typ ,
¥nder certain ussumptiona {aenuning v, a-V.r J‘.@J

), the amﬂlitude of the stat nar;-plasna wh Y e
R U L
w-.w. - an w !w ﬁ*&»ﬁ 0‘ - pot™! TgnTv-id [ 4

_43 t. pu_ nr tha 1nccrhereut M.&

A - z,‘l.et 8. note also. tl.t
.' appesrance of ovar
neoted with th
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Jrere 10 and T ~tewparaturs in the stiean 1rd oot gy re
;cztively)._ience for the eff-ctive tamperature ~r a7
Frvwngnie ohtaineg _

gne? 1&135/{, “5,1 VYR

w..“L .UD'JL P@)
\f

*

'
whers ¢ (w) ip determined B. the Irrmulaiz; with n, (w)w
{ "o

Ch G E, e - . & 8 ~
Uyl Es LUl ewlso Le187en, N =107 al.cw ', €-3 sn-P

AT oausumnd that. aldrh of the ApBCirni ban® ~cpn: taot
. AT r 5 ! ¥ - : ¥
meret AW u,‘.wue.tr.l.;?sec. I. ites,at Isnl-w"df‘-'
¢ em-s .

(3
2w Tefd~%00 \’,what corresgonds to the velo,

- .
b o Tu ' Jh related : ie u$0ls ) ' b
f}r“;?*\ef "\ .y 1:0 th@ WhOLQ ._\.)18.1" diEK; 1}1' st
? .. Yo 1

2= 3ufficieat for =aplanaticn of the sutoursts f ¢re

- *

4et's not: that for the ontbursts of the Lo
1 2ew _lantative calculation must be dore n'nes < T
*he rarticle veldciiy 1n the stream ¥.< Voo HowRver, 5o -

f,t?ink that the coherent radiation is able to oypp™yfr - o

“Ice of the outbursts of the [Ind type alex, sppesr o . v

*vertane 1n tre outburst spectrum is easily osnly ?- = +

rn-lineer character of omcillations in tha statiorery

rane 1t 13 not exc]udod,howevér,that avartrne can Le -

t=d with the oatpnt eonditions end &:p>nds on Plagrs we v

seetisrling.

Ju.Radistion in Magnetoactive flulla.
since the outbursts 67 the Iet type and high-lov.:
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radiation above the spots are polarlized,pen-ration 3¢
cowponarnts must be consldered taking into account n” .

of the magnetic field. in this ease the inenherent .t

of moving particlas can be divided iato the vavilov-it« -

\ kov raidiation and ﬁﬁgh@tobréﬁéétfth]ung (synchrot:or,

ticn cobneoted with rotation of fest cvlectrons ur Loy 7.

tinas of force with the rré_f;uency w's w,,d’u?;'h ",:?' l&‘}
dsvretobremsstrahliang radfation 1s generated ooty L 4o
ragion n; >} aﬁd i1 the coroaa layere vherefM«< 1, ihcrs’
43 One can 868 from Figs 1-2 the problem of catp:: ¢~

»1if{~tion from the coromna is not Aif’{cu’t,

iighr]eval radiation abave the spote can “e o
r230-bremsstrahlung origin,s5,11,12,. ir order t~ .y .
observed level of radiation,it is cufficient t: ay - .20
irn the magnetie fiala ahofe the spote we have <l.. ‘- -
the energy h&llaf’ev and concentrating dud el. » . .

chanism o1 vlaetron accelaratinonr vp to the nnoeglec |«

is briefly Aiscussed in 75/, At the same tiwme the +»- 07

&

2 T

of the magneto-bDremsstrahlung machanism fe not su”f.:7.r-

clear yet,siﬁce the model taken in /17, needs mrd:isi:.: -

vice s5/).lme to this reason it is Aifflcuit Lo wa:r w v

f¢ 1s poasible to provide or the basia of «Y: ra,-2* .-
:tzab)nnp nechsiism p"edﬂmiﬁanﬂe of the ar2irar,
In the higk- lvvel Pudlati??. |

Al the srie time 1t ir impossibla tO-EIylalr Y

hur=te of the ,st typa By the magneto-bremssirehjir=o «47

tinn of aleotrons, sines there 1s np reason to asc .z *°

exitting pnrticles oan considorsbly change their enarg;
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tra {ine £ 1 swe, clintacteristie for the ~utburstr -
£t t/pas ihe outdursts »? the i.nd and Siird i
a1 B convected with the BAENALO-brempsitrahlary .0, -,

a0, cage, If one wzmunwg Electrons L S R S
tic \hat i1& nceeseary for explanation o2 O¥e Tt Lo, L Lt
whirs the uagneto-hremsstrahlung meehanismw 0f the -~ v= ..,
raifetion is Froposad, the reabsorntion radiesli; cru- -t -
e conlusions (sae 75/ was not taxep ipts Loc- T

i #ff-ct 2f Javiiov-Uherencoy 1y coveinle mty

ttose raglons where -"‘ﬂ;,’ 1. 1% {8 clzar fror PR NERSI
¢ that output of this Padintien 18 comrlioatud srmad e 4y
;-mmbility, the coerriciant of trensforamation 7RISV
¢Icecd the above-mentioned values for the isotropis 2. -y,
i aldition, exc!udins the cane of weak flelds Hollioerut
natnly the ordinary wave will Eo out; it I8 impnssirle =i -
to wxplain the outdursts of the ist type on the wasie 2 -v1
nechanism(the reason is the same as ir the case “f the mnoa-t
bremsstrailung radiztion). Thus, The vavilov-iherenkav .7« o
in the flelde l°’1 cerstel can, in the main, load t- Ry o
vel radiation orly, bat also im this ease its role can -

v msiderably less than that for the magneto -traw: ot v

radiationx/.

X, Power of the magneto-bremsstrahlung radiaticn =ni Lhar o%
radiation under the considered conditions imyroughly -
king,of the same order.fherefore,the role of the Lhar.nk v
radiation is depressed due to a small efficienecy of jtc

Ly

output.it is possiblo,hovevar,that this efficianey concii..

rably inoresses due to the ucuttering of the corsidec red

=

Cherenkov waves on the othcr nnn-oqnilibrinn waves or th:
Came origin

T

| D
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In a4 weak field the Vaviiov-Charenkov affect iz 337 % ommaL s
of faet., equivalent to radiation of plasme wavoeg in tne <o
tropie plasme{see section 1 and Pige 2a,2b. The eonrce i, -
n!{ ipeoherent ;Lusta waves with the outbursts or ITad mpt
IIird types har becn air‘cdy considered above.‘f

The stream of churged particles zoving in the ma,w.
toactive plasia is generally speaking, unatable thagy .. -
he echerent radisntion of ordinnry and extraoriinar: we.
Tha point iz that at ofF @ a longitodinal alestric 7tc:c
existe in these wavas. fhis 11214 eausesn grauping of man:
carticias (ag in the cren of longitudinal wawes in thn -
Pls rlasma). If the magnetie field is weak (roughly <nsui o
M,<! cersted), this echerent radiation ic practicall; :¢. _.
tical to the aoherant‘radiatioa of plasma waves consuiicse 2
Sentor 2 when it was applied to the omtburste of the IInd v
11Ird type. In stronger fields the coherent radistion gres
out& from the 66}6nn ntinly in the fora of thi ordinary waw.r
therefore it can be only eonneeted with high-level rafi.t on
ind 2150 with the outburats of the Ist type. In the lust CuEy
¥e mean excitation of fres oscillations of the coropsl LIRS STN
during the time of their danpia;’gtnerntion of the outvurstis
of the Ist type tiko- plaai.

2/ In the paper /15/ at the dizscewmssion 0f the Sherenkov r. ‘la-
tiom ronbsorption vas lot ttltn inte account in the cgrons,
‘and the omtput econditions were 1¢tor.d bet®s note in adai-
tiol that an attu.pt’ls/ to e.nnoet rndistien on the frequ-
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Retimatus show that in order to produce thae orserved "1y,
7t radiatiom of the untiursts or the Ist 16, wu suc. novs
Iree plasma Oscillations im tha SOTChnA With the agp:t1i.-o.
CESE units. The 8xeitation meshunism o £ wn
istionu is,however, obscurs (porhnpl, BROCK Ragner s b tvey .
rnanjioal wavey piay the role of am exciting ugent}x;

Let®s note that in the raper/16/ /sew ni ..
machanisk of free oseillations of the iunos;hericmi RN
iz put forward in order to explain short sporadie TLLGArAL .
2T the Ist type emitted by the Jur{ter ana Verug,

In raper /18/ it wax asgsumed that the crtia-wt. .- s
Iet Lyre are dus to the matneto~breusstrxnitng red sl o -
149 system of aiactroa packets (& sige of @Very packa< &LR o
llaefrons of svery aweh pavket give thé coherant radiall ..
mt a total radiation of tho whole system eonsiets v o
riaitations of seperate packets(i.e, the »lociron pass. .. !
different packets have thussiestwen » random Aimt-idui g,
It inm elwar,howavar,'th;t such conditions sannoi ¢ .x- i
In the molar coroma,vhere a langth fres path -elhp &P S TR
L6 orders the wave langthaof the sporsdie radia‘ion Lo g
coTone 29-102 - 1!‘ ¢m. Indeed, appearanmee or packeots witlh

€210%- 10%cn 1n the plases with Lot 10%em, a0, 4125,

melss o and 2wwlth thoﬂe~.:uone1_es W, and Yy seems 1n b ey

”tiricisl. ' \
The stiempt mede in /17/ to explaim excitation of nlacx, vawy

%

Ly instability er the shoek wave front is groundless(se ., %,
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existsnce of definite phase relations whiek proviiaes - .
rency in the regiom with a sharnateristic siz. 7 € ..o
to be doubtful, Itf.ovmr,.ir the paekets were rroduesn,
woulll essemtially change their form during the time of <N
order of 107 - 1077 scc,(thiﬁ time is suffietont rer c..- -
troms with a veleeity 1;'#.108un.aa|"1 to pass alomg tha
magnetie field a distance of the order ata). Let?’s not..
sl30, that imerease of rad{atiom intensity of BYOry naciit
daa to cohorsne: is conpensated by tho eorrenpond lar M RTINS
ase of its absorption. Therefore tho resulting radiac oy
in & surficiently thiek laysr will bo the same ,as for tie
system of ineochereat aluetronu.

Summing wp,we ean say flat general points of the
theory of the sporadie wolar redioenission seem to be 2:r .o,
tleoar, At the same time, a nlnbor of 1lportant martitey wad
details -nst be eonlidor-d. For a further Adavslopment or .
thoor:,it is n-cessarr in the first plaes: to detarvin- St e
P‘!ttion of the -ngnotohru-ctrshlnng high-lavel rsdist: -4
sbove the spotsy to find the loehlnisn of exsitation ~f plneawi
oscillntio-s leading to appearunes of the outbarsts -7 4.
Ist type; to take 1llto uee_out resadsorptien’ for the incoisrant
radiation i.r.—oonplotnly; t§ carry out calcwlaitionr of h.
generation meehanisa of the owthursts of the IIna type o, to.
streams of slow partisles,and also to eonsider stabl. -:a-
linear pluﬁna-o;oillition. in order to.dot-rlino Inteas It jne
of o}ortanoi. In addition, there ecertaialy arise a naebur of

other q:sltion. closely coxmeeted with the problem of *ha -
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-
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gubscriptions to_ the Yigures.

Fig.l. Dependence of h.'..t, ‘on F= l/p.o
(R-distanee from the Sun®s senter, X, = 6,95.161% ca-
photosphers radiun),
Electron eoncuntrutibn in the sorona ¥ 192 (1, 55; -|-
~16
+2,99f ) em 3; mgnotie field atren:th M= i(- L )
e
oersted (h=R ‘f"” ~height above the phoio--
Phere; b = 3, 109 or —-radius of the solar sp09
a) N, = 2500 cerdted,

| } lo - 258 .

. Fig.2. Depandence of n.,J’ on _f = R/RO with the
sane valwes of N and /%, as in Pig.1,
a)lo s 25 oersted
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MEW DATA O SOLAR

T Tn my report I infovm tha*il

' f v
*'-a of the most cuter repians ‘of thgﬁso1a“~corona whic

-

! taven yéars ego in 1951 & n
'

wes: pu~ALahed in Dok‘adj

e liea of the mothed, ‘which at the presenf umn, 1c well

- she radlc
}nowrp and wide gpread, is that thr receptinn of ghg rad

nrlb~"n of the Crab Nebula -is producad et the tims whes
‘i is wource of the redioc omisslan 18 covored b“ thw ECIAY

Arongs Tnia original eclipse tak=s place in tha wi 7

et

B

of Tune yearly. | -
'  Recelving radio waves passing through the regioan i
+Je :lar coronae, we can estimale the effects of lamying
st t.eping refractior ard meke 3one concluzions atv.’ the
t-mstyma of +he m:st outer regions of the 20lar cui . Ieg
'2. The first observa’ions trat gave gome TCsAll .y vl
a-ried out in 1931 The ohsarvations of tu2 so.rue
. emiasion were produced with tre aj1 of tne vos
-4 ipuerferomatar at a wavelepgth of & o @7 i ST
~ . lstengive redto-spot that appearved on tho =wn oo

mxoluue  the possibi]ity of ohtaianing tne e al’ -
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serirning

R I RO T + P « &
et O30 the Sumy the lrtersi

[ .—“mr;:;:inre'l. Cn J‘L‘"w;)‘“ 18‘&12
téﬁar?erenca 1obe§ apteareg
At trnat time 1t was diffiqplﬁ
ron wag due ito the influan&

cela corona, I the lif.h

‘v Tegoma clear t*‘:.at

#aVED NG electran 1nh0mo"en§i

“rae (F£1201)

The ¢nvest1gat‘on°’ﬁm

wring the last "ears gwre',_

1 ic estarllshed that etné 0

:":arly. Thirdly, aome unaymm t‘r.
jutetnitned, The scattering

“1 the éﬂiiﬁs# {the sourcox-ls‘namo*o) 15 'éir'hger ‘Hen“

that Aﬁuring the first phase o-xf

t b;melipse {the gouioa !‘_; :
¢ pawr' near) at observatioﬂ; with the’ interfarercs loze o
o Lo ! e
weing ,.in the direction east - wéstg o
A = _; . .';aﬁ%;
- % N
‘ . t%
1“! C'T.
t -
'-
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saaed on last observations the characteristic ol ' -
wtuering, medium can be found by means ¢f delermirea.. o

srresyonding integral equatlon., TIf we zdort cone

[¥]

. &, -
“mr o® inhomopenelties l.: 10 km the eiectrorm o Lot e
+i¢ne of the iphomogeneities have the following waiu? iwn
L ;1atorial  and polar regiong of the SUpeTLoi . Tse

' Table 1,

The valuss ¢f the electron denegliies of

the superccruina lrhomogeneities at lzhomoe

genalty size being Qc = 10410;

v meimme.mermms ko EemiosEas i EELTIiiraoE -
. JZ - aatortal Poler mean r/ .equatorialé poler o
T R
L e 14500 16500 [ 11 7000 240
JEAGU ‘12366 14500 12j. 6099 1800 oo
: 14600 . 12000 12600 | 13 5009. 180 71¢C
12700 7900 10700 | 14 8200 1100 2800
11100 . 6000 . 9000 |15 3500- 1000 bE:Tve
L0 4600 7500 |16 - 2800 900 140C
1o 8300 - - 3400 6000 |18 1700, , - 800 110C

D mmmEE B:.sizl.msln -4 3t F -"“L.'-.“i.“.m---lﬂﬂﬁ‘--ll== FEEZRLR
1 *

These data are obtained on the dasis of the observa-
tions m+do in 1954 - 1955, aad quppoiing the iahomogeneitles
r are 1s‘$tpop1k. But 11;'-1-' not io, as we shall sbew and in

§ the future some eorroctilgl in these data must be deme,

+
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.5,:‘N0I we analyse ome result of observaticre, nanel.
tha dependence of the angle of scattdring on t‘da wav:2lien,
ln the cease of the possi‘ble use of ualcu.utians based
ap;roxi.nation of the gecmstric optics the angle cf u..spus*_k
mi3t have a quadratic dependence due to a wavelengtl, Fi-.

. :.ve3 the results of observations aud caleulatiors me!~ X
L<ds The sugle of dispersion QP is for various wavs.-

¢LY various angular widths A‘f of lokes. The flgure zrow:
rte dsta of the angle of dispersion Treduced to a wave.c:
¢ L, m {oﬁ the basis of the supposed juadratic depe 2:°-
It ods seer. that all curves pass comparatively nsary stult-
a.moat in all cases can be acccunted fer iraccuracy tf
peasurements., FPig.3 shovws the values reduced to a wave-
cength of 5,8 mfor various wavelengths. It is seen tiat
the dependence upen & wavelength 1ias not observed, The
M-ater values 4’ for 2,74 m wavelength are explaln2d by
‘he lpaccuracy of the results of observations as the offet
af nca{toring at '1:1'11- tivelen,gth is comparatively smé ..
Thus it may be considered that tbe dependence of ile value

¢P upon & wavelength is gquadratic,

How' we can come to the conelusion that the opticai dsptl
(chichwu) T for the longest wavelength is very small, lia
our c“,.o' we get the eptical depth (thickness) TS 0,1
for 7,fé_,- wavelangth., From the last value n can estimate tl.e
upper vklue of the temperature of the supercéreaa regions ton
7.2 1%o0',

b,

.

-
- - e
» - e

t
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i ¢ j; is irh-nogere'ty cesfficlernt

———

Ne® 3/x 2
. - [ < PR . '
- 3 - 'L}E'}é b tten T > 3,10 %

Wit

Saori3ag ra~ 7 g, Ne = Cott we'll fing fcrj

Temla - S.lC“; 1f we accept 3 = 9, then Te min = @ .

Fir z = 10 Ro, Ne = 10% and the values Te zi. ferm—r—rrj -

4
[ ]

rreapondingly equel to 104 and 3,1C

I% should be asted that from the ohgarvari rng

i
!

52 and 175¢ the values ﬁ,fcr varioeus eigag of jnt= -
ba4ecs for one and the smme wavelength «re the sa:v,
ragvlit confirms once more that the damping !s ve-y -1
Jince in calculations of the modulation depth the l:w :f
radi¢ brightneas distribution e ﬂ- 18 ar - apiel s

t. tue comclusion that this lew does ndt contraoi.. .
jcseg;aticn ragults,

4y The observations made in the pericd fromw L% 7 -
1926, aﬁd now to the current 1958 enable us to egaatiisn
the dependencs of the size of the supercorona uro. ilLe

s¢lar epochs, _Such dopdhdenco is ebgerved rather diatr.not-

1Y

On the Fig.4 the sises of the suporcoronarre giveny
f!.-!!! .the aise Ty is determined a&cccocrding to i15.¢ ir.
vhasz of eclipse, r, according to the second phease, The
Lz "L+ Ty is determined as the distance from tre O .7

cenire 10 the region where the angle ef dispersion ii t.«
‘value y ‘ The values fcr the angle 2 are taken .r
P, ?,
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",% u wavelength according to the observations a® iia:
wuve loagthe It 18 Q}early seen thit toe supercurvos ot
"4 asgociated with the phase of the 1ith yeer pertecg .7 t: -
5.l82 activizy; tho'lupercorona slzge in 1957 - l1vy.n -
spproximately 20% grsater than that ome in 1353 - 1G5,
Thus the source of the origis of inhomogensitiss has %o «2
+ound in the sclar activity. In the maximum ysar the
master s ejected frém the Sun more ac¢tively ani this ave
haéa {13 the cause of the formation of the supersorcae
hemoéeneities.

'5._Now we refer to the quesidem of groat inhcmegaae . -
tLat are in the supercorona. |

The observations made imn 1956 lhouwod that ic tarse
sases (on June 12, 13; 17) a remarkable refrastion of :sc..
weves was observed which shifted the whole interference
pattern on 1-2 interference lobes in compariscn with the
dayé out of the eclipse [7533 The phbnomonon is sxpia‘ued
by the presernce .of refraction of.tﬁé order 0,5°-+ 1° ir
“the solar corona. . .

The direcstion of the refraction 1is as such that the
'upéarenf approach ‘of the source to the Sun is observeda.

We can estimate the values of the densities of eleciron ir-

ho&égeneitiia that are responsible for the tofracfion of
suzh an order., If wot suppose thesse 1nhogog§ne1tioa’ are
largq-aéale about (2-4) Rp in diameter and are extended
as c;ronal rays, thea 1t ia noeoinary to have the electirouic

'

o
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woentration N, about {5 -+10) 1¢°,
NOW we refer to the resulis of oeptical chrooswaot o s,

% 13 rmown, that coronal Tays are aprroximately ricdias’
Tsatlons  extended to many solar radlii,

e alectron con;entration of tte corcnal rays s

«- van de livlsi's data can exceed the wean = u. t- -
QUJuPJrr& ion of tdc corona 5=6 times, More egact -u°

~73, howaver, made by C.M.Nikolsky [é] showez U at

“e.2e could be increased to 1¢C,

ﬁikolsky's data upon the eclipse that took prats d
“ i Jung 0 show that the reducticn of the 8 ectria -0 .ta, .
o q within the dletance /4,54 7/ Re /L‘-'LL for 1,
castern ray 1s very incomsiderable; the degree index is
abe¢£ 3,3. The electron concentraticn of tiie rey 8- e
jxstaﬁéés i8 determined by the wvalue 2ot 105 o Jlabgliie
Ludovien [9] comes Lo the concluaion that the corons.
15“1';_51_:'3. the range r = 4 Re can have the concant Pal’ G
t;m&ﬁ}larger. thar that one for the spherfcally gywme’: -
aJrgnq;‘

If we ‘use the moan values of the electron concestra::
>f the corona for distancea(lO-*-IBJRo s then we ge: Y ¢ f
the or*er of (7-+-2)104 [}d] -Thus the ratic or/Ns
/5 4—15/ 18 very sensibles It 18 very nsar to the dcta t.a

, we 44t by an optical method,
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Consequently the obtainod results do not ew¥y cosrs-
dict to the existent idoa on the nature of possibie consn-
inhomageneities (in the form of coronal raye) at sush rem. - .
distances but they speak in the fnvour of the possiti. iy
their existence at the distance of the order (10313} Regy.

It should be noticed that on estimation of the valys
Nor obtained by the radio method, we considersd the 1imal
case when the ray sas in the rattern plane and parpend!-
cular tc the direction of the refraction. It 1s more prove . .
that the ray has a radial directior to the Sun and thus i

is necessary .to take into acconmmt correspording multip! w-~,

6. At present thers are d§i1ﬁito indieations tha:

‘ sdme cases for the oxp&anntion.of’tho experimental re: "°
additional conlidorctionl should be used,

Soms oxanplon to this point:

a) Accordimg to the cuthor'c observations, as 1t was
“dlntad out bhefore Lg » on the 20th of June, 1953, at :, -
wvavelength the intemslty of the source under inveetigsat:or
incraas-d by 80 per cent, Probably, this increase was & 1.4
by ’he influence of the nuporcorona. h

. b) According to Hewish (6) 'im 1953 at 3,7 Wavalerst
on the 10 of June, as his diagrams lhO'. there was dec-ean -
=34 tuﬁ radiation 1ntenlity of the source by 12,3 rexr rarnt,

and op 1l of June the 1ntomn1ty rostored. dccoriing to this

°bservations on the 10 of June at 7.9 wavelength the intensit;
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. w1
WL

ré

P RTUTIe  al?0 decreased b 1D ,E par cant |

Trorsi there are ro otgervations on the 13 of Jurael,

s & .ording to SEﬁﬂElEEFbserrationa of the g0, .-
-t #tth Tne~love gntenns ad frequency ¢ U mersr .
T au$ fguud thatlthe {uteusity ¢f the Crat Ne:i1.a Ta e
+v M) per ¢anpt at the approach of the source to thﬁ‘ﬁvh
o 8gd 1142 solar radii, But there was detected o
-xpausicn" of the source cut of fhe rarze of the 17 .-

10 .

i

1) According to the observations carried orn hy o
Frsuch authors Blume and Bouchet (IR) &t 1,77 CRle Wavel v
¥ *L  the widil of the pattorn ‘lobe_of the intarfuvoer- .
ciay was 318 on the 13 of June.there was detecied .-
lecrease put the 1ncreasingl'of thg whole intensity .f

siurce by S9 'por cent, Simultanaonl;y the wideuing o

[l
i
o

iz68  was observed. The refraction at that time did
siteed 3Op .

¢} According to the data of our observations there @re
28¢5  when the observation from two different bases or at
L wo fd;ffere.i;t waves are incompatible, ‘

"Ls we see, there.are cases when the results of cLscrv.::
i xét keep within the simple thqory.already givens, Ian i
tase /%/ the increasing of the intensity is incomprehencsy:
In thelcase fb/ 1t 18 not duite_clolr why on the 11 of Juns *H

intansity reatored; or more exactly, it 18 not clear wky

‘ba 10 of June there was a decreasing of intensity orservea,

: . o . hh_ﬁ:g% ’
T - DR SRR 8 i v o SRR
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It *ne cass fcf the intensity decreasing is not cl:ar,
aLd in tae case /d/ the intensity imcreasing 1s not cl=er,
.. seems.to us pessible to oxplniﬁ all the given examplea o
fb:erigtiéﬁi if we admit (as in the previous paragrtph) the
existbg$; .;n the exterior regions of the solar corona of
cavge ‘electron nonunifermities with sises of the order ct
sie or ;oﬂm solar radii,

These coronal rays -rotra;ttng radioc waves uanlcrea:e
noticeable changes in the intensity of radio waves iboth xu-
.. ressing and q.croaninq).‘,coroncl rays are lenses for radl.-
waves which focuse anﬁ @ot‘cnso them. The result of this
ig that the_ receliving oh‘r.i'changnn caaontia;ly.
Tgble' I1 gives the results ef some calculations,

cok

- l.

. 6 : i 100 ) ¥ 3 ;

N 0 10” 10 0 ‘351
er s 1 vt 5 ;tf¥4wh — 3 ' 1 : 0 i
Ten 11,5 1072 § 51077; 1.5.1070 ; 5107 3 1,5 10% 51075 |
H ] 3 j e I 4 e “
b H * : ' : H : ' :
3 "_i ' 1—70 I 29 T Z e 2 . 2z 3
: : . 3 H H : 3
RN SIS S SN K MU  SUCIS ; BN LB
yreles T o des? dad .03t nor

Nop 7 oloctron connontrntIOI,pt tho rla which 48 suppesed 1o
be cylyndricn. PO ddamstery a - refractiv index { As5,sn).
R - radiorefractioa 1:.:1!“00 of nre; F} ~ foeal distance
( in a.o. unitl) and rolaticn vulinl of intensity - /1o,

As we can ses, &t ,upn nnﬂ,ubh concentrations of

the ord.r o2 19‘ “he =<‘;€9§t oan b. rathor str
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